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RESUMO

Justificativa: O Canalis Sinuosus e seus canais acessorios tém sido descritos como
varia¢fes anatémicas e, devido a sua importancia para planejamentos cirurgicos, essa
informacdo precisa ser confirmada ou refutada. Objetivo: Determinar a prevaléncia do
Canalis Sinuosus e dos canais acessorios do Canalis Sinuosus utilizando tomografias
computadorizadas de feixe conico. Metodologia: Foram realizadas duas revisoes
sistematicas, uma delas com metanalise, com buscas eletrénicas realizadas no MEDLINE
via PubMed, Scopus, LILACS, Cochrane CENTRAL, Web of Science e SIGLE via
OpenGrey. A variavel priméria desta pesquisa foi a prevaléncia do Canalis Sinuosus e
dos canais acessorios do Canalis Sinuosus. As variaveis secundarias, relacionadas ao
Canalis Sinuosus e/ou seus canais acessorios foram: término no sentido vestibulo-
palatino e mésio-distal; didmetro; distancia para marcos anatdmicos de referéncia;
morfologia; e melhor espessura de corte para visualizacdo tomografica. As variaveis
complementares foram: numero (quantidade) e idade dos participantes, distribuidos de
acordo com o sexo (masculino/feminino). A estatistica Kappa foi calculada para
determinar o nivel de concordancia entre os avaliadores. O risco de viés dos estudos
primarios foi avaliado utilizando a ferramenta AQUA. Em um dos artigos produzidos foi
executada metanalise de prevaléncia com 95% de intervalo de confianca. Analises de
heterogeneidade, viés de publicacdo e de sensibilidade foram também executadas.
Resultados: Foram incluidos 17 estudos primarios, avaliados predominantemente com
risco de viés moderado. A metanalise com 1994 participantes mostrou prevaléncia do
Canalis Sinuosus de 0.80 (95% IC= 0.51,0.99; p=0.001; 1>=99%) e dos canais acessorios
do Canalis Sinuosus, considerando 4505 participantes, mostrou prevaléncia de 0.52 (95%
IC=0.36,0.69; p=0.001; 1>=99%). As analises de sensibilidade dos canais acessorios do
Canalis Sinuosus considerando estudos com mais e com menos de 1000 participantes ndo
alterou a sua condicédo de estrutura anatbmica normal apresentada na metanalise geral.
Conclusdo: Com os resultados obtidos a partir das metanalises realizadas, tanto o Canalis
Sinuosus como os canais acessorios do Canalis Sinuosus devem ser considerados como
estruturas anatbmicas normais, ou seja, presente na maioria das pessoas, descreditando
assim suas condigdes de variagdes anatomicas.

Palavras-chave: Prevaléncia; Tomografia Computadorizada de Feixe Conico;
Metanélise; Nervo Alveolar Superior; Anatomia.



ABSTRACT

State of the problem: The Canalis Sinuosus and its accessory canals have been described
as anatomical variations and, due to their importance for surgical planning, this
information must be confirmed or refuted. Aim: To determine the prevalence of Canalis
Sinuosus and accessory canals of Canalis Sinuosus using cone-beam computed
tomography. Methodology: Two systematic reviews were carried out, one of them with
meta-analysis, with electronic searches performed in MEDLINE via PubMed, Scopus,
LILACS, Cochrane CENTRAL, Web of Science and SIGLE via OpenGrey. The primary
variable was the prevalence of Canalis Sinuosus and accessory canals of Canalis
Sinuosus. The secondary variables related to Canalis Sinuosus and/or its accessory canals
were: ending in the vestibulo-palatal and mesio-distal direction; diameter; distance to
anatomic landmarks; morphology; and best slice thickness for tomographic visualization.
Complementary variables were: number and age of participants, distributed according to
sex (male/female). Kappa statistics were calculated to determine the level of agreement
between raters. The risk of bias of the primary studies was assessed using the AQUA tool.
In one of the articles produced, a prevalence meta-analysis was performed with a 95%
confidence interval. Heterogeneity, publication bias and sensitivity analyzes were also
performed. Results: Seventeen primary studies were included, evaluated predominantly
as of moderate risk of bias. The meta-analysis with 1994 participants showed a prevalence
of Canalis Sinuosus of 0.80 (95% Cl= 0.51.0.99; p=0.001; 1>=99%) and of Canalis
Sinuosus accessory channels, considering 4505 participants, showed a prevalence of 0.52
(95% CI). = 0.36,0.69; p=0.001; 1>=99%). Sensitivity analyzes of Canalis Sinuosus
accessory canals considering studies with more and less than 1000 participants did not
change their condition of normal anatomical structure presented in the overall meta-
analysis. Conclusion: With the results obtained from the meta-analyses carried out, both
the Canalis Sinuosus and the accessory canals of the Canalis Sinuosus should be
considered as normal anatomical structures, that is, present in most people, thus
discrediting their conditions of anatomical variations.

Keywords: Prevalence; Cone-beam computed tomography; Meta-analysis; Superior
Alveolar Nerve; Anatomy.
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1 INTRODUCAO

O Canalis Sinuosus é definido como um ramo do canal infra-orbital da maxila e
que contém o feixe vasculo-nervoso alveolar superior anterior. Este canal 0sseo trajeta
pela parede anterior do seio maxilar (face anterior do corpo da maxila) e normalmente
termina na regido maxilar anterior (Anatoly et al., 2019; Aoki et al., 2020; Baena-Caldas
et al., 2019; Ghandourah et al., 2017). Sua porcdo terminal pode ser encontrada em
diversas posi¢coes, como, por exemplo, no processo alveolar da maxila por vestibular dos
dentes anteriores superiores ou até mesmo em nivel de primeiro pré-molar superior. Pode,
ainda, ndo terminar no processo alveolar da maxila, mas sim no assoalho da cavidade
nasal. Porém, seu término mais comum € na regido palatina dos dentes anteriores
superiores, no processo alveolar da maxila. Apresenta morfologia em “C” ou em “S” ¢
possui diametro aproximado de 1mm (Ghandourah et al., 2017; Gurler et al., 2017;
Machado et al., 2016; Manhaes-Junior et al., 2016).

O feixe vasculo-nervoso alveolar superior anterior, conteido do Canalis Sinuosus,
é formado pelos vasos (artéria, veia e linfaticos) e nervo alveolar superior anterior. O
nervo alveolar superior anterior é responsdvel pela inervacdo sensitiva dos dentes
anteriores superiores, seu periodonto de insercao e papilas interdentais, além da mucosa
da regido anterior do seio maxilar; a artéria alveolar superior anterior, a veia e 0S vasos
linfaticos alveolares superiores anteriores sdo responsaveis, respectivamente, pela
irrigacdo, drenagem venosa e drenagem linfatica das mesmas regides, sendo que a artéria
é ramo da artéria infra-orbital, a veia drena para a veia infra-orbital (e plexo venoso
pterigoideo) e os vasos linfaticos drenam para os linfonodos submandibulares (DuBrul,
1991; Madeira, 2012; Goss, 1988).

A Figura 1 mostra O Canalis Sinuosus em hemi-face cadavérica humana
pertencente ao Setor de Anatomia do Instituto de Ciéncias Bioldgicas e da Salde da
Universidade Federal de Alagoas (ICBS-UFAL), com fotografia devidamente autorizada
pela representacdo do Setor (Anexo A). Na imagem em questdo, o Canalis Sinuosus €
mostrado a partir de sua origem no canal infra-orbital e percorre, sucessivamente, a parede
anterior do seio maxilar, a margem lateral da abertura piriforme e o0 assoalho da cavidade

nasal, finalizando seu trajeto na regido anterior do processo alveolar da maxila.
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Fonte:Autor, 2022.

Figura 1 - Vista medial de hemi-face cadavérica humana em corte sagital mostrando a origem
(seta vermelha) e o trajeto do Canalis Sinuosus (linha pontilhada), com o seio maxilar dissecado
a partir da parede lateral da cavidade nasal. 1: canal infra-orbital com o veixe vasculo-nervoso
infra-orbital; 2: feixe vasculo-nervoso alveolar superior médio; 3: feixe vasculo-nervoso alveolar
superior posterior; 4: processo frontal da maxila; 5: processo alveolar da maxila; 6: processo
palatino da maxila; 7: feixe vasculo-nervoso palatino maior; 8: feixe vasculo-nervoso palatino
menor; 9: lamina perpendicular do osso palatino; 10: osso nasal; 11: parte escamosa do 0Sso

frontal; S: superior; I: inferior; A: anterior; P: posterior.

Além do Canalis Sinuosus em si, a literatura cientifica relata diversas variacdes
anatémicas, em especial seu(s) canal(is) acessorio(s), 0 que ndo sé confunde a descri¢do
anatdbmica desta estrutura, como também cria impasses por parte de profissionais de
diagndstico por imagens radioldgicas acerca da correta identificacdo do Canalis Sinuosus,
0 que, por sua vez, dificulta sobremaneira a atuagdo de intervencionistas, em especial
durante abordagens cirargicas no seio maxilar, em cirurgias ortognaticas e exodontia de
dentes inclusos (Manhées-Junior et al., 2016). CirurgiGes-dentistas implantodontistas
podem ser especialmente afetados pelo impasse em questdo, principalmente durante o

planejamento e a execucdo de cirurgias na regido maxilar anterior (Anatoly et al., 2019;
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Baena-Caldas et al., 2019; Ghandourah et al., 2017; Oliveira-Santos et al., 2013). Nessas
situacOes, onde é imprescindivel o planejamento cirdrgico prévio, utiliza-se a tomografia
computadorizada de feixe conico, notadamente conhecida na literatura por ser altamente
precisa na identificacdo de estruturas 6sseas na regido cranio-facial (Anatoly et al., 2019;
Ghandourah et al., 2017; Machado et al., 2016; Manhaes-Junior et al., 2016; Oliveira-
Santos et al., 2013; Orhan et al., 2018; Sekerci et al., 2015).

Quando néo identificado corretamente, ou quando negligenciado, o cirurgido
pode se deparar com uma série de acidentes e complicacdes, como dificuldade na
6sseointegracdo e consequente perda de implantes dentarios, alteracdes neurossensoriais
somaticas e hemorragias trans ou pés-cirargicas. (Anatoly et al., 2019; Aoki et al., 2020;
Baena-Caldas et al., 2019; Ghandourah et al., 2017; Gurler et al., 2017; Machado et al.,
2016; Manhdes-Junior et al., 2016; Oliveira-Santos et al., 2013; Orhan et al., 2018;
Sekerci et al., 2015; Tomrukcu et al., 2020; Von Arx et al., 2013). Ademais, muitos
profissionais desconhecem a existéncia do Canalis Sinuosus e de suas variagOes
anatdbmicas e, com uma certa frequéncia, podem interpretar os achados anatémicos
normais como lesdes patoldgicas e culminar com diagndsticos incorretos e a realizacdo

de procedimentos desnecessarios (Machado et al., 2016; Manhaes-Junior et al., 2016).

Diante da existéncia de diversas possibilidades de tipos de estudos para abordar o
tema em foco, a revisdo sistematica representa uma opcao metodoldgica viavel e segura
na andlise de toda a evidéncia cientifica sobre um tema especifico a fim de sintetizar a
evidéncia disponivel acerca da efetividade e dos efeitos de intervencdes, assim como
também tem sido utilizada recentemente em analises transversais de estudos anatdmicos
(Henry et al., 2017; Barendregt et al., 2013). Os métodos sistematicos, tradicionalmente
utilizados para evitar a introducgéo de vieses e para permitir uma anélise mais objetiva dos
resultados, foram adaptados para uso especifico em estudos morfoldgicos, inclusive com
uma ferramenta propria para analise do risco de viés, assim como novos modelos
matematicos foram incorporados aos modelos de metanalise pré-existentes (Pekala et al.,
2017; Henry et al., 2016; Furuya-Kanamori et al., 2018).

Apesar de existir uma revisao sistematica sobre o tema (Ferlin et al., 2019), a
mesma apresenta diversas falhas metodoldgicas, como: namero insuficiente de bases de
dados, estratégia de busca nédo individualizada, ferramenta de avaliacdo da qualidade
metodoldgica impropria e inespecifica para os estudos incluidos, conclusdes originadas a

partir de uma mistura de tipos de estudo e de métodos de avaliacdo, os quais ndo foram
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balanceados estatisticamente, inclusive com falta de realizacdo de metanalise no estudo.
Portanto, as conclusdes do estudo supracitado ndo sao suficientemente validas e uma nova
revisdo sistematica, com a possibilidade de metanalise, precisava ser executada com o
devido rigor metodolégico. Por fim, ndo temos conhecimento de uma revisdo sistematica
executada, muito menos com metanalise, que segue 0s preceitos e recomendacdes dos
estudos com anatomia baseada em evidéncias e que envolva, em um estudo Unico, todas
as analises estatisticas possiveis sobre as variaveis estudadas no contexto do Canalis
Sinuosus e de suas variagdes anatbmicas.

Sendo assim, torna-se relevante responder a seguinte pergunta de pesquisa: qual é
a prevaléncia do Canalis Sinuosus e dos canais acessorios do Canalis Sinuosus avaliados

por tomografias computadorizadas de feixe conico em estudos primarios?
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2 OBJETIVOS

2.1 Objetivo geral
O objetivo geral da pesquisa é determinar a prevaléncia do Canalis Sinuosus e dos canais
acessorios do Canalis Sinuosus em tomografias computadorizadas de feixe conico em

estudos primarios.

2.2 Objetivos especificos

2.2.1 Objetivos especificos - Artigo 1

1) Estabelecer a ocorréncia do Canalis Sinuosus e dos canais acessorios do Canalis
Sinuosus;

2) Identificar as ocorréncias de regides de término do Canalis Sinuosus e dos canais
acessorios do Canalis Sinuosus, tanto no sentido mésio-distal como também no sentido
vestibulo-palatino do arco alveolar superior;

3) Determinar o diametro médio do Canalis Sinuosus e dos canais acessorios do Canalis
Sinuosus;

4) Definir a distancia do Canalis Sinuosus e dos canais acessorios do Canalis Sinuosus
para marcos anatdmicos de referéncia;

5) Avaliar o risco de viés dos estudos elegiveis.

2.2.2 Objetivos especificos - Artigo 2
1) Determinar a melhor espessura de corte nas tomografias computadorizadas de feixe
conico para visualizagdo do Canalis Sinuosus;

2) Awvaliar o risco de viés dos estudos elegiveis.
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3 HIPOTESE

A hipétese da presente pesquisa é de que o Canalis Sinuosus e 0s canais acessorios do
Canalis Sinuosus apresentam, respectivamente, prevaléncia de 36.2% (Manh&es-Junior
etal., 2016) e 27.8% (Von Arx et al., 2013), avaliados por tomografias computadorizadas

de feixe conico em estudos primarios.

20



4 ARTIGOS

A seguir, apresentamos os dois artigos produzidos a partir do projeto principal. O Artigo
1 foi aceito para publicacdo (Anexo B) no periodico International Journal of Oral and
Maxillofacial Surgery, com fator de impacto JCR (Journal of Citation Reports) 2021-
2022 de 2.789, e Qualis CAPES (quadriénio 2013-2016) B2 na area da Medicina Il, com
previsdo de Qualis CAPES A2 no novo Qualis unificado. O Artigo 2, produzido com
dados ndo utilizados no Artigo 1, foi utilizado como trabalho de concluséo do curso de
especializacdo em Implantodontia do doutorando e foi submetido no periddico Gestdo &
Saude, com Qualis CAPES (quadriénio 2013-2016) C na area da Medicina I, como
exigéncia do programa de pds-graduacao Lato Sensu cursado para as monografias escritas

em formato de artigo.

21



41ARTIGO 1
Prevalence of Canalis Sinuosus and Accessory Canals of Canalis Sinuosus using

cone beam computed tomography: a systematic review and meta-analysis

Olavo Barbosa de Oliveira Neto?, Fabiano Timbé Barbosa?, Fernando José Camello de

Lima®, Célio Fernando de Sousa Rodrigues*

! Assistant Professor, Human Anatomy Division, Institute of Biological and Health

Sciences, Federal University of Alagoas (UFAL), Maceid, Alagoas, Brazil

2 Adjunct Professor, Medical School, Federal University of Alagoas (UFAL), Maceio,

Alagoas, Brazil.

3 Adjunct Professor, Human Anatomy Division, Institute of Biological and Health

Sciences, Federal University of Alagoas (UFAL), Macei6, Alagoas, Brazil

* Full Professor, Human Anatomy Division, Institute of Biological and Health Sciences,
Federal University of Alagoas (UFAL), Maceio, Alagoas, Brazil

CORRESPONDING AUTHOR:

Olavo Barbosa de Oliveira Neto

Human Anatomy Division, Institute of Biological and Health Sciences, Federal
University of Alagoas (UFAL), Maceio, Alagoas, Brazil.

E-mail: olavobarbosa91@gmail.com

CONFLICT OF INTEREST STATEMENT

The authors declare no conflict of interest.

FINANTIAL SUPPORT
The present study was solely funded by the authors.

22



Abstract

The aim of the present systematic review was to determine the prevalence of Canalis
Sinuosus (CS) and Accessory Canals of Canalis Sinuosus (ACCS) using cone beam
computed tomography. Online searches were conducted on MEDLINE via PubMed,
Scopus, LILACS, Cochrane CENTRAL, Web of Science, and SIGLE via OpenGrey.
Primary studies that determined the prevalence of Canalis Sinuosus and/or its anatomical
variations using cone beam computed tomography were included. Risk of bias assessment
was performed using the AQUA tool. The quality effects model using double arcsine
transformation was used for meta-analysis of prevalence. Heterogeneity, publication bias,
and sensitivity analyzes were performed. Of 3237 initial results, 17 papers were included
for systematic review. Meta-analysis comprising 1994 patients showed a pooled
prevalence of CS of 0.80 (95%CI=0.51,0.99; p=0.001; 1>= 99%). Publication bias analysis
revealed minor asymmetry (LFK index = 1.84). Meta-analysis of 4505 patients showed a
pooled prevalence of ACCS of 0.52 (95%Cl= 0.36,0.69; p=0.001; I>= 99%). Sensitivity
analysis of studies with >1000 patients showed a pooled prevalence of AC of CS of 0.53
(95%Cl1=0.32,0.74; p=0.001; 1= 99%) and with <1000 patients showed pooled
prevalence of ACCS of 0.51 (95%CI=0.27,0.76; p=0.001; 1>= 98%). Canalis Sinuosus
showed a pooled prevalence of 0.80 and ACCS showed a pooled prevalence of 0.52,
hence, both should be considered as anatomical structures, which means that are present
in most people. Surgeons must definitely be aware of CS and ACCS during CBCT

analysis on presurgical planning.

PROSPERO Registration Number: CRD42020154195

Keywords: Prevalence, cone-beam computed tomography, meta-analysis.
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1 Introduction

The Canalis Sinuosus (CS) is defined as a branch of the infraorbital canal that contains
the anterior superior alveolar neurovascular bundle. This bony canal runs through the
anterior wall of the maxilla body and usually ends on the anterior maxillary region.'® The
CS and its anatomical variant, the Accessory Canal of Canalis Sinuosus (ACCS), have
been reported on scientific literature, which may be identified in imaging exams of the
anterior maxillary region, especially with cone beam computed tomography (CBCT),
which is generally the method of choice to identify these structures because it features a
higher image quality and reduces changes in the image caused by artefacts, such as partial

or full metal-structured dental crowns, dental amalgam, and others.*?°

It is important to identify these anatomical structures in CBCT before performing
surgical procedures on the anterior maxillary region in order to avoid accidents and
complications, such as sensory disorders, hemorrhage, and dental implant failure. In
addition, there is a chance that CS or ACCS may be incorrectly interpreted as pathological

lesions, resulting in diagnostic confusion and leading to unnecessary procedures.?24

Another important factor is that both CS and ACCS, when present, are associated
to the maxillary esthetic region, where the surgeon is usually concern with other factors
for dental implant planning, such as bone (type, height, width, and thickness) and soft
tissues features (buccal soft tissue volume and phenotype, and presence and height of
gingival papilla).?>?® However, even if all these factors are considered for oral
rehabilitation with dental implants, the surgeon’s lack of knowledge regarding CS or

ACCS may be the cause of implant loss if it is placed into these structures.???

Hence, it becomes relevant to answer the following focused question: what is the
prevalence of Canalis Sinuosus and its anatomical variations (i.e. Accessory Canals)

using cone beam computed tomography?
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2 Materials and Method

A protocol was developed and registered at the International Prospective Register of
Systematic Reviews (PROSPERO - University of York, Centre for Reviews and
Dissemination, York, United Kingdom). The protocol is available for consultation at:
https://www.crd.york.ac.uk/prospero/ (registration number: CRD42020154195).

The present systematic review was conducted following the updated version of the
Cochrane Handbook for Systematic Reviews of Interventions?’ and considered the
updated points of the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA).?8

Searches

Online searches were conducted by two independent authors (O.B.O.N. and F.J.C.L) on
MEDLINE via PubMed, Scopus via Elsevier, LILACS (Latin American and Caribbean
Health Sciences Literature) via BVS (Virtual Health Library), Cochrane CENTRAL
(Central Register of Controlled Trials), Web of Science via Elsevier, and SIGLE via
OpenGrey. The references of the included articles were also screened for papers of
potential interest. There were no language or publication period restrictions. All online
databases were searched from the respective dates of database inception to March
2021.The following search strings were used:

- PubMed:
(((canalis sinuosus) OR accessory canal) OR infraorbital canal) OR anterior
superior alveolar)))

- Scopus:
(TITLE-ABS-KEY ( "canalis sinuosus”) OR TITLE-ABS-KEY ( "accessory
canal*) OR TITLE-ABS-KEY ( “infraorbital canal”) OR TITLE-ABS-KEY
( "anterior superior alveolar™)

- Web of Science:
#1 - TS=(canalis sinuosus)
#2 - TS=(accessory canal)
#3 - TS=(infraorbital canal)
#4 - TS=(anterior superior alveolar)
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#5- #4 OR #3 OR #2 OR #1
- Cochrane CENTRAL:
#1 - canalis sinuosus
#2 - accessory canal
#3 - infraorbital canal
#4 - anterior superior alveolar
#5-#1 OR #2 OR#3 OR #4
- LILACS:
("canalis sinuosus" OR "accessory canal™ OR "infraorbital canal” OR "anterior
superior alveolar")
- Open Grey:

Canalis sinuosus

After the individual searches, consensus meetings were scheduled between
0.B.O.N. and F.J.C.L. in order to debate inconsistencies between each other’s findings
in this phase. A third reviewer (F.T.B.) would be consulted if any disagreements persisted

after consensus meetings.

Eligibility criteria

Primary studies that determined the prevalence of Canalis Sinuosus and/or its anatomical
variations using cone beam computed tomography were included. The following were
excluded: case reports; case series; letters to the editor; review articles of any type and in
any level; articles in which the primary variable was not the prevalence of Canalis
Sinuosus and/or its anatomical variations; articles that determined the prevalence Canalis
Sinuosus and/or its anatomical variations that did not used the radiographical method
and/or any radiographical method other than cone beam computed tomography; articles
that analyzed tomography in which the patient's anterior maxillary region were altered by

pathologies or surgical interventions; and duplicated publications.

Variables
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The primary variable of the present study was the pooled prevalence of Canalis Sinuosus
and its anatomical variations (i.e. the Accessory Canals), which is described in the meta-
analysis (see “statistical analysis” section). In order to perform the pooled prevalence
calculations in meta-analysis, the occurrence for both Canalis Sinuosus and Accessory
Canals was also registered and described in absolute and relative values. The
identification of these anatomical structures was performed in primary studies using cone

beam computed tomography.

Secondary variables were the following: diameter of Canalis Sinuosus and its
anatomical variations; distance from Canalis Sinuosus and its anatomical variations to
anatomical landmarks; ending of Canalis Sinuosus and its anatomical variations (in both
mesio-distal and buccal-palatal directions); shape of Canalis Sinuosus and its anatomical
variations. Secondary variables that were morphometrically measured in primary studies
were described in millimeters. The remaining secondary variables were described in
absolute and relative values. The anatomical landmarks considered for the measures
involving the distance were the following: buccal alveolar crest; palatal alveolar crest;
ridge crest; buccal cortical; nasal cavity; cemento-enamel junction buccal; cemento-

enamel junction palatal.

The following complementary (i.e. additional) variables were the number and the
age of participants. The number of participants was described in absolute values and the

age of participants was reported in years.

Methodological quality assessment

Primary studies were assessed with the Anatomical Quality Assessment (AQUA) tool.?°
Assessments were performed by two independent authors (O.B.O.N. and F.J.C.L.). Any
disagreements between these authors were resolved by means of meeting and discussion
to reach a consensus. A third and more experienced reviewer (F.T.B.) would be consulted
to break the tie if a consensus could not be reached.

The AQUA tool consists in five domains. The signaling questions of each domain
were answered as “Yes”, “No”, or “Unclear”, indicating low, high, and unclear risks of
bias, respectively. If all signaling questions for a domain are answered “Yes”, then the
risk of bias would be judged as “Low”. If any signaling question was answered as “No”,

this indicates the potential for bias. “Unclear” was used only when the reported data were
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insufficient to allow for a clear judgment. If the signaling questions could not be answered

owing to unreported or missing information, the risk of bias would be judged as “High”.

Data extraction

One reviewer (O.B.O.N.) performed data extraction and other reviewer (F.J.C.L.)
checked the extracted data. Unsolved disagreements would be assessed and decided by
F.T.B. One pre-established data extraction form for each individual study was created. In
addition, extracted numerical data were allocated in Microsoft Excel sheets before formal
statistical analysis and construction of tables and figures. Forms templates are available

with the authors upon request.

Statistical analysis

Kappa statistics was calculated to determine the inter-rater agreement levels on the search
and selection phase and on study quality assessment phase. The online GraphPad Quick
Calcs  was used to perform this calculation (available at:
https://www.graphpad.com/quickcalcs/kappal.cfm).

The pooled prevalence estimates of Canalis Sinuosus and ACCS across all included
studies was calculated. For the categorical variables, a weighted mean was calculated
considering the number of occurrences and the sample size of each study (weight). For
continuous variables, a weighted mean with standard deviation was calculated
considering the number of occurrences and the weighted from the sample size of each
individual study. The quality effects model using double arcsine transformation was used
for all meta-analyses of prevalence.**32 The random effects model was used for the meta-
analyses of continuous variables. A 95% confidence interval was set for all analyzes.

Heterogeneity of included studies was assessed using the Cochran’s Q test, were a
p-value<0.10 would indicate significant heterogeneity. The Higgins test (12) was also
used, were for Higgins test interpretation the following intervals were employed: 0-40%
= “might not be important”; 30-60% = might indicate moderate heterogeneity”; 50-90%
= “may indicate substantial heterogeneity”’; and 75-100% = “may represent considerable
heterogeneity”(Higgins and Green, 2008).%

Sensitivity analyses was performed by reanalyzing studies considering studies with

high and low risk of bias and studies with more or less than 1.000 individuals. Subgroup
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analysis was performed considering the different countries were studies were performed.
Publication bias was analyzed by means of Doi plot and LFK (Luis Furuya-Kanamori)**
index if the variable was assessed in ten studies or more.

Statistical analysis was conducted on MetaXL 5.3 (EpiGear International,

Queensland, Australia).

3. Results

Search and selection

Initial searches yielded a total of 3237 results, as follows: 1253 on PubMed; 543 on
Scopus; 1113 on Web of Science; 252 on LILACS; 76 on CENTRAL,; and zero on Open
Grey. After title and/or abstract reading, 3141 records were excluded. The remaining 96
records were considered as of potential interest. After the exclusion of 50 duplicated
publications (i.e. publications found on more than one database), 46 articles were fully
read in order to determine their eligibility. After full article reading, 29 publications were
excluded®® and, finally, 17 papers were included*?° for systematic review (kappa=
0.882; almost perfect agreement; 95% confidence interval= 0.725, 1.000). It was not
necessary the consult the third review author (F.T.B.) because no disagreements persisted
after consensus meetings. Figure 1 summarizes the search and selection process. Table 1
lists the excluded studies after full article reading as well as the individual reasons for

exclusions. Table 2 shows the characteristics of included studies.

Figure 1 - Flow chart showing search and selection process.
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Table 1 - List of excluded studies after full article reading, and reasons for exclusions.

Study ID Reasons for exclusions
1 Acar et al. Prevalence of canalis sinuosus was not the primary outcome/ Did not
report the prevalence of canalis sinuosus
2 Apostolakis & Prevalence of canalis sinuosus was not the primary outcome/ Did not
Bissoon report the prevalence of canalis sinuosus
3 Bahsi et al. Prevalence of canalis sinuosus was not the primary outcome/ Did not
report the prevalence of canalis sinuosus
4 Carstocea et al. Case report
5 Eshak et al. Reported canals were not associated to canalis sinuosus
6 Ference et al. Did not report the prevalence of canalis sinuosus
7 Fontolliet et al. Did not report the prevalence of canalis sinuosus
8 Haghnegahdar et al. Did not report the prevalence of canalis sinuosus
9 Hwang et al. Did not report the prevalence of canalis sinuosus
10 Iwanaga et al. Cadaveric study
11 Kaya et al. Did not report the prevalence of canalis sinuosus
12 Kasahara et al. Did not report the prevalence of canalis sinuosus
13 Kurrek et al. Prevalence of canalis sinuosus was not the primary outcome
14 Lee et al. Prevalence of canalis sinuosus was not the primary outcome/ did not use
cone-beam computerized tomography
15 Lietal. Prevalence of canalis sinuosus was not the primary outcome/ did not use
cone-beam computerized tomography
16 Luangchana et al. Prevalence of canalis sinuosus was not the primary outcome
17 Marzook et al. Prevalence of canalis sinuosus was not the primary outcome/ Did not
report the prevalence of canalis sinuosus
18 Nam et al. Cadaveric study
19 Nguyen et al. Cadaveric study
20 Olenczak et al. Cadaveric study/ did not use cone-beam computerized tomography
21 Orhan et al. Did not report the prevalence of canalis sinuosus
22 Polo et al. Did not report the prevalence of canalis sinuosus
23 Rusu et al. Did not report the prevalence of canalis sinuosus
24 Sekerci et al. Reported canals were not associated to canalis sinuosus
25 Song et al. Did not use cone-beam computerized tomography
26 Tanaka et al. Did not report the prevalence of canalis sinuosus
27 Xu et al. Prevalence of canalis sinuosus was not the primary outcome/ did not use
cone-beam computerized tomography
28 Yenigun et al. Prevalence of canalis sinuosus was not the primary outcome/ did not use
cone-beam computerized tomography
29 Yesilova et al. Prevalence of canalis sinuosus was not the primary outcome/ did not use

cone-beam computerized tomography
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Table 2 - Characteristics of included studies. M = males; F = females; NR = not reported.

Study ID Journal Study Design  Country Sample and Age (in years)
gender
Anatoly International Journal ~ Cross- Russia 150 Mean= 63.27 £ 6.8
et al. of Dentistry sectional (61M/89F) Range = 24-80
Aoki Surgical and Cross- Brazil 200 Mean = NR
etal Radiologic Anatomy  sectional (93M/107F) Range = 18-85
Baena-Caldas International Journal ~ Cross- Colombia 236 Mean=53
et al. of Morphology sectional (106M/130F) Range = 9-93
Ferlin et al. Oral and Cross- Brazil 100 NR
Maxillofacial Surgery sectional
Ghandourah  German Medical Cross- Turkey 219 Mean= 47.5
et al. Science sectional (92M/127F) Mean= 19-99
Gurler Imaging Science in Cross- Turkey 111 Mean=21.39+12.26
et al. Dentistry sectional (35M/76F) Range = 12-79
Lello et al. Oral Surgery Cross- Switzerland 100 Mean=55.9
sectional (38M/62F) Range = 21-82
Machado International Journal ~ Cross- Brazil 1000 Mean=51.85+14.78
et al. of Oral and sectional (483M/517F) R —NR
Maxillofacial Surgery ange =
Manhées- Brazilian Oral Cross- Brazil 500 Mean = NR
Junior Research sectional (216M/284F) Range =20-80
et al.
Oliveira- Clinical Oral Cross- Brazil/ 178 Mean = NR
Santos Implants Research sectional Belgium (64M/ 86F) Range = <20y->60y
et al.
Orhan Folia Morphologica Cross- Turkey 1460 Mean = NR
et al. sectional (788M/672F) Range = 5-84
Shan et al. Journal of Prosthetic ~ Cross- China 1007 Mean=44
Dentistry sectional (439M/568F) Range = 6-91
Tomrukcu et  Medicina Oral Cross- Turkey 326 Mean=3.47+15.27
al. Patologia Oral sectional (133M/193F) Range=10-86
y Cirugia Bucal
von Arx Surgical and Cross- Switzerland 176 Mean= 55.4
et al. Radiologic Anatomy  sectional (88M/88F) Range=10-87
Wanzeler Oral and Cross- Brazil 100 Mean = NR
etal. Maxillofacial Surgery sectional (31M/69F) Range = NR
Teran Revista Cientifica Cross- Bolivia 300 Mean = NR
Odontolégica (Lima)  sectional (108M/192F) Range = >15y
Sedov Indian Journal of Cross- Russia 100 Mean = 63.27 £ 6.8
et al. Dental Research sectional (39M/61F)

Range = 46-81
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Quality assessment

The evaluation with the Anatomical Quality Assessment (AQUA) tool revealed, in
synthesis, the following: Domain 1 (low= 1/17, 5.88%; unclear= 15/17, 88.23%; high=
1/17, 5.88%); Domain 2 (low= 15/17, 88.23%; unclear= 2/17, 11.76%; high= 0/17,
0.0%); Domain 3 (low= 2/17, 11.76%; unclear= 3/17, 17.64%; high= 12/17, 70.58%);
Domain 4 (low= 17/17, 100.00%; unclear= 0/17, 0.0%; high= 0/0, 0.0%); Domain 5
(low= 1/17, 5.88%); unclear= 6/17, 35.29%; high= 10/17, 58.82%).

Despite different assessments across the five domains, each domain had a
predominant assessment: Domains 2 (study design) and 4 (descriptive anatomy) were
mostly of low risk of bias; Domains 3 (characterization of methods) and 5 (results
reporting) were mostly of high risk of bias; and Domain 1 (aim and subject

characteristics) was mostly of unclear risk of bias.

Individually, the study with the best assessment was Shan et al,'® which received
the judgement of low risk of bias for all Domains except for Domain 1, which received
an unclear risk of bias judgement. Still, because of the unclear risk of bias judgement in
Domain 1, it was not possible to consider this study with an overall assessment of low
risk of bias. The study with the worst score was Wanzeler et al,®> which received the
judgement of high risk of bias in Domains 1, 3, and 5, unclear risk of bias in Domain 2,

and low risk of bias in Domain 4.

The value of the kappa coefficient for this phase was of 0.711, which indicates a
substantial agreement (95% confidence interval= 0.608, 0.814). It was not necessary the
consult the third review author (F.T.B.) because no disagreements persisted after
consensus meetings. Table 3 shows the assessment with the AQUA tool for individual

studies and for each domain.
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Table 3 - Risk of bias assessment of individual studies using the Anatomical Quality Assessment
(AQUA) tool. Domain 1: aim and subject characteristics; Domain 2: study design; Domain 3:
characterization of methods; Domain 4: descriptive anatomy; Domain 5: results reporting.

Study ID Domain 1 Domain 2 Domain 3 Domain 4 Domain 5
Anatoly et al. Unclear
Aoki et al. Unclear
Baena-Caldas et al. Unclear
Ferlin et al. Unclear
Ghandourah et al. Unclear Unclear
Gurler et al. Unclear
Lello et al. Unclear Unclear
Machado et al. Unclear Unclear
Manhaes-Junior et al. Unclear Unclear
Oliveira-Santos et al. Unclear
Orhan et al. Unclear Unclear
Sedov et al. Unclear
Shan et al. Unclear
Teran Unclear
Tomrukcu et al. Unclear Unclear
von Arx et al. Unclear

Wanzeler et al. Unclear

Primary variable
Canalis Sinuosus

The occurrence of Canalis Sinuosus was studied by 11 authors, comprising 1994 patients
(mean= 181.27, +/-117.77).456.7810111517.19.20 The occurrence of CS ranged from
15.7%" to 100%.5781920 The weighted mean of the occurrence of CS considering the
sample size as weight was of 145.14 (+/- 13.66). Table 4 details the results reported in
individual studies regarding the occurrence of CS.

Table 4 - Occurrences for Canalis Sinuosus (CS) and Accessory Canals of Canalis Sinuosus

(ACCS). R =right side; L = left side; R/L = both sides (right and left, simultaneously); M = males;
F = females; NR = not reported.
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Study ID Occurrence of CS Occurrence of ACCS
Anatoly et al. 101/150 (67%) NR
R=22/101 (21.7%) / L=33/101 (32.6%)
R/L=47/101 (45.7%)
Aoki et al. 133/200 (66.5%) NR

Baena-Caldas et
al.

Ferlin et al.

Ghandourah et al.

Gurler et al.
Lello et al.

Machado et al.

Manhaes-Junior
et al.

Oliveira-Santos
et al.

Orhan et al.

Shan et al.

Tomrukcu et al.

von Arx et al.

Wanzeler et al.

Teran

Sedov et al.

236/236 (100%)

100/100 (100%)
R=0/100 (0%) / L=0/100 (0%)
R/L=100/100 (100%)

219/219 (100%)
111/111 (100%)
100/100 (100%)
NR
181/500 (36.2%)
R=64/181(35.36%) / L=73/181(40.33%)
R/L=44/181(24.32%)
28/178 (15.7%)

NR

NR

NR

NR

88/100 (88%)
R=0/88 (0.0%) / L=1/88 (1.2%)
R/L=87/88 (98.8%)

NR
74100 (74%)

R=20/74 (27.1%) / L=17/74 (22.9%)
R/L=37/74 (50%)

Total=108 (46%)
56M/52F
R/L=85/108 (79%)
R=16/108 (15%) / L=7/108 (6%)

Total=71/100 (71%)
R=35/100 (35%) / L=36/100 (36%)

NR
NR

NR

521/1000 (52.1%)

M = 280/483 (58%) / F = 241/517 (46.6%)

NR

NR

1034/1460 (70.8%)
M=549/788 (69.7%) F=485/672 (72.2%)

372/1007 (36.9%)
M=173/439 (39.4%) / F=199/568 (35%)

113/326 (34.66%)
60M/53F

49/176 (27.8%)

NR

235/300 (78.33%)

NR
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Quality effects model meta-analysis showed a pooled prevalence of CS of 0.80
(95% confidence interval= 0.51, 0.99; p=0.001; 1>= 99%). These results are comprised on
Figure 2. Publication bias analysis was performed for this variable using Doi plot and

LFK index considering double arcsin prevalence and random effects model, which

revealed minor asymmetry (LFK index = 1.84). The results are found on Figure 3.

Figure 2 - Forest plot of prevalence of Canalis Sinuosus. Prev = prevalence; Cl = confidence

interval; 12 = higgins test; Q = Cochran’s Q Test; p = p-value.
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Figure 4 shows the subgroup analysis for this variable separating subgroups
according to countries where studies were performed (Brazil, five studies; Russia, two
studies; Turkey, two studies; Colombia, one study; and Switzerland, one study). The
Brazil subgroup showed prevalence of CS of 0.55 (95% confidence interval=0.15, 0.93;
p=0.001; 1= 99%); the Russia subgroup showed prevalence of CS of 0.70 (95%
confidence interval= 0.63, 0.76; p=0.26; 1°= 20%); and the Turkey subgroup showed
prevalence of CS of 1.00 (95% confidence interval= 0.99, 1.00; p=0.82; 1= 0%). Similar
results were found for the remaining subgroups (Colombia: 1.00 [0.99, 1.00];
Switzerland: 1.00 [0.96, 1.00]). Since the Brazil subgroup was the only one that exhibited
significant heterogeneity (p=0.001; 1= 99%), which was not found on the remaining
subgroups, a new forest plot was performed by excluding from meta-analysis the studies
performed in Brazil, which showed a pooled prevalence of 0.97 (95% confidence
interval= 0.86, 1.00; p=0.001; I>= 98%), which is seen on Figure 5.

Figure 4 - Subgroup analysis showing Forest plot of prevalence of Canalis Sinuosus with
subgroups according to the countries where studies were performed. Prev = prevalence; Cl =

confidence interval; 12 = higgins test; Q = Cochran’s Q Test; p = p-value.
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Figure 5 - Subgroup analysis showing Forest plot of prevalence of Canalis Sinuosus with

subgroups according to the countries where studies were performed (studies with Brazilian

patients excluded). Prev = prevalence; CI = confidence interval; 12 = higgins test; Q = Cochran’s

Q Test; p = p-value.
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Sensitivity analyses was not possible for this variable because all included studies

had the same assessment of unclear risk of bias. In addition, there were no studies with

more than 1000 individuals for this variable, hence, sensitivity analysis regarding more

or less than 1000 patients was not possible.

Accessory Canal of Canalis Sinuosus

The occurrence of Accessory Canals of Canalis Sinuosus was addressed by seven authors,
comprising 4505 patients (mean= 643.57, +/-504.86).691213.141618 The occurrence of
ACCS ranged from 27.8%* to 78.33%.%2 The weighted mean of the occurrence of ACCS
considering the sample size as weight was of 565.30 (+/- 120.60). Table 4 details the

results reported in individual studies regarding the occurrence of ACCS.

Quality effects model meta-analysis showed a pooled prevalence of ACCS of 0.52

(95% confidence interval= 0.36, 0.69; p=0.001; 1>= 99%). These results are comprised on

Figure 6.

Figure 6 - Forest plot of prevalence of Accessory Canals of Canalis Sinuosus. Prev = prevalence;

ClI = confidence interval; 12 = higgins test; Q = Cochran’s Q Test; p = p-value.
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Subgroup analysis for this variable separating subgroups according to countries

where studies were performed was not possible in view of the considerable variety of

countries (Brazil, one study; Colombia, one study; Switzerland, one study; Turkey, two

studies; Bolivia, one study; and China, one study).

Sensitivity analyses was performed considering studies with more than 1000

patients>!21® and showed a pooled prevalence of ACCS of 0.53 (95% confidence
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interval= 0.32, 0.74; p=0.001; I?= 99%). When studies with less than 1000 patients were
considered, the pooled prevalence of ACCS was of 0.51 (95% confidence interval= 0.27,
0.76; p=0.001; 1>= 98%). Figures 7 and 8 show, respectively, the forest plot of sensitivity
analyses for more than 1000 patients and less than 1000 patients. Sensitivity analyses
regarding studies with high or low risk of bias was not possible for this variable because

all included studies had the same assessment of unclear risk of bias.

Figure 7 - Sensitivity analysis showing forest plot of prevalence of Accessory Canals of Canalis
Sinuosus with studies with more than 1000 patients. Prev = prevalence; Cl = confidence interval,

I2 = higgins test; Q = Cochran’s Q Test; p = p-value.
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Figure 8 - Sensitivity analysis showing forest plot of prevalence of Accessory Canals of Canalis
Sinuosus with studies with less than 1000 patients. Prev = prevalence; Cl = confidence interval;

I2 = higgins test; Q = Cochran’s Q Test; p = p-value.
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The occurrence of CS or ACCS in different age groups was reported by several

authors. However, former statistical processing was not possible due to the lack of pattern
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and to the wide variation of age groups across the different studies. These results are

shown on Table 5.

Table 5 - Occurrences for Canalis Sinuosus (CS) and Accessory Canals of Canalis Sinuosus
(ACCS) per age groups. y = years.

Study ID

Occurrence of CS or AC per age groups

Aoki
et al.

Machado
et al.

Oliveira-
Santos
et al.

Orhan

et al.

Shan et al.

Tomrukgu et

al.

von Arx
et al.

18-19y = 0/133
20-29y = 5/133 (3.7%)
30-39y = 17/133 (12.8%)
40-49y = 23/133 (17.3%)
50-59y = 46/133 (34.6%)
60-69y = 36/133 (27.1%)
70-79y = 6/133 (4.5%)
80-89y = 0/133
<20y =7/21 (33.3%)
21-40 y = 88/181 (48.6%)
41-60 y = 282/512 (55.1%)
>60 y = 144/286 (50.2%)
<20y (n=2)
21-40 (n=8)
41-60 (n=9)
>60y (n=9)
< 10y = 13/6668 (0.2%)
10-19y = 744/6668 (11.2%)
20-29y = 740/6668 (11.1%)
30-39y = 1020/6668 (15.3%)
40-49y = 1350/6668 (20.2%)
50-59y = 1571/6668 (23.6%)
60-69y = 889/6668 (13.3%)
> 70y = 341/6668 (5.1%)
<20y = 23/372 (6.18%)
21-40y = 142/372 (38.17%)
41-60y = 144/372 (38.7%)
>60y = 63/372 (16.93%)
10-19y = 3/22 (13.63%)
20-29y =9/46 (19.56%)
30-39y =24/57(42.10%)
40-49y =34/84 (40.47%)
50-59y = 26/64 (40.62%)
60-69y = 11/42 (26.19%)
70-79y = 4/9 (44.4%)
80-89y = 2/2 (100%)
<20y=0
21-40 y = 3/49 (6.12 %)
41-60 y = 20/49 (40.81 %)
>60 y = 26/49 (53.06%)

CS ACCS
X -
- X

X -

X

- X

- X

X -
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Publication bias analysis by means of Doi plot and LFK index was not performed

due to insufficient minimum number of studies that evaluated this variable.

Secondary variables

Diameter

Six studies reported the diameter of CS.8111516.17.20 Fer|in et al.?® and Wanzeler et al.*®

reported means regarding the right and left sides, in addition, Ferlin et al also reported the

largest antero-posterior and latero-lateral diameters of CS. The remaining authors

reported overall means of CS diameter. These results are summarized on Table 6.

Table 6 - Diameter of Canalis Sinuosus (CS) and Accessory Canals of Canalis Sinuosus (ACCS).
LL = latero-lateral; AP = antero-posterior; NR = not reported.

Study ID Diameter (in millimeters, mm)
Canalis Sinuosus Accessory canals

Ferlin et al. Right side: Right side:

LL:1.5 (£0.4) mm LL:1.2+0.2

AP:1.4 (£0.5) mm AP:1.0(x 0.1) mm

Left side: Left side:

LL:1.4 (£ 0.4) mm LL:1.1+0.1

AP:1.4 (+ 0.4) mm AP:1.1(£ 0.2) mm
Gurleretal. Mean=1.37 mm (standard deviation NR

Machado et al.

Oliveira-Santos
et al.

Shan et al.

von Arx et al.

Wanzeler et al.

Teran

Sedov et al.

not reported)
NR

Mean= 1.4 mm (standard deviation
not reported)

NR
NR

Initial (above nasal cavity floor)
Right side = 0.7931 (x0.2199) mm
Left side =0.7492 (+0.2029) mm

Terminal (below nasal cavity floor)
Right side=0.8132 (+0.2469) mm /
Left side=0.8156 (+0.2795) mm

Mean=1.44 (standard deviation not
reported)

Dentulous zones=1.37 (£0.28) mm
Edentulous zones=1.55 (+£0.47) mm

Mean=0.95(+0.23) mm

Mean=1.19 (x0.22) mm

NR

Mean=1.1(+0.1) mm

Mean= 1.31 (= 0.26) mm

NR

NR

NR
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However, there was a clear lack of pattern regarding which specific point of CS was
taken into consideration to perform measures. In addition, there were other
methodological inconsistencies and missing data, such as Oliveira-Santos et al.,'!* Gurler
et al.,® and Teran et al.’® whom did not report the standard deviation of the mean. Putting

these issues altogether, meta-analysis was not possible for this variable.

Four studies reported the diameter of ACCS, of which, three authors®'*!8 reported
overall means, varying from 1.1 mm (20.1)*® to 1.31 mm (+ 0.26).}* In addition, one
study? reported means regarding right and left sides and the largest antero-posterior and
latero-lateral diameters of ACCS. Due to a lack of consistent pattern on specific points

considered to perform measures, meta-analysis was not performed for this variable.

Distances

Three studies'®®2° performed measures regarding distances from the CS and nearby
important landmarks. The summary of results is shown on Table 7. Among these studies,
there was no pattern regarding the considered landmarks and reported means. Hence, due
to this considerable methodological heterogeneity regarding this variable, meta-analysis

was not possible.

Table 7 - Distances from Canalis Sinuosus (CS) and Accessory Canals of Canalis Sinuosus
(ACCS) to landmarks. CO-PAC = distance from Canal opening to Palatal alveolar crest; AC-BC
= distance from accessory canal to buccal cortical; AC — NC = distance from accessory canal to
nasal cavity; AC-CEJB = distance from accessory canal to Cemento-enamel junction buccal; AC-
CEJP = distance from accessory canal to Cemento-enamel junction palatal; CS-RC = distance
from canalis sinuosus to ridge crest; CS-BC = distance from canalis sinuosus to buccal cortical;
CS-NC = distance from canalis sinuosus to nasal cavity; CS-BAC = distance from canalis
sinuosus to buccal alveolar crest; BS-BAC = distance from bifurcation site to buccal alveolar
crest; CO-PAC = distance from canal opening to palatal alveolar crest; M = males; F = females.
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Study ID

Distances (in millimeters, mm)

Ferlin et al.

Manhaes-
Junior
et al.

Shan et al.

Right side
AC-BC=6.5(+2.8) mm
AC-NC=7.9(= 5.5) mm

AC-CEJB=14.2 (+4.3) mm
AC-CEJP=12.1 (£3.3) mm

Left side
AC-BC=8.5 (+3.9) mm
AC-NC=9.5 (£3.4) mm

AC-CEJB=15.0 (+3.5) mm
AC-CEJP=12.2 (+4.1) mm

Right side
CS-RC=7.71(£5.41) mm
CS-BC=6.83(+3.34) mm
CS-NC=11.05(%5.61) mm

Left side
CS-RC=9.28(+6.38) mm
CS-BC=7.94(£3.39) mm
CS-NC=10.44(+5.44) mm

CS-BAC: M=19.2 (£2.6) mm / F=18.7 (£2.5) mm
BS-BAC: M=19.6 (£2.7) mm / F=19.0 (£2.8) mm
CO-PAC:M=5.6 (¥2.4) mm / F=5.8 (+2.4) mm

Shape/Morphology

The morphology (i.e. the shape) of Canalis Sinuosus was only assessed by Tomrukcu et
al.,'® which reported the percentages of Curved (69.15%), Vertical (26.16%), or Y-
Shaped (4.57%) Canalis Sinuosus.

Ending

Two types of endings were considered: on the buccal-palatal direction and on the mesio-

distal direction (i.e. the direction on the maxillary arch).

Three authors reported the buccal-palatal ending.*%® Considering this direction,

the most common region of ending was the palatal region (76%;* 81.48%;® 91.1%°),
followed by the central (i.e. transversal) ending (12%;* 16.93%;° 3.8%°), and, finally,

the buccal ending (12%;* 1.58%;° 5.1%°). This can be seen on Table 8.
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Table 8 - Ending of Canalis Sinuosus and Accessory Canals on the buccal-palatal direction. M =

males; F = females; DZ = dentulous zones; EZ = edentulous zones.

Study ID Ending (Buccal-Palatal direction)
Facial (Buccal) Central (Transversal) Palatal
Anatoly 18/150(12%) 18/150 (12%) 113/150 (76%)
et al. M = 6(4%) M = 9(6.0%) M = 45(30%)
F =12(8%) F =9(6.0%) F = 68(46%)
Machado 50/974 (5.1%) 37/974 (3.8%) 887/974 (91.1%)
etal.
Teran Total= 3/189(1.58%) Total= 32/189(16.93%) Total= 154/189 (81.48%)
DZ = 0(0%) DZ = 4(12.5%) DZ = (72.72%)
EZ = 3(1.58%) EZ = 28(87.5%) EZ = 42(27.27%)

The ending regarding the mesio-distal direction was reported by 12 authors
(Anatoly, Aoki, Ghandourah, Machado, Manhé&es, Oliveira-Santos, Orhan, Shan,
Tomrukeu, von Arx, Wanzeler, Teran).4°6910111213.141516.18 congjdering the position of
maxillary teeth, the following regions were reported: between central incisors; central
incisor; between central and lateral incisors; lateral incisor; between lateral incisor and
canine; canine; between canine and first pre-molar; first pre-molar; between first and
second pre-molars. In addition, studies also reported endings nearby the incisive foramen
(anterior, lateral, or posterior to it). Detailed results for individual studies are found on
Table 9. However, in order to summarize the unprecedented amount of different
methodologies and divergent results found for this variable, we calculated the total of
absolute and relative values according to each region and to the total number of reported

canals, as follows:

- Between central incisors region = 1224/8319 canals (14.71%);

- Central incisor region = 1973/8922 canals (22.11%);

- Between central and lateral incisors region = 798/9077 canals (8.79%);
- Lateral incisor region = 1171/8681 canals (13.48%);

- Between lateral incisor and canine region = 532/8560 canals (6.21%);
- Canine region = 1562/8681 canals (17.99%);

- Between canine and first pre-molar region = 205/8319 canals (2.46%);
- First pre-molar region = 947/8244 canals (11.48%);
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Between first and second pre-molars region = 2/214 canals (0.93%);

Anterior to incisive foramen region = 166/6857 canals (2.42%);

Lateral to incisive foramen region= 90/7221 canals (1.24%);

Posterior to incisive foramen region = 38/7032 canals (0.43%).

Table 9 - Ending of Canalis Sinuosus and Accessory Canals on the mesio-distal direction. CI-CI
= between central incisors region; CI = central incisor region; CI-LI = between central and lateral
incisors region; LI = lateral incisor region; LI-C = between lateral incisor and canine region; C =
canine region; C-PM1 = between canine and first pre-molar region; PM1 = first pre-molar region;
PM1-PM2 = between first and second pre-molars region; A-IF = anterior to incisive foramen; L-
IF = lateral to incisive foramen; P-IF = posterior to incisive foramen; NR = not reported; * =
indicates reported endings for more than one region (not considered for analysis of individual

regions).
Study ID Ending (mesio-distal)
CI-Cl Cl CI-LI LI LI-C C C-PM1 PM1 PM1- A-IF L-IF P-IF
PM2
Anatoly NR 36/149 16/149 50/149 NR 32/149 NR 14/149 NR NR 1/149 0/149
etal. (24.2%) (10.7%) (33.5%) (21.5%) (9.4%) (0.7%) (0%)
Aoki NR 91/205 25/205 45/205 NR 29/205 NR 0/205 NR 15/205 (7.31%) *
etal. (44.39%) (12.19%) (21.95%) (14.14%) (0.0%)
Ghandoura NR 87/241 NR NR 125/241 NR NR 30/241 (12.44%) * NR NR NR
h (36.1%) (51.86%)
etal.
Machado 3/974 286/974 31/974 296/974 14/974 235/974 10/974 99/974 NR NR NR NR
etal. (0.3%) (30.39%) (3.18%) (30.39%) (1.43%) (24.12%) (1.02%) (10.16%)
Manhaes- NR 28/181 38/181 50/181 NR 35/181 NR 15/181 NR NR 51/181 8/181
Junior (15.46%) (21%) (27.62%) (19.33%) (8.3%) (28.3%) (4.4%)
etal.
Oliveira- NR 4/34 6/34 8/34 NR 9/34 NR 3/34 NR NR 3/34 1/34
Santos (11.7%) (17.6%) (23.5%) (26.4%) (8.8%) (8.8%) (2.9%)
etal
Orhan 1163/6668 1293/6668 324/6668 604/6668 272/6668 1186/6668 157/6668 823/6668 NR 135/6668 21/6668 29/6668
etal. (17.44%) (19.39%) (4.85%) (9.05%) (4.07%) (17.93%) (2.35%) (12.34%) (2.02%) (0.31%) (0.43%)
Shan et al. 48/463 NR 285/463 NR 101/463 NR 29/463 NR NR NR NR NR
(10.35%) (61.55%) (21.82%) (6.26%)
Tomrukgu 10/214 51/214 271214 68/214 20/214 19/214 9/214 8/214 2/214 NR NR NR
etal. (4.7%) (23.8%) (12.7%) (31.8%) (9.2%) (8.9%) (4.2%) (3.7%) (1.0%)
von Arx NR 38/67 NR 20/67 NR 9/67 NR NR NR NR NR NR
etal. (56.71%) (29.85%) (13.43%)
Wanzeler 03/175 (1.7%) * NR NR NR NR NR NR NR NR
etal.
Teran NR 59/189 46/189 30/189 NR 8/189 NR NR NR 31/189 15/189 NR
(31.22%) (24.34%) (15.87%) (4.23%) (16.40%) (7.49%)
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4. Discussion

The present systematic review addressed the results of 17 papers that evaluated the
occurrence of CS and/or its anatomical variant, the Accessory Canal. The analysis
considered a total of 1994 patients regarding CS and 4505 patients regarding ACCS and
showed by means of meta-analysis of prevalence that, despite pooled prevalence of CS
was higher than ACCS, both CS and ACCS should be considered as anatomical
structures, i.e. present in most people, which refutates the initial hypothesis of the present

study.

The pooled prevalence of CS and ACCS was of 0.80 and 0.52, respectively. Even
when sensitivity analysis was performed with studies with more than 1000 patients and
less than 1000 patients, the pooled prevalence of ACCS did not considerably change (0.53
for more than 1000 patients and 0.51 for less than 1000 patients). These results are now
originally presented in a meta-analysis by means of formal statistical processing, and
therefore changes the scientific paradigm that ACCS is considered as a variant.
Nevertheless, 12 statistics >99% and significant heterogeneity (p-value<0.10) were found

on meta-analysis of ACCS, which might had influenced results.

Subgroup analysis for this variable was performed separating subgroups according
to countries where studies were performed (Brazil, Russia, Turkey, Colombia, and
Switzerland). The Brazil subgroup showed not only the lower prevalence of CS among
subgroups of (prevalence=0.55; 95% confidence interval= 0.15, 0.93), but also had more
weight on the overall analysis (54.4%). The Russia subgroup and the Turkey subgroups
showed higher prevalence and comprised 12.5% and 16.8% of weight on the overall
analysis, respectively (prevalence Russia subgroup=0.70; 95% confidence interval=0.63,
0.76; p=0.26; 1>= 20%; prevalence Turkey subgroup = 1.00; 95% confidence interval=
0.99, 1.00; p=0.82; 1= 0%). The remaining subgroups showed similar results, both with
higher prevalence and low weight on the overall analysis (prevalence Colombia subgroup
= 1.00; 0.99, 1.00; weight = 9.7%; prevalence Switzerland subgroup: 1.00; 0.96, 1.00;
weight = 6.6%). One can see that the Brazil subgroup was the only one that exhibited
significant heterogeneity (p=0.001; 1>= 99%), which was not found on the remaining
subgroups. Thus, these studies were excluded from meta-analysis and then a new analysis
was performed, which showed a pooled prevalence of 0.97 (95% confidence interval=

0.86, 1.00; p=0.001; 1>= 98%). These results may indicate that intercurrences from
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surgical interventions on the anterior region of the maxilla may be higher in patients of

some countries, i.e. the ones with higher prevalence of CS and ACCS, than others.

Interesting results are summarized on Table 5, which consider the occurrence of CS
or ACCS in different age periods. It seems that the occurrence of CS or ACCS increases
progressively up to 60 years of age, and, then, it decreases progressively. This was shown
in four out of seven studies that addressed these data;>®'*® however, other authors
showed different results, such as Oliveira-Santos et al.'* whom showed an equal number
of CS of patients with more than 60 years of age to patients with 41-60 years (nine CS,
each). Nevertheless, this study featured a low sample size, which should be considered to
interpret these results. Tomrukgu et al.,*® despite showed a progression of increased
occurrence of ACCS in different age groups up to 60 years of age and then a decrease in
the age group of 60-69 years, also showed that from 70-79 years and from 80-89 years
the occurrence increases (44.4% and 100%, respectively). Still, these absolute values
should be viewed with caution because only nine and two patients, respectively, were
evaluated in these age groups, whereas 46 or more patients were examined on the other
age groups, which generates a sample discrepancy. On the other hand, von Arx et al .4
considered this sample discrepancy and divided subgroups equally considering the
different age groups, and showed that, after 60 years of age, the occurrence of CS
increases by 12.2% compared to the age group 41-60 years. If would be considered that
CS or its ACs increases progressively up to 60 years of age, and, then, it decreases
progressively, one might consider the hypothesis of edentulism, which in the general
population is higher in older patients; however, the dental condition of patients and its
association to the occurrence of CS or its ACs in different age periods was not addressed

in any of the included studies in the present systematic review.

When analyzing the ending of CS or ACCS on the buccal-palatal and mesio-distal
directions, one can see that canals ended more often on the palatal region of maxillary
central incisors and canines. The following order of mesio-distal endings was observed
according to each region and to the total number of reported canals: central incisor region
(22.11%) > canine region (17.99%) > between central incisors region (14.71%) > lateral
incisor region (13.48%) > between central and lateral incisors region (8.79%) > between
lateral incisor and canine region (6.21%) > between canine and first pre-molar region
(2.46%) > anterior to incisive foramen (2.42%) > lateral to incisive foramen (1.24%) >

between first and second pre-molars region (0.93%) > posterior to incisive foramen

47



region (0.43%). It is worth mentioning that we made a considerable effort into provide a
summary of values due to considerably different classifications of endings performed in

primary studies.

Six studies reported the diameter of CS81115161720 ang four articles reported the
diameter of ACCS.%141820 Dye to methodological inconsistencies and missing data, meta-

analysis was not possible for diameter of CS.

Meta-analysis regarding the distances from CS or ACCS to anatomical landmarks
was not possible as well. Of the three studies that performed these measures, Shan et al.*®
reported means of male and female patients, whereas Ferlin et al.?° and Manhes et al.°
reported means of the right and left sides. However, Ferlin et al.?° reported measures of
ACCS and Manhaes et al.'° reported measures of CS. Therefore, there was no pattern that

could be formally processed in meta-analysis.

Regarding the results obtained with reviewers’ judgements using the AQUA tool,
one can see that the present systematic review included studies predominantly with low
risk of bias in two Domains (2 and 4), with high risk of bias in two Domains (3 and 5),
and with unclear risk of bias in one Domain (Domain 1). This shows that the main
strengths of primary studies were on study design (Domain 2) and on descriptive anatomy
(Domain 4), whereas the mean weaknesses, and therefore that should be viewed carefully,
were on characterization of methods (Domain 3) and on results reporting (Domain 5).
Finally, the aim and subject characteristics (Domain 1) should be reported better in future
primary studies in order to obtain a better judgement of authors of future systematic

reviews using the AQUA tool.

The present systematic review presented limitations because of the high
heterogeneity of included studies and to limited information that is typical of cross-
sectional studies and less seen in longitudinal studies. The heterogeneity may arouse
because of clinical, methodological, and statistical reasons.®® Clinical heterogeneity may
had occurred due to the diversity of patients, especially different age periods and probably
to the uncertainty of their dental situation, but also to different focus put on variables and
the way that was used to analyze them. Methodological diversity was clearly seen due to
considerably different scores using the AQUA tool. The two aforementioned potential
sources of heterogeneity lead altogether to statistical heterogeneity. The nature of
included studies should also be considered as a limitation of the present study, which
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assessed the occurrence of CS and ACCS in order to calculate a pooled prevalence.
However, the prevalence can only be addressed if a cross-sectional analysis is performed,
hence, despite the intrinsic limitations due to the nature of included studies, their design

was still the best one to answer the focused question of the present systematic review.

This is, to the best of our knowledge, the first meta-analysis of prevalence regarding
CS and ACCS, which answered important anatomical and clinical questions, but also led
to a few more questions that should be addressed in future researches, such as: what is
the prevalence of CS and/or of ACCS on patients with edentulism? If age groups were
standardized and equally distributed, what would be the prevalence CS and/or ACCS on
these different age groups? If longitudinal studies were performed, the prevalence and

diameter of CS or ACCS would change in different evaluations of the same patient?

The present paper will provide scientific data to result in safer surgical procedures.
The evidences and morphological knowledge may improve success rates and reduce the
rates of accidents and complications. Hence, the surgeon will be more aware and may
present a higher technical and scientific consciences, all aligned with the central goal: to

preserve patient’s health.
The present systematic review with meta-analysis concludes the following:

- Canalis Sinuosus showed a pooled prevalence of 0.80 and Accessory Canals of
Canalis Sinuosus showed a pooled prevalence of 0.52, hence, both should be
considered as anatomical structures, which means that are present in most people.
However, researchers and clinicians should considerer the high heterogeneity
presented on meta-analysis;

- With no disregard for other regions and age periods, occurrences tend to be higher
and hence especial attention should be given to canal endings on the palatal region
of the maxillary central incisors and canines, which comprise the esthetic region;

- Surgeons must definitely be aware of CS and ACCS during CBCT analysis on

presurgical planning.
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6 Tables

Table 1 - List of excluded studies after full article reading, and reasons for exclusions.

Study ID Reasons for exclusions
1 Acar et al. Prevalence of canalis sinuosus was not the primary variable/ Did not
report the prevalence of canalis sinuosus
2 Apostolakis & Prevalence of canalis sinuosus was not the primary variable/ Did not
Bissoon report the prevalence of canalis sinuosus
3 Bahsi et al. Prevalence of canalis sinuosus was not the primary variable/ Did not
report the prevalence of canalis sinuosus
4 Carstocea et al. Case report
5 Eshak et al. Reported canals were not associated to canalis sinuosus
6 Ference et al. Did not report the prevalence of canalis sinuosus
7 Fontolliet et al. Did not report the prevalence of canalis sinuosus
8 Haghnegahdar et al. Did not report the prevalence of canalis sinuosus
9 Hwang et al. Did not report the prevalence of canalis sinuosus
10 Iwanaga et al. Cadaveric study
11 Kaya et al. Did not report the prevalence of canalis sinuosus
12 Kasahara et al. Did not report the prevalence of canalis sinuosus
13 Kurrek et al. Prevalence of canalis sinuosus was not the primary variable
14 Lee et al. Prevalence of canalis sinuosus was not the primary variable/ did not use
cone-beam computerized tomography
15 Lietal. Prevalence of canalis sinuosus was not the primary variable/ did not use
cone-beam computerized tomography
16 Luangchana et al. Prevalence of canalis sinuosus was not the primary variable
17 Marzook et al. Prevalence of canalis sinuosus was not the primary variable/ Did not
report the prevalence of canalis sinuosus
18 Nam et al. Cadaveric study
19 Nguyen et al. Cadaveric study
20 Olenczak et al. Cadaveric study/ did not use cone-beam computerized tomography
21 Orhan et al. Did not report the prevalence of canalis sinuosus
22 Polo et al. Did not report the prevalence of canalis sinuosus
23 Rusu et al. Did not report the prevalence of canalis sinuosus
24 Sekerci et al. Reported canals were not associated to canalis sinuosus
25 Song et al. Did not use cone-beam computerized tomography
26 Tanaka et al. Did not report the prevalence of canalis sinuosus
27 Xu et al. Prevalence of canalis sinuosus was not the primary variable/ did not use
cone-beam computerized tomography
28 Yenigun et al. Prevalence of canalis sinuosus was not the primary variable/ did not use
cone-beam computerized tomography
29 Yesilova et al. Prevalence of canalis sinuosus was not the primary variable/ did not use

cone-beam computerized tomography
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Table 2 - Characteristics of included studies. M = males; F = females; NR = not reported.

Study ID Journal Study Design  Country Sample and Age (in years)
gender
Anatoly International Journal ~ Cross- Russia 150 Mean= 63.27 £ 6.8
et al. of Dentistry sectional (61M/89F) Range = 24-80
Aoki Surgical and Cross- Brazil 200 Mean = NR
etal Radiologic Anatomy  sectional (93M/107F) Range = 18-85
Baena-Caldas International Journal ~ Cross- Colombia 236 Mean=53
et al. of Morphology sectional (106M/130F) Range = 9-93
Ferlin et al. Oral and Cross- Brazil 100 NR
Maxillofacial Surgery sectional
Ghandourah  German Medical Cross- Turkey 219 Mean= 47.5
et al. Science sectional (92M/127F) Mean= 19-99
Gurler Imaging Science in Cross- Turkey 111 Mean=21.39+12.26
et al. Dentistry sectional (35M/76F) Range = 12-79
Lello et al. Oral Surgery Cross- Switzerland 100 Mean=55.9
sectional (38M/62F) Range = 21-82
Machado International Journal ~ Cross- Brazil 1000 Mean=51.85+14.78
et al. of Oral and sectional (483M/517F) R —NR
Maxillofacial Surgery ange =
Manhées- Brazilian Oral Cross- Brazil 500 Mean = NR
Junior Research sectional (216M/284F) Range =20-80
et al.
Oliveira- Clinical Oral Cross- Brazil/ 178 Mean = NR
Santos Implants Research sectional Belgium (64M/ 86F) Range = <20y->60y
et al.
Orhan Folia Morphologica Cross- Turkey 1460 Mean = NR
et al. sectional (788M/672F) Range = 5-84
Shan et al. Journal of Prosthetic ~ Cross- China 1007 Mean=44
Dentistry sectional (439M/568F) Range = 6-91
Tomrukcu et  Medicina Oral Cross- Turkey 326 Mean=3.47+15.27
al. Patologia Oral sectional (133M/193F) Range=10-86
y Cirugia Bucal
von Arx Surgical and Cross- Switzerland 176 Mean= 55.4
et al. Radiologic Anatomy  sectional (88M/88F) Range=10-87
Wanzeler Oral and Cross- Brazil 100 Mean = NR
etal. Maxillofacial Surgery sectional (31M/69F) Range = NR
Teran Revista Cientifica Cross- Bolivia 300 Mean = NR
Odontolégica (Lima)  sectional (108M/192F) Range = >15y
Sedov Indian Journal of Cross- Russia 100 Mean = 63.27 £ 6.8
et al. Dental Research sectional (39M/61F)

Range = 46-81
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Table 3 - Risk of bias assessment of individual studies using the Anatomical Quality Assessment
(AQUA) tool. Domain 1: aim and subject characteristics; Domain 2: study design; Domain 3:
characterization of methods; Domain 4: descriptive anatomy; Domain 5: results reporting.

Domain 3 Domain 4 Domain 5

Domain 2

Study ID Domain 1
Anatoly et al. Unclear
Aoki et al. Unclear
Baena-Caldas et al. Unclear

Ferlin et al.

Ghandourah et al. Unclear
Gurler et al. Unclear
Lello et al. Unclear
Machado et al. Unclear
Manhaes-Junior et al. Unclear
Oliveira-Santos et al. Unclear
Orhan et al. Unclear
Sedov et al. Unclear
Shan et al. Unclear
Teran Unclear
Tomrukgu et al. Unclear
von Arx et al. Unclear

Wanzeler et al.

Unclear
Unclear

Unclear

Unclear
Unclear

Unclear
Unclear

Unclear

Unclear
Unclear

Unclear
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Table 4 - Occurrences for Canalis Sinuosus (CS) and Accessory Canals of Canalis Sinuosus
(ACCS). R = right side; L = left side; R/L = both sides; M = males; F = females; NR = not

reported.
Study ID Occurrence of CS Occurrence of ACCS
Anatoly et al. 101/150 (67%) NR
R=22/101 (21.7%) / L=33/101 (32.6%)
R/L=47/101 (45.7%)
Aoki et al. 133/200 (66.5%) NR

Baena-Caldas et
al.

Ferlin et al.

Ghandourah et al.

Gurler et al.
Lello et al.

Machado et al.

Manhaes-Junior
et al.

Oliveira-Santos
et al.

Orhan et al.

Shan et al.

Tomrukeu et al.

von Arx et al.

Wanzeler et al.

Teran

Sedov et al.

236/236 (100%)

100/100 (100%)
R=0/100 (0%) / L=0/100 (0%)
R/L=100/100 (100%)

219/219 (100%)
111/111 (100%)
100/100 (100%)
NR
181/500 (36.2%)
R=64/181(35.36%) / L=73/181(40.33%)
R/L=44/181(24.32%)

28/178 (15.7%)

NR

NR

NR

NR

88/100 (88%)
R=0/88 (0.0%) / L=1/88 (1.2%)
R/L=87/88 (98.8%)

NR
74100 (74%)

R=20/74 (27.1%) / L=17/74 (22.9%)
R/L=37/74 (50%)

Total=108 (46%)
56M/52F
R/L=85/108 (79%)
R=16/108 (15%) / L=7/108 (6%)
Total=71/100 (71%)
R=35/100 (35%) / L=36/100 (36%)

NR
NR

NR

521/1000 (52.1%)
M = 280/483 (58%) / F = 241/517 (46.6%)

NR

NR

1034/1460 (70.8%)
M=549/788 (69.7%) F=485/672 (72.2%)

372/1007 (36.9%)
M=173/439 (39.4%) / F=199/568 (35%)

113/326 (34.66%)
60M/53F

49/176 (27.8%)

NR

235/300 (78.33%)

NR
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Table 5 - Occurrences for Canalis Sinuosus (CS) and Accessory Canals of Canalis Sinuosus
(ACCS) per age groups. y = years.

Study ID Occurrence of CS or AC per age groups CS ACCS
Aoki 18-19y = 0/133 X -
et al. 20-29y = 5/133 (3.7%)

30-39y = 17/133 (12.8%)
40-49y = 23/133 (17.3%)
50-59y = 46/133 (34.6%)
60-69y = 36/133 (27.1%)
70-79y = 6/133 (4.5%)
80-89y = 0/133

Machado <20y =17/21 (33.3%) - X
et al. 21-40 y = 88/181 (48.6%)
41-60 y = 282/512 (55.1%)
>60 y = 144/286 (50.2%)

Oliveira- <20y (n=2) X -
Santos 21-40 (n=8)
etal. 41-60 (n=9)
>60y (n=9)
Orhan < 10y = 13/6668 (0.2%) X
et al. 10-19y = 744/6668 (11.2%)

20-29y = 740/6668 (11.1%)

30-39y = 1020/6668 (15.3%)

40-49y = 1350/6668 (20.2%)

50-59y = 1571/6668 (23.6%)

60-69y = 889/6668 (13.3%)
> 70y = 341/6668 (5.1%)

Shan et al. <20y = 23/372 (6.18%) - X
21-40y = 142/372 (38.17%)
41-60y = 144/372 (38.7%)
>60y = 63/372 (16.93%)

Tomrukgu et 10-19y = 3/22 (13.63%) - X
al. 20-29y =9/46 (19.56%)
30-39y =24/57(42.10%)
40-49y =34/84 (40.47%)
50-59y = 26/64 (40.62%)
60-69y = 11/42 (26.19%)
70-79y = 4/9 (44.4%)
80-89y = 2/2 (100%)

von Arx <20y=0 X -
et al. 2140y = 3/49 (6.12 %)
41-60 y = 20/49 (40.81 %)
>60 y = 26/49 (53.06%)
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Table 6 - Diameter of Canalis Sinuosus (CS) and Accessory Canals of Canalis Sinuosus (ACCS).
LL = latero-lateral; AP = antero-posterior; NR = not reported.

Study ID Diameter (in millimeters, mm)
Canalis Sinuosus Accessory canals

Ferlin et al. Right side: Right side:

LL:1.5 (x0.4) mm LL:1.2+£0.2

AP:1.4 (+0.5) mm AP:1.0(£ 0.1) mm

Left side: Left side:

LL:1.4 (£0.4) mm LL:1.1+£0.1

AP:1.4 (£ 0.4) mm AP:1.1(% 0.2) mm
Gurler et al. Mean=1.37 mm (standard deviation NR

Machado et al.

Oliveira-Santos
et al.

Shan et al.

von Arx et al.

Wanzeler et al.

Teran

Sedov et al.

not reported)
NR

Mean= 1.4 mm (standard deviation
not reported)

NR
NR

Initial (above nasal cavity floor)
Right side = 0.7931 (+0.2199) mm
Left side =0.7492 (+0.2029) mm

Terminal (below nasal cavity floor)
Right side=0.8132 (+0.2469) mm /
Left side=0.8156 (+0.2795) mm

Mean=1.44 (standard deviation not
reported)

Dentulous zones=1.37 (+0.28) mm
Edentulous zones=1.55 (£0.47) mm

Mean=0.95(+0.23) mm

Mean=1.19 (x0.22) mm

NR

Mean=1.1(x0.1) mm

Mean= 1.31 (+ 0.26) mm

NR

NR

NR
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Table 7 - Distances from Canalis Sinuosus (CS) and Accessory Canals of Canalis Sinuosus
(ACCS) to landmarks. CO-PAC = distance from Canal opening to Palatal alveolar crest; AC-BC
= distance from accessory canal to buccal cortical; AC — NC = distance from accessory canal to
nasal cavity; AC-CEJB = distance from accessory canal to Cemento-enamel junction buccal; AC-
CEJP = distance from accessory canal to Cemento-enamel junction palatal; CS-RC = distance
from canalis sinuosus to ridge crest; CS-BC = distance from canalis sinuosus to buccal cortical;
CS-NC = distance from canalis sinuosus to nasal cavity; CS-BAC = distance from canalis
sinuosus to buccal alveolar crest; BS-BAC = distance from bifurcation site to buccal alveolar
crest; CO-PAC = distance from canal opening to palatal alveolar crest; M = males; F = females.

Study ID

Distances (in millimeters, mm)

Ferlin et al.

Manhaes-
Junior
et al.

Shan et al.

Right side
AC-BC=6.5(x2.8) mm
AC-NC=7.9(£ 5.5) mm

AC-CEJB=14.2 (+4.3) mm
AC-CEJP=12.1 (£3.3) mm

Left side
AC-BC=8.5 (£3.9) mm
AC-NC=9.5 (£3.4) mm

AC-CEJB=15.0 (+3.5) mm
AC-CEJP=12.2 (¥4.1) mm

Right side
CS-RC=7.71(%5.41) mm
CS-BC=6.83(+3.34) mm
CS-NC=11.05(+5.61) mm

Left side
CS-RC=9.28(+6.38) mm
CS-BC=7.94(+3.39) mm
CS-NC=10.44(%5.44) mm

CS-BAC: M=19.2 (x2.6) mm / F=18.7 (+2.5) mm
BS-BAC: M=19.6 (+2.7) mm / F=19.0 (+2.8) mm
CO-PAC:M=5.6 (x2.4) mm/ F=5.8 (£2.4) mm
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Table 8 - Ending of Canalis Sinuosus and Accessory Canals on the buccal-palatal direction. M =
males; F = females; DZ = dentulous zones; EZ = edentulous zones.

Study ID Ending (Buccal-Palatal direction)
Facial (Buccal) Central (Transversal) Palatal

Anatoly 18/150(12%) 18/150 (12%) 113/150 (76%)

et al. M = 6(4%) M = 9(6.0%) M = 45(30%)

F=12(8%) F = 9(6.0%) F = 68(46%)

Machado 50/974 (5.1%) 37/974 (3.8%) 887/974 (91.1%)

et al.

Teran Total= 3/189(1.58%) Total= 32/189(16.93%) Total= 154/189 (81.48%)

DZ = 0(0%) DZ = 4(12.5%) DZ = (72.72%)
EZ = 3(1.58%) EZ = 28(87.5%) EZ = 42(27.27%)
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Table 9 - Ending of Canalis Sinuosus and Accessory Canals on the mesio-distal direction. CI-Cl
= between central incisors region; CI = central incisor region; CI-LI = between central and lateral
incisors region; LI = lateral incisor region; LI-C = between lateral incisor and canine region; C =
canine region; C-PM1 = between canine and first pre-molar region; PM1 = first pre-molar region;
PM1-PM2 = between first and second pre-molars region; A-IF = anterior to incisive foramen; L-
IF = lateral to incisive foramen; P-IF = posterior to incisive foramen; NR = not reported; * =
indicates reported endings for more than one region (not considered for analysis of individual

regions).
Study ID Ending (mesio-distal)
CI-CI Cl CI-LI LI LI-C C C-PM1 PM1 PM1- A-IF L-IF P-1F
PM2
Anatoly NR 36/149 16/149 50/149 NR 32/149 NR 14/149 NR NR 1/149 0/149
etal. (24.2%) (10.7%) (33.5%) (21.5%) (9.4%) (0.7%) (0%)
Aoki NR 91/205 25/205 45/205 NR 29/205 NR 0/205 NR 15/205 (7.31%) *
etal. (44.39%) (12.19%) (21.95%) (14.14%) (0.0%)
Ghandoura NR 87/241 NR NR 125/241 NR NR 30/241 (12.44%) * NR NR NR
h (36.1%) (51.86%)
etal
Machado 3/974 286/974 31/974 296/974 14/974 235/974 10/974 99/974 NR NR NR NR
etal. (0.3%) (30.39%) (3.18%) (30.39%) (1.43%) (24.12%) (1.02%) (10.16%)
Manhaes- NR 28/181 38/181 50/181 NR 35/181 NR 15/181 NR NR 51/181 8/181
Junior (15.46%) (21%) (27.62%) (19.33%) (8.3%) (28.3%) (4.4%)
etal.
Oliveira- NR 4/34 6/34 8/34 NR 9/34 NR 3/34 NR NR 3/34 1/34
Santos (11.7%) (17.6%) (23.5%) (26.4%) (8.8%) (8.8%) (2.9%)
etal.
Orhan 1163/6668 1293/6668 324/6668 604/6668 272/6668 1186/6668 157/6668 823/6668 NR 135/6668 21/6668 29/6668
etal (17.44%) (19.39%) (4.85%) (9.05%) (4.07%) (17.93%) (2.35%) (12.34%) (2.02%) (0.31%) (0.43%)
Shan et al. 48/463 NR 285/463 NR 101/463 NR 29/463 NR NR NR NR NR
(10.35%) (61.55%) (21.82%) (6.26%)
Tomrukgu 10/214 51/214 27/214 68/214 20/214 19/214 9/214 8/214 2/214 NR NR NR
etal (4.7%) (23.8%) (12.7%) (31.8%) (9.2%) (8.9%) (4.2%) (3.7%) (1.0%)
von Arx NR 38/67 NR 20/67 NR 9/67 NR NR NR NR NR NR
etal (56.71%) (29.85%) (13.43%)
Wanzeler 03/175 (1.7%) * NR NR NR NR NR NR NR NR
etal
Teran NR 59/189 46/189 30/189 NR 8/189 NR NR NR 31/189 15/189 NR
(31.22%) (24.34%) (15.87%) (4.23%) (16.40%)  (7.49%)
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7 Figures

Figure 1 - Flow chart showing search and selection process.

SEARCH

|| scrEENING ||

ELIGIBILITY

| INcLusION ||

PubMed Scopus ‘Web of Science LILACS CENTRAL SIGLE
N=1253 N=543 N=1113 N=252 N=76 N=0
‘ Initial hits
N=23237
Reference search
N=0

Records of potential interest
N=96

Excluded after title and/or abstractreading
N=3141

Excluded (duplicates)

Fully rea

N =46

d articles

Excluded after full article reading

Included studies for Systematic Review

N=17

Included studies for Meta-Analysis
N=17

66



Figure 2 - Forest plot of prevalence of Canalis Sinuosus. Prev = prevalence; Cl = confidence

interval; 12 = higgins test; Q = Cochran’s Q Test; p = p-value.
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Figure 3 - Publication bias analysis showing Doi plot of studies assessed for prevalence of

Canalis Sinuosus.
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Figure 4 - Subgroup analysis showing Forest plot of prevalence of Canalis Sinuosus with

subgroups according to the countries where studies were performed. Prev = prevalence; Cl =

confidence interval; 12 = higgins test; Q = Cochran’s Q Test; p = p-value.
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Figure 5 - Subgroup analysis showing Forest plot of prevalence of Canalis Sinuosus with
subgroups according to the countries where studies were performed (studies with Brazilian
patients excluded). Prev = prevalence; Cl = confidence interval; 12 = higgins test; Q = Cochran’s

Q Test; p = p-value.
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Figure 6 - Forest plot of prevalence of Accessory Canals of Canalis Sinuosus. Prev = prevalence;

CI = confidence interval; 12 = higgins test; Q = Cochran’s Q Test; p = p-value.
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Figure 7 - Sensitivity analysis showing forest plot of prevalence of Accessory Canals of Canalis
Sinuosus with studies with more than 1000 patients. Prev = prevalence; Cl = confidence interval;

12 = higgins test; Q = Cochran’s Q Test; p = p-value.
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Figure 8 - Sensitivity analysis showing forest plot of prevalence of Accessory Canals of Canalis
Sinuosus with studies with less than 1000 patients. Prev = prevalence; Cl = confidence interval;

12 = higgins test; Q = Cochran’s Q Test; p = p-value.
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Resumo

Introducdo: Devido ao seu conteldo neurovascular e consequente importancia
relacionada a intervencgdes cirurgicas na regido anterior da maxila, podendo levar a
alteracBes neurossensoriais, hemorragias, confusdes diagndsticas e até mesmo perda de
implantes, o Canalis Sinuosus passou a despertar recente interesse cientifico e clinico. No
entanto, estudos primarios mostram uma falta de consenso acerca dos parametros
tomograficos e, em especial, de qual seria a melhor espessura de corte para identificar
com maior precisdo o Canalis Sinuosus. Objetivo: Determinar a melhor espessura de
corte em tomografias computadorizadas de feixe conico para identificacdo do Canalis
Sinuosus. Materiais e método: Buscas eletronicas foram conduzidas no MEDLINE via
PubMed, Scopus, LILACS, Cochrane CENTRAL, Web of Science e SIGLE via Open
Grey. Estudos primarios que avaliaram diferentes espessuras de corte na identificacdo de
Canalis Sinuosus através de tomografias computadorizadas de feixe conico foram
incluidos. A ferramenta AQUA foi utilizada para a avaliagéo do risco de viés. Concluséo:
O Canalis Sinuosus foi melhor identificado utilizando as espessuras de corte de 0,5mm e
1,0mm. Sugere-se a utilizacdo dessa configuracdo para uma melhor visualizacdo do
Canalis Sinuosus. Porém, esses dados precisam ser vistos com cautela, uma vez que 0s

foram obtidos através de estudos com risco de viés incerto.

Palavras-Chave: Tomografia Computadorizada de Feixe Conico; Nervo Alveolar
Superior; Anatomia.
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1 Introducéo

O Canalis Sinuosus (CS) é o canal alveolar superior anterior, o qual fornece
passagem ao feixe vasculonervoso alveolar superior anterior, formado pelo nervo alveolar
superior anterior (um ramo do nervo infra-orbital, oriundo da divisdo maxilar do nervo
trigémeo), pela artéria alveolar superior anterior (ramo da artéria infra-orbital, a qual é
originada da terceira parte da artéria maxilar, um ramo terminal da artéria carétida
externa) e pela veia alveolar superior anterior (tributaria da veia infra-orbital, a qual drena
para o plexo venoso pterigoideo, veia maxilar e veia retromandibular).?3

Esse canal transita internamente pela parede anterior do corpo da maxila
perfazendo um trajeto obliquo, descendente e de morfologia variada até contornar
lateralmente a abertura piriforme e entdo atingir sua margem inferior, na transicdo entre
0 corpo e processo alveolar da maxila, terminando no assoalho da cavidade nasal.?*

Devido ao seu conteudo neurovascular e consequente importancia relacionada a
intervengdes cirdrgicas na regido anterior da maxila, podendo levar a alteracdes
neurossensoriais, hemorragias, confusdes diagndsticas e até mesmo perda de implantes,
0 CS passou a despertar recente interesse cientifico e clinico apds a publicacdes de relatos
de casos que associavam a causalidade entre lesdo do CS e os acidentes e complicagcfes
acima mencionados. Nesse sentido, sua identificacdo anatdmica atraves de exames de
imagem durante o planejamento pré-cirdrgico, tornou-se cada vez mais indicado e
justificado.*>6.78

Desde a primeira descricdo do CS por Jones (1939)3, estudos de diferentes
abordagens metodoldgicas foram conduzidos, como estudos cadavéricos e
histologicos.®1%1:12 porém, por conta do avanco tecnoldgico e da aplicabilidade desse
conhecimento anatémico a pratica clinica, os estudos que utilizam métodos de imagem
passaram a ser conduzidos a fim de fornecer um método de estudo que também pudesse
ser utilizado por clinicos no planejamento pré-operatdrio, foi ai que surgiram os estudos
utilizando exames de imagem, como tomografia computadorizada, tomografia
computadorizada de feixe cbnico (TCFC) e microtomografia
Computadorizada.13'14'15'16'17'18*19'20

Dentre esses métodos, a TCFC, além de ser preciso e altamente aceito em nivel
mundial para identificacdo de estruturas 6sseas, assim como o CS, é também muito util
para a regido orofacial, pois ajuda a reduzir o nivel de interferéncias causadas por artefatos
diversos, como restauracdes em amalgama, infraestruturas metélicas de coroas e proteses

fixas  metaloceramicas, contencbes e  aparelhos  ortodonticos, dentre
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outros.21'22*23'24'25*26'27’28*29

No entanto, estudos primarios mostram uma falta de consenso acerca dos
parametros tomograficos e, em especial, de qual seria a melhor espessura de corte para
identificar com maior precisdo o Canalis Sinuosus.

Sendo assim, a presente revisdo sistematica foi conduzida para responder a
seguinte pergunta da pesquisa: qual € a melhor espessura de corte em tomografias

computadorizadas de feixe conico para identificacdo do Canalis Sinuosus?
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2 Materiais e Método

A presente revisdo sistematica foi conduzida seguindo os preceitos da versdo
atualizada da versdo mais recente do manual da Colaboracdo Cochrane para Revisdes
Sistematicas de Intervencdo® e, para o relato da revisdo, seguiu os itens elencados no
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA).3! Um

protocolo para o presente estudo nao foi criado e nem registrado.

Busca e selecéo

Buscas eletronicas foram conduzidas de forma independente por dois revisores
(O.B.O.N. e F.J.C.L) em seis bases de dados virtuais: MEDLINE via PubMed, Scopus
via Elsevier, LILACS (Literatura Latino-Americana e do Caribe em Ciéncias da Saude)
via BVS (Biblioteca Virtual em Saude), Cochrane CENTRAL (Central Register of
Controlled Trials), Web of Science via Elsevier e SIGLE via Open Grey. Além das buscas
eletrbnicas, houve uma busca adicional através da verificacdo das referéncias dos estudos
incluidos em busca por outras publicacdes de potencial interesse. O presente estudo ndo
fez restricOes relacionadas ao idioma das publicacdes e nem gquanto a data de publicacéo
dos artigos. As bases de dados virtuais foram buscadas desde o periodo de inicio das
respectivas bases até marco de 2021. Estratégias de buscas foram criadas individualmente
para cada base virtual, considerando os algoritmos especificos de cada uma, as quais estdo

elencadas a seguir:

- PubMed:

(((canalis sinuosus) OR accessory canal) OR infraorbital canal) OR anterior
superior alveolar)))

- Scopus:

( TITLE-ABS-KEY ( "canalis sinuosus” ) OR TITLE-ABS-KEY ( "accessory
canal*) OR TITLE-ABS-KEY ( "infraorbital canal”) OR TITLE-ABS-KEY (
"anterior superior alveolar")

- Web of Science:

#1 - TS=(canalis sinuosus)

#2 - TS=(accessory canal)

#3 - TS=(infraorbital canal)

#4 - TS=(anterior superior alveolar)
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#5- #4 OR #3 OR #2 OR #1
- Cochrane CENTRAL.:

#1 - canalis sinuosus

#2 - accessory canal

#3 - infraorbital canal

#4 - anterior superior alveolar
#5-#1 OR #2 OR #3 OR #4

- LILACS:

("canalis sinuosus” OR "accessory canal” OR "infraorbital canal” OR "anterior
superior alveolar")

- Open Grey:

Canalis sinuosus

Uma vez que as buscas independentes foram finalizadas, os revisores agendaram
reunides para debater os achados. Se ap0s as reunides houvesse qualquer discordancia
ndo resolvida, um terceiro revisor, mais experiente, seria consultado para fornecer o

parecer final.

Critérios de elegibilidade

Estudos primarios que avaliaram diferentes espessuras de corte na identificacdo de
Canalis Sinuosus através de tomografias computadorizadas de feixe conico foram
incluidos. Foram excluidos: relatos ou série de casos, comunicac@es editoriais, artigos de
revisao (secundaria ou terciaria), estudos com animais de laboratério e estudos in vitro
foram excluidos. Foram também excluidos estudos que apenas relataram uma U(nica
espessura de corte, ndo permitindo a comparacgdo entre diferentes espessuras em um
mesmo estudo, assim como foram excluidos estudos que tivessem utilizado qualquer
método de avaliacdo que ndo fosse a tomografia computadorizada de feixe conico. Por
fim, foram também excluidas publicacdes duplicadas (isto €, publicacdes encontradas em
mais de uma base de dados) e estudos cuja anatomia normal da regido anterior da maxila
dos pacientes estivesse alterada por conta de patologias ou intervencgdes cirdrgicas

prévias.
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Variaveis
A variavel primaria foi a espessura de corte de tomografias computadorizadas de
feixe codnico. A variavel secundaria foi a ocorréncia do Canalis Sinuosus. A variavel

priméria foi descrita em milimetros (mm). A variavel secundaria foi descrita em valores

absolutos e relativos.

Variaveis complementares foram: nimero de participantes (separados por sexo
masculino e feminino, descrita em valores absolutos), idade dos pacientes (média, desvio-
padrdo e abrangéncia, descrita em anos), field of view, tamanho do voxel, ponto focal,
tempo de escaneamento e voltagem (todos descritos de acordo com o relato dos estudos

primarios).

Avaliacdo da Qualidade Metodoldgica

Os estudos incluidos foram avaliados através da ferramenta Anatomical Quality
Assessment (AQUA).32 Os mesmos revisores que realizaram a busca e sele¢do (O.B.O.N.
e F.J.C.L.) também foram responsaveis por essa etapa. A estratégia de dissolucédo de
conflitos foi novamente feita através da escalacdo de um terceiro revisor (F.T.B.), com
experiéncia em epidemiologia, para fornecer o parecer final quando houvesse qualquer

discordancia néo resolvida previamente através das reunifes de consenso.

A ferramenta AQUA ¢ formada por cinco dominios®?. As perguntas de cada
dominio foram respondidas como “Sim”, “Nao” ou “Incerto”, o que indica,
respectivamente, baixo, alto e incerto risco de viés. Quando todas as perguntas-guia para
um mesmo dominio foram respondidas como “Sim”, o risco de viés foi julgado como
“Baixo”. Se qualquer pergunta-guia foi respondida como “Nao”, isso indicaria um
potencial para vieses. “Incerto” foi utilizado apenas quando os dados relatados foram
insuficientes para fornecer um julgamento mais preciso. Se qualquer pergunta nao foi
respondida devido a dados ndo relatados ou informac6es perdidas, o risco de Vviés seria

considerado como “Alto”.

Extracéo dos dados

Um revisor (O.B.O.N.) realizou a extracdo dos dados, a qual foi conferida por
F.J.C.L. O mesmo método de dissolucdo anteriormente descrito de conflitos foi adotado,
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alocando F.T.B como terceiro revisor. Para registro dos dados dos estudos primarios
individuais, foi criado, de forma prévia a realizacao do estudo, um formulario especifico
e individual de coleta dados, cujos dados numéricos de interesse foram posteriormente
levados para tabulacdo no Microsoft Excel antes de qualquer processamento estatistico

formal e antes da construcéo de tabelas e figuras.

Analise Estatistica

A estatistica Kappa de Cohen foi calculada para determinar o nivel de concordancia
entre os avaliadores nas etapas de busca e selecdo e na avaliacdo da qualidade
metodoldgica. Foi utilizado para essa finalidade o GraphPad Quick Calcs (disponivel em:

https://www.graphpad.com/quickcalcs/kappal.cfm).

Metanalise de prevaléncia da variavel priméaria foi planejada considerando o
modelo de efeitos qualitativos e a transformacdo matematica de arco duplo.33343 A
heterogeneidade na metanalise foi avaliada utilizando o teste Q de Cochran, com um valor
de p significante quando <0.10. Para interpretacdo do nivel de heterogeneidade, seria
utilizado o teste de Higgins (I2) através dos seguintes intervalos: 0-40% = “pode nao ser
importante”; 30-60% = “pode indicar heterogeneidade moderada”; 50-90% = “pode
indicar heterogeneidade substancial”; e 75-100% = “pode representar consideravel

heterogeneidade”(Higgins and Green, 2008).%®

Anaélise de sensibilidade e homogeneidade foi planejada através da reanalise dos
estudos com alto e baixo risco de viés e estudos com mais ou menos de 1000 participantes.
Anélise de subgrupos seria realizada separando os subgrupos de acordo com 0s paises
nos quais os estudo Analise do viés de publicacdo também foi planejada através do Doi
plot e indice LFK (Luis Furuya-Kanamori)®’, se houvessem dez ou mais estudos para a

mesma variavel.

O programa de computador MetaXL 5.3 (EpiGear International, Queensland,

Australia) foi escolhido para a realizacdo da analise estatistica.
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3 Resultados

Busca e Selecdo

As buscas iniciais resultaram em 3237 resultados iniciais, 0s quais estdo descritos

a seguir de acordo com cada base de dados: 1253 no PubMed; 543 no Scopus; 1113 no
Web of Science; 252 no LILACS; 76 no CENTRAL,; e zero no Open Grey. Depois de
leitura dos titulos e/ou resumos, 3170 resultados foram excluidos. Os 67 estudos restantes

foram analisados por duplicatas, as quais representaram mais 50 exclusdes adicionais,

sobrando entdo 17 artigos, os quais foram lidos na integra. Desses 17 artigos, 15 foram

excluidos pelos motivos que estdo elencados na Tabela 1.1314:1516.17.18,19.20.21,22,23,24,25.26,27

Tabela 1 - Lista de estudos excluidos com os respectivos motivos.

Estudo Motivos para exclusdes
1 Aoki et al. A espessura de corte ndo foi relatada
2 Baena-Caldas et al. A espessura de corte ndo foi relatada
3 Ferlin et al. A espessura de corte ndo foi relatada
4 Ghandourah et al. Apenas uma espessura de corte foi relatada, ndo permitindo a
comparacdo entre diferentes espessuras de corte em um mesmo
estudo
5 Gurler et al. Apenas uma espessura de corte foi relatada, ndo permitindo a
comparacéo entre diferentes espessuras de corte em um mesmo
estudo
6 Lello et al. A espessura de corte ndo foi relatada
7 Machado et al. A espessura de corte ndo foi relatada
8 Manh&es-Junior et al. Apenas uma espessura de corte foi relatada, ndo permitindo a
comparacéo entre diferentes espessuras de corte em um mesmo
estudo
9 Oliveira-Santos et al. A espessura de corte ndo foi relatada
10 Orhan et al. Apenas uma espessura de corte foi relatada, ndo permitindo a
comparagéo entre diferentes espessuras de corte em um mesmo
estudo
11 Shan et al. A espessura de corte ndo foi relatada
12 Teran Apenas uma espessura de corte foi relatada, ndo permitindo a
comparacdo entre diferentes espessuras de corte em um mesmo
estudo
13 Tomrukgu & Kose Apenas uma espessura de corte foi relatada, ndo permitindo a
comparagéo entre diferentes espessuras de corte em um mesmo
estudo
14 von Arx et al. Apenas uma espessura de corte foi relatada, ndo permitindo a
comparacéo entre diferentes espessuras de corte em um mesmo
estudo
15 Wanzeler et al. A espessura de corte ndo foi relatada
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Os dois artigos remanescentes?®?° foram incluidos na revisao sistematica (kappa=
1.00; 100%; concordancia perfeita). Como ndo houve persisténcia de discordancias em
reunides de consenso, ndo foi necessario consultar o terceiro revisor. A Figura 1 mostra

0 processo de busca e selecao.

Figura 1 - Processo de busca e selecdo dos artigos incluidos.

PubMed Scopus ‘Web of Science LILACS CENTRAL SIGLE
« N=1253 N=543 N=1113 N =252 N=76 N=0
2 | |
@
: |
A Resultados Iniciais
N =3237
— | Referéncias
= N=0
8
Excluidos apos leitura do titulo e/ou resumo
5 N=3170
=
Titulos de interesse
= N=67
3 > Duplicatas excluidas
=) N=50
2 - 2
=] Lidos na integra
Q0 N=17
=
= Excluidos apos leitura na integra
N=15
(o] Incluidos na Revisdo Sistematica
i N=2
]
= T
o Incluidos para Metanalise
& N=0

Avaliacdo da Qualidade Metodoldgica

A avaliacdo da qualidade metodoldgica utilizando a ferramenta AQUA encontra-se
sumarizada na Tabela 2. Os dois estudos incluidos apresentaram a mesma avaliagao,
como mostrado a seguir: Dominio 1 = risco de viés incerto; Dominio 2 = baixo risco de
viés; Dominio 3 = alto risco de vies; Dominio 4 = baixo risco de viés; Dominio 5 = alto

risco de viés.

Tabela 2 - Avaliacdo da qualidade metodoldgica dos estudos incluidos utilizando a ferramenta
Anatomical Quality Assessment (AQUA). Dominio 1: objetivo e caracteristicas da amostra;
Dominio 2: desenho do estudo; Dominio 3: caracterizacdo dos métodos; Dominio 4: anatomia

descritiva; Dominio 5: relato dos resultados.
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Estudo Dominio 1 Dominio 2 Dominio 3 Dominio 4 Dominio 5
Anatoly et al. Incerto
Sedov et al. Incerto

O coeficiente kappa de Cohen para essa etapa, considerando as avaliacdes gerais de
cada dominio, foi de 1.00 (100%), indicando concordancia perfeita. Ndo foi necessario
gue o terceiro revisor emitisse parecer acerca das discordancias nédo resolvidas, uma que

elas ndo existiram.

Variaveis
Anatoly et al.?® analisaram 150 pacientes (61 de sexo masculino e 89 do sexo
feminino). A média de idade foi de 63,27 anos (desvio-padrdo = * 6,8 anos; abrangéncia

= 24-80 anos). A ocorréncia total do CS foi de 101/150 (67%), sendo 22/101 no lado
direito (21.7%), 33/101 no lado esquerdo (32.6%) e 47/101 em ambos os lados (45.7%).

Sedov et al.?® analisaram 100 pacientes (31 de sexo masculino e 61 do sexo
feminino). A média de idade foi de 63,27 anos (desvio-padrédo = * 6,8 anos; abrangéncia
= 46-81 anos). A ocorréncia total do CS foi de 74/100 (74%), sendo 20/74 no lado direito
(27.1%), 17/74 no lado esquerdo (22.9%) e 37/74 em ambos os lados (50%). Esses dados

podem ser vistos na Tabela 3.

Tabela 3 - Dados demogréficos dos estudos incluidos e ocorréncia do Canalis Sinuosus. M: sexo
masculino; F: sexo feminino; LD: lado direito; LE: lado esquerdo; LD e LE: lados direito e

esquerdo simultaneamente.
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Estudo Amostra Idade Ocorréncia do Canalis Sinuosus

Anatoly Total = 150 Média= 63,27 anos Total=101/150 (67%)
etal. M= 61 Desvio-padréo== 6,8 LD=22/101 (21.7%)
F=89 Abrangéncia:24-80 anos LE=33/101 (32.6%)
LD e LE=47/101 (45.7%)
Sedov Total = 100 Média= 63,27 Total=74/100 (74%)
etal. M=39 Desvio-padréo== 6,8 LD=20/74 (27.1%)
F=61 Abrangéncia:46-81anos LE=17/74 (22.9%)

LD e LE=37/74 (50%)

As ocorréncias relatadas em ambos os estudos se deram com as espessuras de corte
de 0,5mm e 1,0mm. Ao analisar os demais parametros tomograficos, pode-se perceber

gue foram iguais em ambos os estudos, como mostra a Tabela 4.

Tabela 4 - Pardmetros tomogréficos. cm: centimetros; mm: milimetros; kV: quilovoltagem; mA:

miliampere.
Estudo Field of Tamanho do Ponto Tempo de Voltagem Espessura do
view voxel focal escaneamento corte
Anatoly 10x85cm  0,2mm 0,5mm 18 segundos 55-99 kv 0,5mm
et al. 0,3mm 4-16mA 1mm
3mm
10mm
Sedov 10x85cm  0,2mm 0,5mm 18segundos 55-99 kv 0,5mm
et al. 0,3mm 4-16 mA 1mm
3mm
10mm

A metanalise de prevaléncia ndo foi possivel para a variavel primaria uma vez o
que os dois estudos incluidos apenas relataram os valores absolutos e relativos para as
melhores configuracBes de visualizacdo em relacdo as espessuras de corte, mas ndo
relataram o nimero exato de ocorréncias do CS nas demais configura¢Ges. Por conta
desse motivo, as analises de heterogeneidade, sensibilidade, de subgrupos e de viés de
publicacdo também nao foram realizadas. Mesmo que fosse possivel a realizacdo da
metanalise de prevaléncia, também ndo teria sido possivel realizar analise de
sensibilidade e de subgrupos, uma vez que ambos os estudos incluidos apresentaram risco
de viés incerto e amostras semelhantes, além de que foram do mesmao pais (Russia) e com
numero insuficiente para a analise do vies de publicacdo (apenas possivel com dez ou

mais estudos).
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4 Discussao

A presente revisdo sistematica analisou qual € a melhor espessura de corte para a
obtencdo de uma melhor visualizagdo do Canalis Sinuosus em tomografias
computadorizadas de feixe conico. Através da analise de dois estudos primérios, com uma
amostra conjunta de 250 pacientes, foi possivel responder a pergunta da pesquisa, uma
vez que as melhores visualizagcdes do CS em ambos os estudos ocorreram utilizando as
espessuras de corte de 0,5mm e de 1,0mm.

Uma visualizagdo mais precisa do CS na maioria dos casos estudados fornece um
maior embasamento anatdmico para o planejamento pré-cirirgico, o que nao s6 beneficia
o cirurgido, como também, e especialmente, em Gltima andlise, a saude do paciente, ao se
evitar, ou pelo menos diminuir, a ocorréncia de acidentes e complica¢fes, mas também
reduzir custos e tempo, ambos oriundos de possiveis aumentos do tempo clinico, ou da

realizacdo de novas intervengdes,1%2024.26.27

A avaliacdo da qualidade metodologica dos estudos primérios incluidos utilizando
a ferramenta AQUA mostrou que ambos os estudos apresentaram a mesma avaliagéo
(Dominio 1 = risco de viés incerto; Dominio 2 = baixo risco de viés; Dominio 3 = alto
risco de viés; Dominio 4 = baixo risco de viés; Dominio 5 = alto risco de viés). 1sso pode
ser explicado pelo fato que as metodologias desses estudos séo notadamente semelhantes.
Ao analisar o pais de origem do estudo, os pesquisadores envolvidos e outros pardmetros
textuais, é provavel que os estudos foram realizados por um mesmo grupo de pesquisa.
De acordo com a analise desses dados, futuros estudos devem focar na melhoria do

Dominio 3 (caracterizagcdo dos métodos) e no Dominio 5 (relato dos resultados).

Como mencionado no paragrafo anterior e de acordo com o sumario dos parametros
tomogréaficos apresentados na Tabela 3, podemos notar que a presente revisao sistematica
se beneficiou do fato de que todos os parametros tomograficos foram exatamente 0s
mesmos, apenas modificando sequencialmente a espessura de corte para se poder
responder a pergunta da pesquisa. Isso pode ser considerado como um ponte forte do
presente estudo. Mesmo assim, ndo foi possivel realizar metanalise de prevaléncia da
variavel priméria uma vez o que os dois estudos incluidos apenas relataram os valores
absolutos e relativos para as melhores configuracbes de visualizacdo em relagdo as
espessuras de corte, mas nao relataram o nimero exato de ocorréncias do CS nas demais
configuracBes. Isso sO reforca ainda mais as falhas identificadas no Dominio 5 da
ferramenta AQUA.
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Apesar dos resultados promissores, a presente revisdo sistematica apresentou
algumas falhas. Devido a especificidade da pergunta da pesquisa, 0 nimero de estudos
incluidos foi pequeno, o que ndo inviabiliza e nem desacredita os dados aqui
apresentados, porém, uma maior robustez dos dados seria potencializada com um maior
numero de estudos incluidos. Além disso, apesar de um tamanho da amostra aceitavel em
ambos 0s estudos, uma maior amostra conjunta oriunda nao necessariamente de um ou
mais estudos com grandes amostras, mas sim de varios estudos com tamanhos amostrais
préximos uns dos outros mas com metodologia semelhante, o que também tornaria 0s
dados mais homogéneos, também contribuiria para uma maior robustez dos resultados.
Por fim, futuros estudos também deveriam considerar uma espessura de corte menor que
0,5mm, a fim de verificar se esse parametro melhora ou piora a identificacdo do Canalis

Sinuosus.

Dentro do contexto do presente estudo, considerando também a pergunta da
pesquisa e os dados que de fato foram relatados nos estudos primarios, podemos sugerir
que as espessuras de corte de 0,5mm e 1mm sdo as melhores para se obter uma melhor
visualizacao do CS. No entanto, fica a ressalva de que nao foi possivel realizar metanalise

e que o risco de viés dos estudos incluidos pode ser considerado como incerto.
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5 Consideracdes finais

Dentre as configuracGes analisadas, o Canalis Sinuosus foi melhor identificado
utilizando as espessuras de corte de 0,5mm e 1,0mm. Sugere-se a utilizagdo dessa
configuragdo para uma melhor visualizagdo do Canalis Sinuosus. Porém, esses dados
precisam ser vistos com cautela, uma vez que os foram obtidos através de estudos com

risco de viés incerto.
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7 Tabelas

Tabela 1 - Lista de estudos excluidos com os respectivos motivos.

Estudo Motivos para exclustes
1 Aoki et al. A espessura de corte ndo foi relatada
2 Baena-Caldas et al. A espessura de corte ndo foi relatada
3 Ferlin et al. A espessura de corte ndo foi relatada
4 Ghandourah et al. Apenas uma espessura de corte foi relatada, ndo permitindo a
comparagdo entre diferentes espessuras de corte em um mesmo
estudo
5 Gurler et al. Apenas uma espessura de corte foi relatada, ndo permitindo a
comparacdo entre diferentes espessuras de corte em um mesmo
estudo
6 Lello et al. A espessura de corte ndo foi relatada
7 Machado et al. A espessura de corte ndo foi relatada
8 Manhéaes-Junior et al. Apenas uma espessura de corte foi relatada, ndo permitindo a
comparacdo entre diferentes espessuras de corte em um mesmo
estudo
9 Oliveira-Santos et al. A espessura de corte ndo foi relatada
10 Orhan et al. Apenas uma espessura de corte foi relatada, ndo permitindo a
comparacéo entre diferentes espessuras de corte em um mesmo
estudo
11 Shan et al. A espessura de corte ndo foi relatada
12 Teran Apenas uma espessura de corte foi relatada, ndo permitindo a
comparacdo entre diferentes espessuras de corte em um mesmo
estudo
13 Tomrukgu & Kose Apenas uma espessura de corte foi relatada, ndo permitindo a
comparacéo entre diferentes espessuras de corte em um mesmo
estudo
14 von Arx et al. Apenas uma espessura de corte foi relatada, ndo permitindo a
comparacdo entre diferentes espessuras de corte em um mesmo
estudo
15 Wanzeler et al. A espessura de corte ndo foi relatada
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Tabela 2 - Avalia¢do da qualidade metodol6gica dos estudos incluidos utilizando a ferramenta
Anatomical Quality Assessment (AQUA). Dominio 1: objetivo e caracteristicas da amostra;
Dominio 2: desenho do estudo; Dominio 3: caracterizacdo dos métodos; Dominio 4: anatomia

descritiva; Dominio 5: relato dos resultados.

Estudo Dominio 1 Dominio 2 Dominio 3 Dominio 4 Dominio 5
Anatoly et al. Incerto
Sedov et al. Incerto
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Tabela 3 - Dados demogréficos dos estudos incluidos e ocorréncia do Canalis Sinuosus. M: sexo

masculino; F: sexo feminino; LD: lado direito; LE: lado esquerdo; LD e LE: lados direito e

esquerdo simultaneamente.

Estudo Amostra Idade Ocorréncia do Canalis Sinuosus
Anatoly Total = 150 Média= 63,27 anos Total=101/150 (67%)
et al. M= 61 Desvio-padrdo== 6,8 LD=22/101 (21.7%)
F=89 Abrangéncia:24-80 anos LE=33/101 (32.6%)
LD e LE=47/101 (45.7%)
Sedov Total = 100 Média= 63,27 Total=74/100 (74%)
et al. M=39 Desvio-padrdo== 6,8 LD=20/74 (27.1%)
F=61 Abrangéncia:46-81anos LE=17/74 (22.9%)

LD e LE=37/74 (50%)
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Tabela 4 - Parametros tomograficos. cm: centimetros; mm: milimetros; kV: quilovoltagem; mA:

miliampere.
Estudo  Field of Tamanho do Ponto Tempo de Voltagem Espessura do
view voxel focal escaneamento corte

Anatoly 10x85cm  0,2mm 0,5mm 18 segundos 55-99 kV 0,5mm

et al. 0,3mm 4-16mA 1mm
3mm
10mm

Sedov 10x85cm  0,2mm 0,5mm 18segundos 55-99 kV 0,5mm

etal. 0,3mm 4-16 mA Imm
3mm
10mm
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8 Figuras

Figura 1 - Processo de busca e selecdo dos artigos incluidos.
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5. CONCLUSOES

1)

2)

3)

4)

5)

6)

O Canalis Sinuosus e 0s canais acessorios do Canalis Sinuosus apresentaram, na
metanalise, prevaléncia de 0.80 (80%) e 0.52 (52%), respectivamente. Portanto,
ao contrario do que a literatura contemplava até entdo, ambos devem ser
considerados como estruturas anatbmicas normais, ou seja, presentes na maioria
dos individuos. No entanto, pesquisadores e clinicos devem considerer a alta
heterogeneidade apresentada na metanalise;

Os términos das estruturas anatémicas em foco foram mais frequentes na regido
palatina de incisivos centrais superiores e caninos superiores, o que contempla a
area estética da maxila, necessitando de cuidados adicionais no planejamento
cirargico;

O Canalis Sinuosus e os canais acessorios do Canalis Sinuosus apresentaram
didmetro médio aproximado de 1 milimetro;

Considerando as porcdes terminais de seu trajeto, o Canalis Sinuosus esta mais
proximo da regido palatina da crista 6ssea alveolar residual da maxila e mais
distante do assoalho da cavidade nasal, ao passo que 0s canais acessorios do
canalis sinuosus estiveram mais proximos do osso cortical da lamina Gssea
vestibular do processo alveolar da maxila e mais distante da regido vestibular da
juncdo amelo-cementaria;

O Canalis Sinuosus foi melhor visualizado com as espessuras de corte de 0,5mm
e 1,0 mm;

Os estudos elegiveis apresentaram, predominantemente, risco de viés moderado

em ambos os artigos.
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Anexo D - Descricdo detalhada dos itens da ferramenta AQUA (Anatomical Quality
Assessment) Tool. Adaptado de: Henry BM, Tomaszewski KA, Ramakrishnan PK, et al.
Development of the Anatomical Quality Assessment (AQUA) Tool for the Quality
Assessment of Anatomical Studies included in Meta-Analyses and Systematic Reviews.
Clin Anat. 2016; 30:6-13. doi:10.1002/ca.22799.

Anatomical Quality Assessment (AQUA) Tool

Note: Assessment of each domain ends with a risk of bias question which is marked in bold in the grey box.
(Each domain has a set of signaling questions to assist in evaluations and judgements about risk of bias
pertaining to the domain). The signaling questions are answered as “Yes”, “No”, or “Unclear”. For these
signaling questions, “Yes”, “No”, and “Unclear” indicate low, high, and unclear risk of bias, respectively.
On the other hand, the risk-of-bias question is judged as “Low”, “High”, or “Unclear”. If all signaling
questions for a domain are answered “Yes”, then risk of bias can be judged “Low”. If any signaling question
is answered “No”, this indicates the potential for bias. Review authors should then reach a consensus
regarding this. The “Unclear” option should be used only when the reported data are insufficient to allow
for a clear judgment.

Domains & Questions Option (Please Select)

No Unclear

Domain 1: OBJECTIVE(S) AND SUBJECT CHARACTERISTICS

® Was (Were) the objective(s) of the study clearly
defined?

e Was (Were) the chosen subject sample(s) and
sample size appropriate for the objective(s) of the
study?

e Are the baseline and demographic characteristics
of the subjects (age, sex, ethnicity, healthy or
diseased, etc.) appropriate and clearly defined?

Could the method of subject selection have in any RISK:
way introduced bias into the study?

Domain 2: STUDY DESIGN

® Does the study design appropriately address the
research question(s)?

e Were the materials used in the study appropriate
for the given objective(s) of the study?

o Were the methods used in the study appropriate
for the given objective(s) of the study?
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Was the study design, including
methods/techniques applied in the study, widely
accepted or standard in the literature? If “no”, are
the novel features of the study design clearly
described?

Could the study design have in any way introduced
bias into the study?

RISK:

Domain 3: METHODOLOGY CHARACTERIZATION

Are the methods/techniques applied in the study
described in enough detail for them to be
reproduced?

Was the specialty and the experience of the
individual(s) performing each part of the study
(such as cadaveric dissection or image assessment)
clearly stated?

Are all the materials and methods used in the
study clearly described, including details of
manufacturers, suppliers etc.?

Were appropriate measures taken to reduce inter-
and intra-observer variability?

Do the images presented in the study indicate an
accurate reflection of the methods/techniques
(imaging, cadaveric, intraoperative, etc.) applied in
the study?

Could the characterization of methods have in any
way introduced bias into the study?

RISK:

Domain 4: DESCRIPTIVE ANATOMY

Were the anatomical definition(s) (normal
anatomy, variations, classifications, etc.) clearly
and accurately described?

Were the outcomes and parameters assessed in
the study (variation, length, diameter, etc.)
appropriate and clearly defined?

Were the figures (images, illustrations, diagrams,
etc.) presented in the study clear and
understandable?

Were any ambiguous anatomical observations (i.e.
those likely to be classified as “others”) clearly
described/depicted?
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Could the description of anatomy have in any way
introduced bias into the study?

RISK:

Domain 5: REPORTING OF RESULTS

Was the statistical analysis appropriate?

Are the reported results as presented in the study
clear and comprehensible, and are the reported
values consistent throughout the manuscript?

Do the reported numbers or results always
correspond to the number of subjects in the study?
If not, do the authors clearly explain the reason(s)
for subject exclusion?

Are all potential confounders reported in the
study, and subsequently measured and evaluated,
if appropriate?

Could the reporting of results have in any way
introduced bias into the study?

RISK:
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