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IMPACTO POTENCIAL DESTA PESQUISA

O crescente potencial da TCFC para avaliacdo periodontal, juntamente & disponibilidade de
diferentes sistemas tomograficos no mercado 0s quais apresentam diversos protocolos de
aquisicdo das imagens, urge em investigacbes das reais influéncias das variagdes dos
pardmetros de aquisi¢cdo tomogréficos no resultado da qualidade das imagens aplicadas a
avaliacdo Ossea periodontal. Neste ambito, este estudo torna-se pioneiro por realizar a
comparacdo de alteracdes de fatores disponiveis em quatro sistemas de TCFC de distintas
marcas nas mensuracdes Osseas em mandibula, levando a estabelecer diretrizes para que

sejam adquiridas imagens de maior fidedignidade para uso em Periodontia.

POTENTIAL IMPACT OF THIS RESEARCH

The increasing potential of CBCT for periodontal assessment, combined with the availability
of various tomographic systems on the market that employ different image acquisition
protocols, necessitates an investigation into the real-world influences of variations in
tomographic acquisition parameters on the quality of images used for periodontal bone
assessment. In this context, this study serves as a pioneer in comparing changes in factors
available in four CBCT systems of different brands, focusing on bone measurements in the
mandible, and ultimately leading to the development of guidelines for acquiring more reliable

images for use in Periodontics.
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RESUMO

Oliveira VGB. Estudo da influéncia de diferentes sistemas e protocolos de aquisicéo
em tomografia computadorizada de feixe conico na acuracia de mensuracdes de
niveis 6sseos alveolares [dissertacdo]. S&o José dos Campos (SP): Universidade
Estadual Paulista (Unesp), Instituto de Ciéncia e Tecnologia; 2025.

Objetivou-se investigar a influéncia de diferentes protocolos de aquisicdo em
distintos sistemas tomograficos na acuracia de mensuracdes 6sseas alveolares em
exames de Tomografia Computadorizada de Feixe Conico (TCFC) para avaliacado
periodontal. Foram adquiridas imagens utilizando uma mandibula humana seca, no
qual marcacdes pontuais, realizadas com material hiperdenso, foram realizadas nas
juncdes amelocementarias (JAC) referentes as faces vestibulomesial e
vestibulodistal dos dentes 34 e 43. Foram realizadas aquisicbes em quatro sistemas
tomograficos diferentes: Veraview® X800; OP300 Pro®; I-Cat Next Generation® e
Orthophos XG® - utilizando-se os protocolos (FOV + voxel) disponiveis nestes. As
imagens, em seu formato DICOM, foram exportadas para o software OnDemand 3D
(Cybermed, Tustin, CA, EUA), onde foram geradas secc¢bes paracoronais de cada
regido de estudo com para padronizacao dos cortes. As mensuracdes reais entre as
JAC e os correspondentes niveis 6sseos alveolares na superficie radicular de cada
dente foram realizados utilizando um paquimetro digital para obtencédo do padréo-
ouro. As medidas de cada face, em cada protocolo, foram feitas em triplicata. As
comparacdes em relacdo aos parametros analisados foram realizadas por meio de
ANOVA, com nivel de significancia de 5%, com analise em relacdo ao padrdo-ouro
por meio do teste de Dunnet. Os resultados mostraram que, para os fins desta
pesquisa, protocolos com voxel maior e FOV menor se aproximaram do padréo-
ouro. Em contraponto, determinados protocolos com voxel menor e FOV maior
também se aproximaram do padrdo-ouro, sugerindo acuracia consideravel também.
As TCFC sao exames complementares importantes na Periodontia, destacando sua
funcdo na avaliacdo de destruicdo Ossea devido a periodontite. Entre os quatro
sistemas avaliados, o sistema ICAT apresentou menor acuracia em relacdo as
medidas in situ, enquanto os outros corroboraram que valores de resolugdo maiores
em associacdo com FOV menores possibilitam precisdo nas mensuracoes.

Palavras-chave: Tomografia computadorizada de feixe cénico; Diagnostico por
imagem; Precisdo da medicdo dimensional; Periodontia; Perda 6ssea alveolar.



ABSTRACT

Oliveira VGB. Study of the influence of different acquisition systems and protocols in
cone beam computed tomography on the accuracy of alveolar bone level
measurements [dissertation]. S&o José dos Campos (SP): Sdo Paulo State
University (Unesp), Institute of Science and Technology; 2025.

This study aimed to investigate the influence of different acquisition protocols in
distinct tomographic systems on the accuracy of alveolar bone measurements in
Cone Beam Computed Tomography (CBCT) examinations for periodontal evaluation.
Images were acquired using a dry human mandible, in which punctual markings,
made with hyperdense material, were placed at the cementoenamel junctions (CEJ)
on the buccal-mesial and buccal-distal surfaces of teeth 34 and 43. Acquisitions were
performed in four different tomographic systems: Veraview® X800; OP300 Pro®; I-
Cat Next Generation® and Orthophos XG® - using the protocols (FOV + voxel)
available in these systems. The images, in their DICOM format, were exported to the
OnDemand 3D software (Cybermed, Tustin, CA, USA), where paracoronal sections
of each study region were generated to standardize the cuts. The actual
measurements between the JAC and the corresponding alveolar bone levels on the
root surface of each tooth were performed using a digital caliper to obtain the gold
standard. The measurements of each face were made in triplicate for each protocol.
Comparisons in relation to the analyzed parameters were performed by means of
ANOVA, with a significance level of 5%, with analysis in regard to the gold standard
by means of the Dunnet test. The results showed that, for the purposes of this
research, protocols with a more significant voxel and smaller FOV approached the
gold standard. In contrast, specific protocols with a smaller voxel and larger FOV also
approached the gold standard, suggesting considerable accuracy as well. CBCTs are
important complementary exams in Periodontics, highlighting their role in evaluating
bone destruction due to periodontitis. Among the four systems evaluated, the iICAT
system showed lower accuracy compared to in situ measurements, while the others
corroborated that higher resolution values , in association with a smaller field of view
(FOV), enable precision in measurements.

Keywords: Cone-beam computed tomography; Diagnostic imaging; Dimensional
measurement accuracy; Periodontics; Alveolar bone loss.
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1 INTRODUCAO

A evolucdo das Tomografias Computadorizadas (TC) transcorreu para o
surgimento da Tomografia Computadorizada de Feixe Coénico (TCFC), advento
consideravel na imaginologia oral desde a introducdo das Radiografias Panoramicas
(RP). As TCFC possibilitam uma visualizacéo tridimensional (3D) da imagem de
forma mais precisa e com maior acuracia. Ressalta-se que as TCFC proporcionam
visualizacdo de tecidos duros com alta qualidade, superando entdo as desvantagens
das imagens bidimensionais (2D), como as RP e as radiografias periapicais,
apresentando um potencial muito maior para fornecer informacdes (de Faria
Vasconcelos et al., 2012; Yang et al., 2019)

A TCFC é um importante exame complementar, em comparacdo aos
exames 2D, pois direciona ao diagnostico de lesdes do complexo maxilofacial em
especialidades como a Endodontia, a Ortodontia, a Estomatologia e a Periodontia,
fornecendo avaliagbes 3D. Este tipo de tomografia também oferece aquisicdo de
imagens com menor custo e maior facilidade de execucéo da técnica, se comparada
a TC convencional (Nasseh e Al-Rawi, 2018).

As imagens em TCFC sédo obtidas em uma Unica varredura e reconstruidas
tridimensionalmente em matrizes compostas por voxels. Enquanto o pixel é a
unidade bésica de imagem bidimensional, o voxel € a unidade béasica da imagem
3D, tendo caréter isotropico, isto €, possui a mesma medida em todos os seus lados,
com aspecto de cubo (Xu et al., 2021).

Na aquisicdo de uma imagem de TCFC, deve considerar-se a relagdo entre
o voxel e o Campo de Visao (Field of view, FOV) da imagem, visto que estes sao
variaveis importantes no que tange a qualidade da imagem obtida (Spin-Neto et al.,
2013). Segundo a literatura, o tamanho do voxel é associado a resolugdo da
imagem; quanto maior o tamanho do voxel, menor a resolugéo e,
consequentemente, o detalhamento. Em relacdo ao FOV, quanto menor o tamanho,
menos dispersao e artefatos serdo gerados e menor sera a dose de radiacdo a qual
0 paciente sera submetido (de Faria Vasconcelos et al., 2012).

Dessa forma, a TCFC fornece uma visualizacdo precisa e nao invasiva da

estrutura 0ssea da regido em questao, o que pode ser extremamente Util na pratica
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clinica. Assim, evidéncias na literatura relacionadas a TCFC tém demonstrado o
potencial para direcionamento nas mensuracdes do nivel da crista 0ssea alveolar,
especificamente na Periodontia com aplicacdes na avaliacdo da perda Ossea, da
existéncia e extensdo de defeitos 6sseos, avaliacdo cirlrgica antes e depois de
cirurgias periodontais e avaliacdo de enxertos Osseos (Carneiro et al.,, 2024,
Kim,Bassir, 2017; Nasseh, Al-Rawi, 2018; Nikolic-Jakoba et al., 2016; De Tarso,
2014).

Na literatura, ndo ha consenso sobre a confiabilidade destes exames na
mensuracdo de niveis 6sseos da crista alveolar, uma vez que alguns estudos ja
demonstraram que as TCFC sdo aceitaveis para a mensuracdo da perda Ossea
alveolar (Borges et al., 2015; Carneiro et al., 2024; Lascala et al., 2004; Takeshita et
al., 2014; Torres et al., 2012), enquanto outros relataram uma menor seguranca da
TCFC no diagnéstico de defeitos 6sseos em comparacdo com medicdes diretas no
cranio (Yang et al.,, 2019). Uma vez que a variacdo dos protocolos de aquisicao
suscita em diferentes resolu¢cdes das imagens, que poderiam acarretar mudancas na
confiabilidade dessas medidas, surge a necessidade de investigar a real influéncia
dessa variacao na acuracia das medidas 0sseas alveolares.

Portanto, objetivando analisar de maneira comparativa a acuracia de
diferentes sistemas tomograficos na mensuracdo do nivel de cristas &sseas
alveolares, este estudo se propds a investigar a influéncia de diferentes protocolos
de aquisicdo de TCFC em tais mensuracoes com finalidade de avaliagédo
periodontal.
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7 CONCLUSAO

No presente estudo, 0os quatro tomdgrafos avaliados exibiram protocolos que
oferecem menores doses de exposicdo ao paciente, ou seja, hAo necessariamente
demandam a melhor resolucdo para obtencdo de mensuracdo dos niveis 0sseos
alveolares. Em relacdo ao FOV, observa-se que protocolos com alto valor deste
parametro dificultaram analises das regifes estudadas com maior acuracia. Sugere-
se, considerando as imagens e analises pelo sistema Veraview X800, quando
obtidas imagens de TCFC com FOV maior, devem-se utilizar voxels de valor menor,

para possibilitar, entédo, resolu¢des adequadas com tal finalidade.



58

REFERENCIAS

Alzahrani E, Soman C, Alasqah M, et al. Comparative Evaluation of Cone Beam
Computed Tomography and Surgical Measurements of Periodontal Bone Defects in
Periodontitis Patients: An In Vivo Study. J Contemp Dent Pract 2024;25(8):772—-777.

Assiri H, Dawasaz AA, Alahmari A, Asiri Z. Cone beam computed tomography
(CBCT) in periodontal diseases: a Systematic review based on the efficacy model.
BMC Oral Health. 2020; 20(191). doi: 10.1186/s12903-020-01106-6

Assouline SL, Meyer C, Weber E, Chatelain B, Barrabe A, Sigaux N, et al. How
useful is intraoperative cone beam computed tomography in maxillofacial surgery?
An overview of the current literature. Int J Oral Maxillofac Surg. 2021;50(2):198—-204.
doi: 10.1016/j.ijom.2020.05.006.

Berkhout W. Het ALARA-principe. Achtergronden en toepassing in de praktijk. Ned
Tijdschr Tandheelkd. 2015;122(05):263—70. doi: 10.5177/ntvt.2015.5.14227.

Borges GJ, Ruiz LFN, Alencar AHG de, Porto OCL, Estrela C. Cone-Beam
Computed Tomography as a Diagnostic Method for Determination of Gingival
Thickness and Distance between Gingival Margin and Bone Crest. The Scientific
World Journal. 2015;2015(1). doi: 10.1155/2015/142108.

Carneiro ALE, Reis INR, Bitencourt FV, Salgado DMRA, Costa C, Spin-Neto R.
Accuracy of linear measurements for implant planning based on low-dose cone beam
CT protocols: a systematic review and meta-analysis. Dentomaxillofac Radiol.
2024;53(4):207-21. doi: 10.1093/dmfr/twae007.

Castro HS, Kehrwald R, Matheus RA, Gomes AF, Queiroz PM. Influence of Low-
Dose Protocols of CBCT on Dental Implant Planning. Int J Oral Maxillofac Implants.
2021 Mar-Apr;36(2):307-312. doi: 10.11607/jomi.8773.

Cetmili H, Tassoker M, Sener S. Comparison of cone-beam computed tomography
with bitewing radiography for detection of periodontal bone loss and assessment of
effects of different voxel resolutions: an in vitro study. Oral Radiol. 2019
May;35(2):177-183. doi: 10.1007/s11282-018-0336-x. Epub 2018 Jun 8.

Costa ALF, Barbosa BV, Perez-Gomes JP, Calle AJM, Santamaria MP, Lopes
SLPC. Influence of voxel size on the accuracy of linear measurements of the condyle
in images of cone beam computed tomography: A pilot study. J Clin Exp Dent.
2018;10(9):e876-82. d0i:10.4317/jced.54500.

Dantas LL. Qualidade da imagem em diferentes protocolos e aparelhos de
tomografia computadorizada de feixe cdnico na avaliagdo de estruturas periodontais.



59

Tese (Doutorado em Odontologia e Saude) — Faculdade de Odontologia.
Universidade Federal da Bahia, Salvador, 2020.

Dillenseger J-P, Gros C-I, Sayeh A, Rasamimanana J, Lawniczak F, Leminor J-M, et
al. Image quality evaluation of small FOV and large FOV CBCT devices for oral and
maxillofacial radiology. Dentomaxillofacial Radiology. 2017;46(1):20160285. doi:
10.1259/dmfr.20160285.

Du Bois AH, Kardachi B, Bartold PM. Is there a role for the use of volumetric cone
beam computed tomography in periodontics? Australian Dental Journal 2012; 57:(1
Suppl): 103-108 doi: 10.1111/j.1834-7819.2011.01659.x.

Eshraghi VT, Malloy KA, Tahmasbi M. Role of cone-beam computed tomography in
the management of periodontal disease. Dent J (Basel). 2019;7(2). doi:
10.3390/dj7020057.

Feragalli B, Rampado O, Abate C, Macri M, Festa F, Stromei F, et al. Cone beam
computed tomography for dental and maxillofacial imaging: technique improvement
and low-dose protocols. Radiologia Medica. 2017;122(8):581-8. doi:
10.1007/s11547-017-0758-2.

Garib DG, Raymundo Jr. R, Raymundo MV, Raymundo DV, Ferreira SN. Tomografia
computadorizada de feixe conico (Cone beam): entendendo este novo método de
diagndstico por imagem com promissora aplicabilidade na Ortodontia. Revista Dental
Press de Ortodontia e Ortopedia Facial. 2007 Apr;12(2):139-56.

Hassan B, Metska ME, Ozok AR, van der Stelt P, Wesselink PR. Detection of
Vertical Root Fractures in Endodontically Treated Teeth by a Cone Beam Computed
Tomography Scan. Journal of Endodontics, 2009. 35(5), 719-22.
https://doi.org/10.1016/j.joen.2009.01.022.

Icen M, Orhan K, Seker C, Geduk G, Cakmak Ozl F, Cengiz Mi. Comparison of
CBCT with different voxel sizes and intraoral scanner for detection of periodontal
defects: an in vitro study. Dentomaxillofac Radiol 2020; 49: 20190197.

Issrani R, Prabhu N, Sghaireen MG, Ganji KK, Algahtani AMA, ALJamaan TS, et al.
Cone-Beam Computed Tomography: A New Tool on the Horizon for Forensic
Dentistry. Int J Environ Res Public Health. 2022;19(9):5352. doi:
10.3390/ijerph19095352.

Jacobs R, Salmon B, Codari M, Hassan B, Bornstein MM. Cone beam computed
tomography in implant dentistry: Recommendations for clinical use. BMC Oral
Health. 2018;18(1). doi: 10.1186/s12903-018-0523-5.

Jaju PP, Jaju SP. Cone-beam computed tomography: Time to move from ALARA to
ALADA. Imaging Sci Dent. 2015 Dec;45(4):263-5. doi: 10.5624/isd.2015.45.4.263.


https://doi.org/10.1016/j.joen.2009.01.022

60

Kaasalainen T, Ekholm M, Siiskonen T, Kortesniemi M. Dental cone beam CT: An
updated review. Physica Medica. 2021;88:193-217. doi:
10.1016/j.ejmp.2021.07.007.

Kapila SD, Nervina JM. CBCT in orthodontics: assessment of treatment outcomes
and indications for its use. Dentomaxillofacial Radiology. 2015;44(1):20140282. doi:
10.1259/dmfr.20140282.

Kehrwald R, De Castro HS, Salmeron S, Matheus RA, Santaella GMH, Queiroz PM.
Influence of Voxel Size on CBCT Images for Dental Implants Planning. Eur J Dent.
2022;16(2):381-5. doi: 10.1055/s-0041-1736388.

Kim DM, Bassir SH. When Is Cone-Beam Computed Tomography Imaging
Appropriate for Diagnostic Inquiry in the Management of Inflammatory Periodontitis?
An American Academy of Periodontology Best Evidence Review. J Periodontol.
2017;88(10):978-98. doi: 10.1902/jop.2017.160505.

Klintstrom E, Smedby O, Klintstrém B, Brismar TB, Moreno R. Trabecular bone
histomorphometric measurements and contrast-to-noise ratio in CBCT.
Dentomaxillofac Radiol. 2014;43(8):20140196. doi: 10.1259/dmfr.20140196.

Kerbauy WD, Moraes LC, Lima FR, Médici-Filho E. An evaluation of alveolar bone
loss in patients referred to periodontist: a radiographic study. Rev. Odontol. UNESP
(Séo Paulo), v.29, n.12, p.55-70, 2000.

Kolsuz ME, Bagis N, Orhan K, Avsever H, Demiralp KO. Comparison of the influence
of FOV sizes and different voxel resolutions for the assessment of periodontal
defects. Dentomaxillofacial Radiology. 2015;44(7). doi:
doi.org/10.1259/dmfr.20150070.

Larato DC. Alveolar plate fenestrations and dehiscences of the human skull. Oral
Surg Oral Med Oral Pathol. 1970 Jun;29(6):816-9. doi: 10.1016/0030-
4220(70)90429-9.

Lascala C, Panella J, Marques M. Analysis of the accuracy of linear measurements
obtained by cone beam computed tomography (CBCT-NewTom). Dentomaxillofacial
Radiology. 2004;33(5):291-4. doi: 10.1259/dmfr/25500850.

Lhano NC, Ribeiro RA, Martins CC, Assis NMSP, Devito KL. Panoramic versus
CBCT used to reduce inferior alveolar nerve paresthesia after third molar extractions:
a systematic review and meta-analysis. Dentomaxillofacial Radiology.
2020;49(4):20190265. doi: 10.1259/dmfr.20190265.

Liedke GS, Silveira HED, Silveira HLD, Dutra V, Figueiredo JAP. Influence of voxel
size in the diagnostic ability of cone beam tomography to evaluate simulated external
root resorption. J Endod. 2009 Feb;35(2):233-5. doi: 10.1016/j.joen.2008.11.005.



61

Macédo PTS. Influéncia de diferentes protocolos de aquisi¢cdo da imagem de
tomografia computadorizada de feixe cbnico para visualizacdo das estruturas
periodontais e mensuracao do nivel ésseo: estudo in-vitro. Dissertacao (mestrado) —
Faculdade de Odontologia de Piracicaba. Universidade Estadual de Campinas,
2014.

Menezes CC, Janson G, Massaro CS, Cambiaghi L, Garib DG. Precision,
reproducibility, and accuracy of bone crest level measurements of CBCT cross
sections using different resolutions. Angle Orthod. 2016 Jul;86(4):535-42. doi:
10.2319/040115-214.1. Epub 2015 Oct 21.

Misch KA, Yi ES, Sarment DP. Accuracy of Cone Beam Computed Tomography for
Periodontal Defect Measurements. J Periodontol. 2006;77(7):1261-6. doi:
10.1902/jop.2006.050367.

Molen AD. Considerations in the use of cone-beam computed tomography for buccal
bone measurements. American Journal of Orthodontics and Dentofacial Orthopedics.
2010;137(4):S130-5. doi: 10.1016/j.ajodo.2010.01.015.

Mozzo P, Procacci C, Tacconi A, Tinazzi Martini P, Bergamo Andreis IA. A new
volumetric CT machine for dental imaging based on the cone-beam technique:
preliminary results. Eur Radiol. 1998;8(9):1558-64. doi: 10.1007/s003300050586.

Nasseh I, Al-Rawi W. Cone Beam Computed Tomography. Dent Clin North Am.
2018;62(3):361-91. doi: 10.1016/j.cden.2018.03.002.

Nikolic-Jakoba N, Spin-Neto R, Wenzel A. Cone-Beam Computed Tomography for
Detection of Intrabony and Furcation Defects: A Systematic Review Based on a
Hierarchical Model for Diagnostic Efficacy. J Periodontol. 2016;87(6):630—44. doi:
10.1902/jop.2016.150636.

Nomier AS, Gaweesh YSE, Taalab MR, Sadat SAE. Efficacy of low-dose cone beam
computed tomography and metal artifact reduction tool for assessment of peri-
implant bone defects: an in vitro study. BMC Oral Health. 2022 Dec 17;22(1):615.
doi: 10.1186/s12903-022-02663-8.

Patil AB, Patil N, Sinsh R, Razdan P, Singh S, Mathew RA, Banerjee S. Comparative
Assessment of Reliability and Accuracy of Cone-Beam Computed Tomography
(CBCT) Over Direct Surgical Measurement for Periodontal Bone Loss: A
Prospective, Cross-Sectional Study. Cureus 15(9): e44608. doi:
10.7759/cureus.44608.

Quereshy FA, Savell TA, Palomo JM. Applications of cone beam computed
tomography in the practice of oral and maxillofacial surgery. J Oral Maxillofac Surg.
2008 Apr;66(4):791-6.



62

Ramage A, Gutierrez BL, Fischer K, Sekula M, Santaella GM, Scarfe W, Brasil DM,
Oliveira-Santos C. Filtered back projection vs. iterative reconstruction for CBCT:
effects on image noise and processing time. Dentomaxillofacial Radiology. 2023;
52(8):20230109. doi: https://doi.org/10.1259/dmfr.20230109

Reis LO, Gaeta-Araujo H, Rosado LPL, Mouzinho-Machado S, Oliveira-Santos C,
Freitas DQ, Correr-Sobrinho L. Do cone-beam computed tomography low-dose
protocols affect the evaluation of the temporomandibular joint? J Oral Rehabil. 2023
Jan;50(1):1-11. doi: 10.1111/joor.13381.

Rosen E, Taschieri S, Del Fabbro M, Beitlitum I, Tsesis I. The Diagnostic Efficacy of
Cone-beam Computed Tomography in Endodontics: A Systematic Review and
Analysis by a Hierarchical Model of Efficacy. J Endod. 2015;41(7):1008-14. doi:
10.1016/j.joen.2015.02.021.

Salzedas LMP, Miguel IHS, Nuernberg MAA, Takeshita WM, Rezende MCRA,
Kajimoto NC. Cone-Beam Computed Tomography in Planning Surgical Correction of
Gum Smile after Orthodontic Treatment. Case Report. Arch Health Invest
(2023)12(11):2283-2290. doi: 10.21270/archi.v12i11.6292.

Sahrmann P, Kihl S, Dagassan-Berndt D, Bornstein MM, Zitzmann NU.
Radiographic assessment of the peri-implant site. Periodontol 2000. 2024, doi:
10.1111/prd.12577.

Scarfe W, Li Z, Aboelmaaty W, Scott S, Farman A. Maxillofacial cone beam
computed tomography: essence, elements and steps to interpretation. Aust Dent J.
2012;57(s1):46-60. doi: 10.1111/j.1834-7819.2011.01657 .x.

Takeshita W, Vessoni Iwaki L, Da Silva M, Tonin R. Evaluation of diagnostic
accuracy of conventional and digital periapical radiography, panoramic radiography,
and cone-beam computed tomography in the assessment of alveolar bone loss.
Contemp Clin Dent. 2014;5(3):318. doi: 10.4103/0976-237X.137930.

Torres MGG, Campos PSF, Segundo NPN, Navarro M, Crusoé-Rebello I. Accuracy
of linear measurements in cone beam computed tomography with different voxel
sizes. Implant Dent. 2012;21(2):150-5. doi: 10.1097/ID.0b013e31824bf93c.

Vasconcelos KF, Evangelista K, Rodrigues C, Estrela C, de Sousa T, Silva M.
Detection of periodontal bone loss using cone beam CT and intraoral radiography.
Dentomaxillofacial Radiology. 2012;41(1):64-9. doi: 10.1259/dmfr/13676777.

Xu'Y, Tong X, Stilla U. Voxel-based representation of 3D point clouds: Methods,
applications, and its potential use in the construction industry. Autom Constr.
2021;126:103675. doi: 10.1016/j.autcon.2021.103675.


https://doi.org/10.1259/dmfr.20230109

63

Yang J, Li X, Duan D, Bai L, Zhao L, Xu Y. Cone-beam computed tomography
performance in measuring periodontal bone loss. J Oral Sci. 2019;61(1):61-6. doi:
10.2334/josnusd.17-0332.



	40fb101a98926ec66104b58d0f405688f786e8b338908bc430b5f06e032c5a65.pdf
	2dc8846815eb8a16737d753324a91dacbe8bef0c84ff8374881636973527b3c2.pdf
	40fb101a98926ec66104b58d0f405688f786e8b338908bc430b5f06e032c5a65.pdf

