
  
UNIVERSIDADE FEDERAL DO PARANÁ 

 

 

 

 

 

 

 

VICTOR CORDEIRO DA SILVA 

 

 

 

 

 

 

 

 

 

AVALIAÇÃO POR FOTOGRAFIAS FEITAS COM SMARTPHONES DE CÁRIES E 
DA CONDIÇÃO GENGIVAL DE PACIENTES PORTADORES DE DISTÚRBIOS 

HEMORRÁGICOS E DA HEMOGLOBINA 

 

 

 

 

 

 

 

 

CURITIBA 

2021 



  
VICTOR CORDEIRO DA SILVA 

 

 

 

 

 

 

 

 

 

 

AVALIAÇÃO POR FOTOGRAFIAS FEITAS COM SMARTPHONES DE CÁRIES E 
DA CONDIÇÃO GENGIVAL DE PACIENTES PORTADORES DE DISTÚRBIOS 

HEMORRÁGICOS E DA HEMOGLOBINA 

 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

CURITIBA 

2021 

Dissertação apresentada ao Programa de Pós-
Graduação em Odontologia, Setor de Ciências 
da Saúde, Universidade Federal do Paraná, 
como requisito parcial à obtenção do título de 
Mestre em Odontologia.   
Orientador: Prof. Dr. Cassius Carvalho Torres-
      Pereira.  

Coorientador: Prof. Fabian Calixto Fraiz 



  
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 



  
 

 

 



  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

À Deus. 



  
AGRADECIMENTOS 

 
À minha família, Hugo Pai, Silvana, Huayra, Hugo Filho, Vivian, Auau e 

Feijão, meu porto seguro, que me apoia em todo desafio que surge em minha vida. 

À minha mãezinha, que me ensinou que desistir não é uma opção. 

À minha noiva, Ana Piazza, meu amor e futura esposa, por ser a minha maior 

motivação. Leo Piazza e Diguinho, por alegrarem a minha vida. 

Aos meus colegas e amigos da Universidade Federal do Paraná, da 

graduação ao mestrado, que tornaram todos estes anos de convivência mais felizes. 

Em especial à Carol Frusca e Leandro Tavares, exemplos de inteligência e 

humildade. 

Ao meu orientador, Cassius Torres, mais uma vez, meu ídolo, por todo o 

suporte, ensinamentos e em especial pela paciência. 

 À todos os excelentes professores do PPGO, em especial ao Fabian Fraiz e 

Zé Vitor, pelo carinho em me atender em cada solicitação de ajuda. 

 À disciplina de Estomatologia, e a todos os seus integrantes. Foi um prazer 

enorme me sentir parte desta equipe. 

 À Universidade Federal do Paraná e ao seu Programa de Pós Graduação em 

Odontologia, pela formação que me foi dada, de forma gratuita e excelente. 

 À Coordenação de Aperfeiçoamento de Pessoal de Nível Superior, pelo 

apoio indispensável na realização de tamanho trabalho. 

 Ao Centro de Hematologia e Hemoterapia do Paraná (HEMEPAR) e aos seus 

colaboradores, pela recepção e suporte à nossa equipe durante esta pesquisa. 



  
  

“Ensinar é um exercício de imortalidade. 
De alguma forma continuamos a viver 
naqueles cujos olhos aprenderam a ver o 
mundo pela magia da nossa palavra.  
O professor, assim, não morre jamais.” 

Rubem Alves 



  
RESUMO 

 
Este foi um estudo observacional transversal que avaliou a confiabilidade de 

fotografias obtidas com smartphones e comparou com a avaliação presencial da 

condição gengival e cárie dentária em uma amostra de conveniência de indivíduos 

com distúrbios hemorrágicos e de hemoglobina hereditários atendidos no centro de 

referência destas condições. Setenta e um participantes com idades entre 2 e 70 

anos foram examinados presencialmente em um ambiente odontológico para 

condição gengival (IGM - índice gengival modificado) e para cárie dentária (CPOD; 

ceo-d) e consequências clínicas de cárie não tratada (PUFA; pufa) por 4 avaliadores 

calibrados. Um examinador experiente avaliou remotamente as imagens obtidas por 

smartphones no exame presencial. Na avaliação remota, foi considerada a pior 

condição gengival observada (categorizada em ausente ou leve, moderada e 

severa). A correlação de Spearman (α = 0,05) foi usada para correlacionar essas 

categorias com os valores de IGM presencial e o coeficiente de correlação 

intraclasse (ICC) foi usado para o CPOD e ceo-d. O ICC foi de 0,945 para CPO-D 

e 0,802; 0,980; 0,825 para os componentes Cariado, Perdido e Restaurado, 

respectivamente. Para ceo-d, o ICC foi de 0,951 e para os componentes cariados, 

ausentes e restaurados, foi de 0,962; 1.000; 0,542, respectivamente. Para PUFA e 

pufa o ICC foi de 0,889 e 0,838, respectivamente. Para a condição gengival, houve 

correlação positiva moderada e significativa entre avaliação remota e presencial (r 

= 0,555, p <0,001). Fotos de smartphones podem ser uma ferramenta eficiente para 

esta população, ajudando a detectar a necessidade de tratamento odontológico e o 

seu nível de complexidade. 

 

Palavras-chaves: hemofilia; telemedicina; hemorragia; gengiva; rastreamento. 

 

  



  
ABSTRACT 

 
This was a cross-sectional observational study that evaluated the reliability of 

photographs obtained with smartphones and compared to face-to-face assessment 

of gingival condition and dental caries in a convenience sample of individuals with 

hereditary bleeding and hemoglobin disorders attended in a reference center. 

Seventy one participants aged between 2 and 70 years were face-to-face examined 

on a dental setting for gingival condition (MGI - modified gingival index),dental caries 

(DMFT; dmft) and clinical consequences of untreated caries (PUFA; pufa) by 4 

calibrated evaluators. An experienced researcher remotely evaluated the images 

obtained by smartphones on face-to-face examination. In the remote evaluation, the 

worst gingival condition observed (categorized as absent or mild, moderate and 

severe) was considered. Spearman's correlation (α = 0.05) was used to correlate 

these categories with face-to-face MGI values and the intraclass correlation 

coefficient (ICC) was used for DMFT and dmft. The ICC was 0.945 for DMFT and 

0.802; 0.980; 0.825 for the Decayed, Missing and Filled components, respectively. 

For dmft, the ICC was 0.951 and for the decayed, missing and restored components, 

it was 0.962; 1,000; 0.542, respectively. For PUFA and pufa the ICC was 0.889 and 

0.838, respectively. For the gingival condition, there was a moderate and significant 

positive correlation between remote and face-to-face assessment (r = 0.555, p 

<0.001). Smartphone photos can be an efficient tool by helping to detect dental 

treatment needs and its level of complexity. 

 

Key words: Hemophilia; telemedicine; hemorrhage; gingiva; triage.    
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1. INTRODUÇÃO 

 
 Os distúrbios hemorrágicos são caracterizados pela deficiência na produção 

de um fator da coagulação ou da função plaquetária. O distúrbio mais comum é a 

doença de Von Willebrand, onde existe um defeito na produção do fator de 

coagulação de mesmo nome (HAMPTON et. al, 1997). A hemofilia A e B consistem 

na deficiência da produção dos fatores VIII e IX, respectivamente e em diferentes 

graus (FISKE et. al, 2000). 

 A anemia falciforme é o distúrbio que afeta a estrutura da hemoglobina, 

enquanto a talassemia é aquele que interfere na sua expressão genética. Com 

formato alterado, a hemoglobina do paciente com a doença falciforme pode ser 

assintomático ou possuir alterações clínicas relevantes, inclusive odontológicas 

(WEATHERALL et. al. 2001). 

O tratamento odontológico de pacientes com distúrbios hemorrágicos e da 

hemoglobina é visto como um desafio para a maioria dos cirurgiões egeneralistas, 

principalmente dada à falta de experiência da maioria deles no manejo de tais 

pacientes (ZALIUNIENE, 2014). Em geral, estes pacientes precisam principalmente 

de ações preventivas, para evitar que sejam expostos à situações de intervenções 

cirúrgicas (GOMEZ-MORENO, 2005). 

A cárie dental e a gengivite/periodontite são as doenças bucais que mais 

acometem os portadores de coagulopatias e hemoglobinopatias hereditárias, da 

mesma maneira que no restante da população, entretanto, a higiene bucal destes 

pacientes tende a ser pior (KUMAR, 2018). A gravidade da condição gengival, a 

perda óssea alveolar e a extensão das cáries, por outro lado, quando comparadas 

entre grupos caso e controle, podem ter resultados diferentes, dependendo se o 

país avaliado oferece uma educação de saúde especial à população portadora de 

doenças, em relação à prevenção de intervenções odontológicas mais invasivas 

(ZALIUNIENE, 2014).  

A telemedicina foi primeiramente utilizada no intuito de prover atenção em 

saúde para grupos populacionais desassistidos, em regiões pouco atrativas para a 

prática privada de saúde (SFIKAS, 1997). Segundo este mesmo autor, os militares 

também foram pioneiros na adoção desta tecnologia, para que soldados deslocados 
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para regiões remotas pudessem receber atenção médica adequada. A telemedicina 

permitiria aos profissionais de saúde investigar e tratar pacientes através de 

recursos tais como a videoconferência e a troca de arquivos eletrônicos (LEÃO e 

PORTER, 1999). Embora a telemedicina já tenha sido utilizada e descrita desde a 

metade do século passado, alguns avanços recentes de comunicação tais como a 

compressão de vídeo, as linhas telefônicas de alta velocidade e outros avanços de 

equipamentos de diagnóstico tais como estetoscópios digitais e câmeras intra-orais, 

tornariam as consultas através da telemedicina tão confiáveis quanto aquelas 

conduzidas de maneira presencial (ROLLERT et al., 1999). 

Para Sfikas (1997) a prática da telemedicina poderia representar uma 

alternativa econômica, graças à possibilidade de se tratar pacientes, em suas 

próprias comunidades, evitando-se os custos de transportá-los até o serviço 

especializado mais próximo. A transmissão de arquivos digitais contendo 

informações do paciente economizaria tempo, transporte e dinheiro (LEÃO e 

PORTER, 1999).  

Hayakawaet al. (1996) afirmaram que a teleodontologia experimentaria uma 

rápida expansão de uso graças à evolução tecnológica e diminuição de custos dos 

equipamentos envolvidos. Os sistemas de transmissão de imagens estariam 

gradativamente mais rápidos e práticos. Os autores esclareceram, entretanto, que 

sistemas de arquivamento/transmissão de imagens e arquivos seriam mais comuns 

nos grandes hospitais, mas que a comunicação de dados entre estes hospitais e 

ambulatórios em regiões remotas ainda enfrentariam problemas de velocidade de 

conexão. 

Mais recentemente, em 2005, Mandall et al. investigaram as possibilidades 

de triagem de pacientes para tratamento ortodôntico. Desenvolveram um 

questionário sobre teleodontologia, respondido por 131 cirurgiões-dentistas 

generalistas, dos quais 75% acreditavam que haveria melhora na comunicação 

entre clínicos e especialistas e que os encaminhamentos também aumentariam. 

De acordo com Kopycka-Kedzierawski e Billings (2006) as imagens digitais 

têm um grande potencial de identificar condições orais para encaminhamento e 

tratamento. Podem também ser utilizadas para consultas entre especialistas e 

clínicos gerais. Os autores afirmam que apesar da telemedicina estar sendo 

utilizada por muitos anos, o uso da teleodontologia ainda é restrito. Os cirurgiões-
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dentistas utilizam câmeras intra-orais em seus consultórios particulares, 

principalmente para educação dos pacientes (motivação), mas a teleodontologia 

como meio de diagnóstico, consulta e referência ainda é subutilizada na prática 

odontológica diária. Nesta pesquisa foram avaliadas 123 crianças, com idade entre 

12 e 48 meses. Uma assistente de telessaúde previamente treinada registrava 

imagens digitais dos dentes dessas crianças, utilizando a câmera intra-oral, e 

enviava para o computador do centro de especialidades. O odontopediatra avaliava 

as imagens e promovia o encaminhamento e as recomendações de tratamento. Na 

sequência, a assistente era orientada a contatar os pais ou responsáveis pela 

criança auxiliando-os a obter o cuidado odontológico adequado. 

Outro estudo realizado por Kopycka-Kedzierawski et al. (2007) avaliou a 

qualidade do diagnóstico através de imagens de câmeras intra-orais e comparou os 

resultados das imagens com o método tradicional de exame. Para isso, um 

examinador calibrado observou 50 crianças entre 4 e 6 anos de idade e, após o 

exame clínico, uma assistente treinadaregistrou imagens dos dentes das crianças 

utilizando a câmera intra-oral. As identificações foram eliminadas e essas imagens 

foram randomizadas e transmitidas para um computador remotamente localizado. 

Decorridas duas semanas, as imagens foram avaliadas pelo mesmo examinador. 

Os autores concluiram que não houve diferenças estatísticas significantes entre o 

exame visual e o exame utilizando a câmera intra-oral, sugerindo que a 

teleodontologia constitui-se como alternativa viável ao exame presencial no 

diagnóstico de lesões de cárie. 

Em 2008, Nickenig et al. realizaram um estudo para avaliação pré-operatória 

na implantodontia em tempo real. Entre os anos de 2003 e 2005 foram discutidos 

85 casos de pacientes através de viodeoconferências, nas quais eram 

determinadas as indicações, as opções protéticas, o número de implantes 

requeridos e suas posições. O tempo médio de cada viodeoconferência era de 3,5 

minutos. Os resultados mostraram que a telemedicina permitiu avaliações pré-

operatórias confiáveis na implantodontia. 

Em 2009, Aziz e colaboradores realizaram um estudo em Telemedicina com 

uso de smartphones para cirurgias orais e maxilofaciais e concluíram que o uso de 

aparelhos celulares é muito eficiente e deveria ser considerado pelos médicos e 

cirurgiões dentistas, pois fornecem acesso rápido e fácil, e as imagens podem ser 
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enviadas sem a restrição da limitação de um computador. Pode além disso, permitir 

a melhora da eficiência nas consultas por especialidade. 

Torres-Pereira et al. (2009) publicaram resultados preliminares de um estudo 

de teleodontologia aplicado a um município com baixo índice de desenvolvimento 

humano (IDH) e ausência de serviços de média complexidade em odontologia. Os 

autores concluíram que havia uma taxa aceitável de acerto diagnóstico com uso de 

imagens de lesões bucais transmitidas por correio eletrônico sendo que em um 

único caso houve necessidade de encaminhamento do paciente para resolução do 

problema em um centro de referência. Ressaltaram ainda que o telediagnóstico de 

lesões bucais na modalidade assíncrona poderia ser um recurso eficaz na melhora 

dos fluxos de referência e contra-referência adotados no sistema público de saúde 

brasileiro. 

Em 2013, os mesmo autores mostraram resultados da aplicabilidade da 

teleodontologia no diagnóstico bucal, através da transmissão de imagens por e-

mail. A amostra do estudo incluiu 60 pacientes que procuraram serviços de 

estomatologia na Universidade Federal do Paraná". A história clínica e imagens de 

lesões orais foram gravados usando prontuários eletrônicos e uma câmera digital, 

respectivamente, e enviados por e-mail de dois consultores de diagnóstico oral. Os 

consultores, poderiam sugerir no 
máximo duas hipóteses clínicas para cada caso, que foram comparados  
com os resultados da biópsia, que serviam como padrão-ouro. Os resultados 

mostraram que em 80% dos casos, pelo menos, um consultor fornecida 
o diagnóstico correto.  O uso da tecnologia da informação pode aumentar a precisão 

de teleconsultas. E como esperado, a participação de dois consultores à distância 

aumentou a possibilidade de diagnóstico correto. 

Ainda em 2013, Weingast et al avaliaram a acurácia do diagnóstico feito por 

meio de câmeras de telefones celulares em teledermatologia. Um total de 263 

pessoas participaram do estudo, e além das fotos foi preenchido um questionário 

com as informações relevantes da doença. Pode se concluir que se aplicado com 

cuidado, os telefones móveis podem ser uma ferramenta poderosa no diagnóstico 

de doenças, assim como para melhora no estado de saúde geral. 

Ao observar a ausência de estudos relacionando a aplicabilidade da 

teleodontologia na população portadora de distúrbios hemorrágicos e da 
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hemoglobina, decidiu-se como objetivo deste estudo, avaliar as fotografias obtidas 

por smartphones como ferramentas diagnósticas. 
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2. OBJETIVOS 

 

2.1 Geral 

Avaliar a capacidade de diagnóstico à distância e assíncrono de cárie 

dentária, das consequências da cárie não tratada e da condição gengival de 

pacientes portadores de distúrbios hemorrágicos e da hemoglobina, 

atendidos no Centro de Hematologia e Hemoterapia do Paraná (HEMEPAR), 

com a utilização de ferramentas de tecnologia de comunicação amplamente 

acessíveis. 
  



15  
3. ARTIGO 

 
Title: Smartphone photography evaluation of caries and gingival condition of patients 

with bleeding and hemoglobin disorders 

 

Running title: Bleeding disorder patients’ evaluation through smartphone 

photography 

 

Authors:  

Victor Cordeiro da Silvaa 

Carolina Mendes Frusca do Montea 

Leandro Tavares da Silvaa 

Gabriela Silva Almeidaa 

Claudia Santos Lorenzatob 

José Vitor Nogara Borges de Menezesc 

Fabian Calixto Fraizc 

Cassius Carvalho Torres-Pereirac 

  

aDDS, MsC at Universidade Federal do Parana, Curitiba, PR, Brazil 

bDDS at Parana Centre of Hematology and Hemotherapy, Curitiba, PR, Brazil 

cDDS, PhD Associate Professor at the Department of Stomatology of the Federal 

University of Paraná, Curitiba, PR, Brazil 

  



16  
Corresponding author:  

Cassius Carvalho Torres-PereiraPhone: +55 41 3360-4050 

E-mail: cassius@ufpr.br 

Postal address: Av. Lothário Meissner 632 –80210-170, Curitiba, Parana, Brazil 

Affiliation: Universidade Federal do Paraná,  

 

There is no conflict of interest on this study. 

 

Key words: Hemophilia; telemedicine; hemorrhage; gingiva; triage.  



17  
3.1 Abstract 
 

Introduction: This was a cross-sectional observational study evaluated the 

reliability of photographs obtained with smartphones and compared to face-to-face 

assessment of gingival condition and dental caries in non-representative and 

convenience sample of individuals with hereditary bleeding and hemoglobin 

disorders attended in the reference center of these conditions. Methods: 71 

participants aged between 2 and 70 years was face-to-face clinically examined on a 

dental setting for gingival condition (MGI - modified gingival index) and for dental 

caries (DMFT; dmft) and clinical consequences of untreated caries (PUFA; pufa) by 

4 calibrated evaluators. An experienced researcher remotely evaluated images 

obtained by smartphones on face-to-face examination. In the remote evaluation, the 

worst gingival condition observed (categorized as absent or mild, moderate and 

severe) was considered. Spearman's correlation (α = 0.05) was used to correlate 

these categories with face-to-face MGI values and the intraclass correlation 

coefficient (ICC) was used for DMFT and dmft. Results: The ICC was 0.945 for 

DMFT and 0.802; 0.980; 0.825 for the Decayed, Missing and Filled components, 

respectively. For dmft, the ICC was 0.951 and for the decayed, missing and restored 

components, it was 0.962; 1,000; 0.542, respectively. For PUFA and pufa the ICC 

was 0.889 and 0.838, respectively. For the gingival condition, there was a moderate 

and significant positive correlation between remote and face-to-face assessment (r 

= 0.555, p <0.001). Conclusion: Smartphone photos can be an efficient tool to this 

group by helping detect dental treatment need and its level of complexity. 

 

3.2 Introduction 
 

 The hereditary bleeding or hemoglobin disorder patient has a low adherence 

to therapeutic programs, as well as other people affected by chronic diseases. 

Logistical and psychological problems are the main causes of such situation1. The 

dental treatment of this patients has been a challenge for most general dentists, 

mainly due to the common lack of experience in the management of this individuals 
2, which also contributes to the current dental treatment  rate. 
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In the other hand we have telemedicine, defined by the World Health 

Organization as a resource for both education and clinical practice 3, considered a 

very useful tool in clinical care, providing the approximation of general practitioners 

and patients with the specialist. 4Although it has been embraced by dentistry more 

recently, some groups like rural and poor communities can benefit most of the 

remote access to dental specialists. 5. Studies have reported examples of distant 

support in clinical second opinions, full consultations, educational activities, patient 

screening and emergency care 5–8. 

Bleeding and hemoglobin disorders patients can take advantages of 

teledentistry applications, since this population can suffer from few, crowded and 

distant specialized centers avoiding unnecessary travels and enabling quick actions 

when necessary. 

 The purpose of this study is to evaluate the asynchronous distant diagnosis 

of caries and gingival condition, using intraoral smartphone digital photography, in a 

non-representative sample of individuals with bleeding and hemoglobin disorders. 

We hypothesized this low-cost method can be a valuable tool for improving referral 

and establish priorities for dental healthcare for this population.  

 

3.3 Material and methods  
This study was carried out after approval by the Research Ethics Committee 

from the Health Sciences Center of the Federal University of Parana, Curitiba, 

Parana, Brazil (CAAE: 13387519.3.0000.0102) and from the Hospital do 

Trabalhador, Curitiba, Parana, Brazil (CAAE: 13387519.3.3001.5225). 

Participants were patients from the Hematology and Hemotherapy Center of 

Parana, who sought care at the institution's dentistry outpatient ambulatory or 

waiting for medical consultation at HEMEPAR and agreed to participate in the 

research by signing the free and informed consent form or the term of free and 

informed assent. 

Four face-to-face and one remote examiner participated in this research and 

all were previously calibrated for all utilized indexes, with a kappa index greater than 
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0.8 (almost perfect), both intra as for inter-examiner, according to the classification 

proposed by Landis and Koch 9. The indexes were DMFT (Decayed, Missed and 

Filled Teeth)10, PUFA (Pulpal Involvement, Ulceration, Fistula or Abscess)11 for 

permanent and primary teeth. These indexes are the most utilized in studies to 

evaluate dental caries experience and the presence of the consequences of 

untreated dental caries. MGI (Modified Gingival Index)12 was the chosen index to 

evaluate the face-to-face clinical condition and has a separate calibration session 

with specific cases. MGI is a modification of the Gingival Index which was developed 

to increase sensitivity and eliminate the "bleeding on pressure" component of the GI, 

providing a completely noninvasive scoring procedure12. 

The data was collected from August 2019 to March 2020.  The interval 

between August 2019 to September 2019 was used for a pilot study, where cases 

were not counted in the final sample. This period served to adequate some details 

such as defining the sequence of the indexes in the clinical exam and choosing the 

best angles and proximity of the smartphone during the photos. 

 On the main study, the first step of the participant attendance was the filling 

of a form containing basic questions of participants age, sex and, color and important 

information of the medical history, accessed on its electronic medical record. The 

clinical evaluation began with the MGI, in order to prevent that any bleeding caused 

by the exam interfered in the registration of subsequent indexes. Then, the 

participant had the surface of its teeth dried with gauze to enable the registration of 

DMFT or dmft and PUFA or pufa indexes.  

A Galaxy S8 (Samsung Electronics Corporation, Seoul, South Korea) 

smartphone was used to take clinical photographs, set with the maximum available 

resolution (12 megapixels) and with the High Dynamic Range (HDR) mode enabled. 

Images were taken with the built-in smartphone flash turned on and also off at a 

distance of approximately 15 cm from the patient's face with the 2x camera optical 

zoom. Each patient registry was composed by images of the teeth in occlusion, 

occlusal view of the upper and lower arches, seeking the best framing and 

centralization. The only device used to take the pictures was the adult or pediatric 

lip retractor. No intraoral photography or clinical mirrors were used to occlusal or 

lateral pictures. Only one person was responsible for making the photos, and the 

adopted protocol was manteined after the pilot study conclusions. 
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Patient age, sex, bleeding disorder, other comorbidities and main complaint 

information were organized in a password protected internet cloud-based 

spreadsheet (Google Spreadsheets) and reunited with the clinical images loaded 

into a secure password protected internet cloud folder (Google Drive).  The names 

of the participants were replaced by codes in order to protect their identities. A 24 

years’ experience calibrated examiner who did not have previous contact with the 

participants, was asked to access the archives and perform the remote assessment. 

The spreadsheet received by this examiner contained blank cells to be filled similarly 

to the clinical form used in the in person clinical examination. The evaluation of the 

remote gingival condition was simplified, in relation to the clinical examination, as it 

was not possible to adequately visualize all the sites necessary to obtain a remote 

MGI. Thus, the remote examiner suggested only one gingival inflammation level for 

each patient (normal, mild, moderate or severe inflammation), according to the 

general gingival condition. 

The remote examiner was instructed to answer with his opinion about each 

case, assessing its difficulty and the quality of the photos and opining about the level 

of complexity the patient should be reffered. All information and photos were 

examined in the same computer and screen, in groups of 10 cases at a time. 

All data were tabulated and organized directly in the IBM SPSS Statistics 

software version 25 (IBM Corp. Released 2017. IBM SPSS Statistics for Windows, 

Version 25.0. Armonk, NY: IBM Corp.). 

 Spearman's Correlation (α = 0.05) and the Intraclass Correlation Coefficient 

(ICC) were used to assess the correlation between the clinical and the remote exam. 

The comparison of the gingival condition was made after the values of the 

MGI obtained clinically were classified as absent, mild, moderate and severe, 

gingival inflammation, according to Carranza in 2007 13. To enable the analysis of 

correlation between the face-to-face and remote exams, the values proposed by the 

remote examiner were dichotomized as "absent and mild" and "moderate and 

severe". 
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3.4 Results 
 

 One hundred and five participants were assessed during the data collection 

period. From this total, 31 were excluded after being unable to complete the study 

photograph set or clinical examination. Most of these situations occurred with small 

children who did not allow the photography session or people who alleged short time 

due to other commitments. Three cases were excluded because of impossible dental 

crown visualization by food debris (n = 2) or orthodontic devices (n= 1). Seventy-one 

participants composed the final sample, 49 (69%) were male and 22 (31%) female. 

The median age was 17 years (SD = 18.5), in which the youngest participant with 2 

years old and the oldest 70. The most common bleeding disorder was hemophilia A 

(35.7%, n = 25), followed by sickle cell anemia (27.1%, n = 19) and hemophilia B 

(12.8%, n = 9). The frequency of all present bleeding and hemoglobin disorders is 

described in Table 1 and the number of patients affected by each dental condition 

or consequence of untreated caries, in Table 2. Figures 1, 2 and 3 are examples of 

different levels of treatment priority.  

 Table 3 displays the correlation between face-to-face and remote evaluations 

of DMFT and PUFA indexes, highlighting  the results of total DMFT (ICC = 0.945), 

dmft (ICC = 0.951), “decayed” and “missing” component of the dmft (ICC = 0.962 

and 1, respectively). 

 Every time there was no clinical inflammation (IGM = 0), the remote examiner 

classified the condition as “absent” or “mild” inflammation and all the times the 

inflammation was considered “severe” (IGM < 2.1), by the face-to-face examiner, the 

remote classified the condition as “moderate or “severe”, as shown in table 4.  

In the present study, 69% of the cases evaluated by the remote examiner 

were classified as “medium”, in terms of difficulty (Table 5) and 70.4% of the pictures 

were considered “regular” (Table 6), representing the the majority of the cases. 

 In 73.2% of the cases (N = 52), the remote examiner opinion was that the 

case could have been kept in primary care and the other 26.8% (N = 19) should 

been referred to secondary care, due to their complexity. 
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3.5 Discussion 
 

This study evaluates  an assincronous  smartphone based  teledentistry 

model as a tool of screening dental and gingival diseases in a sample of bleeding 

and hemoglobim disorders patients, showing an excelent correlation between 

remote and presential evaluation, specially in some specific components and 

indexes. As far as we know this is the first effort to study teledentistry in this particular 

group. The capacity of detecting situations which demands urgent interventions can 

be considered a great found, once quick actions, when talking about bleeding issues, 

are capable to prevent bigger complications. 

One of the concerns of this research was to conciliate quality clinical pictures 

used on the distant evaluations, which could be promptly obtained by professional 

cameras and mobile communication gadgets14, and remote accessibility, 

considering the feasibility of an immediate professional distant dental and gingival 

clinical screening. The simplicity of the equipment and the utilized protocol certanly 

explains the quality of the images obtained In this study and its assessment by the 

remote examiner. There is a scope for developing a photography protocol, which 

can help minimizing this limmitations without necessarily making the tools more 

expensive. Sharing images and data from clinical cases among healthcare 

professionals is an increasingly common practice. The text and images message 

sharing through applications such as Instant Message Softwares are popular tools 

to create chat groups to share texts, pictures and files and frequently serves as 

formal and informal telehealth service 15,16. Medical appointments are part of the 

chronically ill patient life and waiting times for clinical and laboratory examinations, 

long trips to visit specialists are part of their difficult routine 17. Stablishing exactly 

what are the limits of reliability of these tools is important so the users have a clear 

understanding of what can be transported to the digital without or with the minimum 

constraints and what should be restricted to the traditional face to face consultation. 

There is a clear relation between the picture quality and the case difficulty, 

according to the remote examiner evaluations. This information shows that better 

pictures makes the assessment easier, as well as the opposite makes it difficult. In 

the distant diagnosis of dental caries, using a professional camera, circular flash, lip 

retractor and an orthodontic protocol in the photographic registry, makes possible to 
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obtain reliable results in relation to the same examination performed in person 18,19. 

For soft tissue oral lesions, the camera present in widely accessible smartphones 

proved to be sufficient to offer images from which almost perfect levels of agreement 

were obtained in relation to the diagnostic gold standard 20. The difficulty of focusing 

multiple areas on the smartphone cameras and the presence of saliva, blood and 

debris on the teeth surfaces are difficulties on the basic oral photography protocol 

that usually causes the low quality of the images taken by mobile phone cameras 
14,22. The absence of essential information for understanding the case can also 

negatively influence the result of a remote assessment of oral lesions 21. 

 Other initiatives where the MGI was used to evaluate gingival condition 

through smartphones pictures also considered this index as the better choice due to 

its reliability in the visual diagnosis of gingivitis.16 MGI makes it possible to evaluate 

gingival health through clinical pictures, once it does not need direct contact with the 

patient. The capacity of providing a distant gingival professional evaluation is 

very important, since it is sensible in the population of people with bleeding or 

hemoglobin disorder because of the possible confusing between the origin of an 

eventual gingival bleeding, which normally is not related to the main disorder, but to 

a present gingival or periodontal inflammation. 

The most severe situations where the patient would need an invasive 

intervention, either using anesthesia for an endodontic treatment or tooth extraction, 

for example, can be especially dangerous to this population. The successful 

detection of conditions like untreated caries and its consequences, by a remote 

specialist could help the primary attention professional deciding when to refer the 

patient or even on its management during a procedure. The extra time provided by 

the asynchronous evaluation is also an important advantage to severe cases 23. 

 

3.6 Conclusion 
 

Smartphone photos can be important tools to reduce physical encounters and 

its current risks. The capacity of providing good enough information by distance to 

define which level of care complexity and which kind of treatment a patient could 
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need transforms the teleconsultation in an essential ally to hemoglobin and bleeding 

disorder patients, once the most common way to make these decisions, still are face-

to-face attendance. 

Many factors can interfere in more a delicate assessment, but smartphones 

photos done with minimal equipment and a simple protocol can efficiently detect the 

presence or absence of dental treatment need or referral. 

 

3.7 Acknowledgments and contributions 
 

 Special thanks to HEMEPAR staff and to Coordination for the Improvement 

of Higher Education Personnel (CAPES), for the study financing.  

- Research development and performing: all authors 

- Data analysis and paper writing: Victor Cordeiro da Silva, Carvalho Torres-

Pereira, Fabian Calixto Fraiz, Cassius and Jose Vitor Nogara Borges de 

Menezes. 

  



25  
3.8 References 
 

1.  Boccalandro EA, Dallari G, Mannucci PM. Telemedicine and telerehabilitation: 

Current and forthcoming applications in haemophilia. Blood Transfus. 

2019;17(5):385-390. doi:10.2450/2019.0218-18 

2.  Zaliuniene R, Aleksejuniene J, Peciuliene V, Brukiene V. Dental health and 

disease in patients with haemophilia - a case-control study. Haemophilia. 

2014;20(3):194-198. doi:10.1111/hae.12325 

3.  World Health Organization. Analysis of third global survey on eHealth based 

on the reported data by countries. Published 2016. Accessed October 25, 

2020. https://www.who.int/gho/goe/telehealth/en/ 

4.  del Río-Lanza AB, Suárez-Vázquez A, Suárez-Álvarez L, Iglesias-Argüelles 

V. Mobile health services in haemophilia: opportunities and risks. 

Haemophilia. 2017;23(4):e378-e380. doi:10.1111/hae.13265 

5.  Kopycka-Kedzierawski DT, McLaren SW, Billings RJ. Advancement of 

teledentistry at the university of rochester’s eastman institute for oral health. 

Health Aff. 2018;37(12):1960-1966. doi:10.1377/hlthaff.2018.05102 

6.  Kopycka-Kedzierawski DT, Billings RJ. Prevalence of dental caries and dental 

care utilisation in preschool urban children enrolled in a comparative-

effectiveness study. Eur Arch Paediatr Dent. 2011;12(3):133-138. 

7.  Roxo-Gonçalves M, Strey JR, Bavaresco CS, et al. Teledentistry: A Tool to 

Promote Continuing Education Actions on Oral Medicine for Primary 

Healthcare Professionals. Telemed e-Health. 2017;23(4):327-333. 

doi:10.1089/tmj.2016.0101 

8.  Haddad AE, Skelton-Macedo MC, Abdala V, et al. Formative second opinion: 

Qualifying health professionals for the unified health system through the 

Brazilian telehealth program. Telemed e-Health. 2015;21(2):138-142. 

doi:10.1089/tmj.2014.0001 

9.  Landis JR, Koch GG. Landis amd Koch1977_agreement of categorical data. 

Biometrics. 1977;33(1):159-174. 



26  
10.  World Health Organization. Oral Health Surveys: Basic Methods. 5th ed.; 

2013. https://books.google.com.br/books?hl=pt-

BR&lr=&id=8rEXDAAAQBAJ&oi=fnd&pg=PP1&ots=fDGET0wF3r&sig=mmE

O0hSkVaDMDwk7oKmWceA4dlQ&redir_esc=y#v=onepage&q&f=false 

11.  Monse B, Heinrich-Weltzien R, Benzian H, Holmgren C, Van Palenstein 

Helderman W. PUFA - An index of clinical consequences of untreated dental 

caries. Community Dent Oral Epidemiol. 2010;38(1):77-82. 

doi:10.1111/j.1600-0528.2009.00514.x 

12.  Lobene RR, Mankodi SM, Ciancio SG, Lamm RA, Charles CH, Ross NM. 

Correlations Among Gingival Indices: J Periodontol. 1989;60(3):159-162. 

doi:10.1902/jop.1989.60.3.159 

13.  Carranza, F. A.; Newman M. TK. Periodontia Clínica. 10th ed. Elsevier Inc; 

2007. 

14.  Estai M, Kanagasingam Y, Huang B, et al. Comparison of a Smartphone-

Based Photographic Method with Face-to-Face Caries Assessment: A Mobile 

Teledentistry Model. Telemed e-Health. 2017;23(5):435-440. 

doi:10.1089/tmj.2016.0122 

15.  Mars M, Escott R. WhatsApp in clinical practice: A literature review. Stud 

Health Technol Inform. 2016;231:82-90. doi:10.3233/978-1-61499-712-2-82 

16.  Tobias G, Spanier AB. Developing a mobile app (iGAM) to promote gingival 

health by professional monitoring of dental selfies: User-centered design 

approach. JMIR mHealth uHealth. 2020;8(8):1-20. doi:10.2196/19433 

17.  Kulkarni R. Use of telehealth in the delivery of comprehensive care for patients 

with haemophilia and other inherited bleeding disorders. Haemophilia. 

2018;24(1):33-42. doi:10.1111/hae.13364 

18.  Estai M, Winters J, Kanagasingam Y, et al. Validity and reliability of remote 

dental screening by different oral health professionals using a store-and-

forward telehealth model. Br Dent J. 2016;221(7):411-414. 

doi:10.1038/sj.bdj.2016.733 

19.  Morosini IDAC, de Oliveira DC, Ferreira FDM, Fraiz FC, Torres-Pereira CC. 



27  
Performance of distant diagnosis of dental caries by teledentistry in juvenile 

offenders. Telemed J E Health. 2014;20(6):584-589. 

doi:10.1089/tmj.2013.0202 

20.  Torres-pereira C, Possebon RS, Bortoluzzi MC, Lea JC, Giovanini F, Piazetta 

CM. Email for distance diagnosis of oral diseases: a preliminary study of 

teledentistry. J Telemed Telecare. 2008;14:435-438. 

doi:10.1258/jtt.2008.080510 

21.  Aslam A, Hamburger J. Does the use of photography help to prioritise patients 

when referring to the oral medicine department? Br Dent J. 2010;208(8):1-7. 

doi:10.1038/sj.bdj.2010.396 

22.  Park JS, Kruger E, Nicholls W, Estai M, Winters J, Tennant M. Comparing the 

outcomes of gold-standard dental examinations with photographic screening 

by mid-level dental providers. Clin Oral Investig. 2019;23(5):2383-2387. 

doi:10.1007/s00784-018-2700-y 

23.  Moncada G, Silva F, Angel P, et al. Evaluation of dental restorations: A 

comparative study between clinical and digital photographic assessments. 

Oper Dent. 2014;39(2):45-56. doi:10.2341/12-339-C 

 

 

  



28  
4 Tables and figures  
TABLE 1. Frequency of participants' bleeding or hemoglobin disorder.  
Disorder N Percentage 

Moderate Hemophilia A 23 32.4 

Sickle Cell Anemia 19 26.8 

Von Willebrand Disease 5 7.0 

Severe Hemophilia B 5 7.0 

Thalassemia 4 5.6 

Moderate Hemophilia B 4 5.6 

Mild Hemophilia A 2 2.8 

Deficiency of Factor VII 2 2.8 

Platelet Qualitative Defect  1 1.4 

Glanzmann's Thrombasthenia 1 1.4 

Bernard-Soulier Syndrome 1 1.4 

Unspecified coagulation defect 1 1.4 

Hemolytic Anemia 1 1.4 

Spherocytosis 1 1.4 

Anemia due to glucose-6-phosphate 

dehydrogenase deficiency 
1 1.4 

Total 71 100.0 
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TABLE 2. Number of patients affected by each component of DMFT and PUFA 
indexes.  
Condition N 

Decayed 12 

Missing 6 

Filled 6 

Decayed (primary teeth) 6 

Extracted (primary teeth) 1 

Filled (primary teeth) 3 

Pulp exposure 12 

Ulceration 2 

Fistula 0 

Abscess 1 

Pulp exposure (primary teeth) 7 

Ulceration (primary teeth) 1 

Fistula (primary teeth) 0 

Abscess (primary teeth) 0 
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TABLE 3. Intraclass Correlation Index (ICC) between face-to-face and remote 
examination of DMFT and PUFA indexes.  
Index ICC 

Face-to-face 
Mean SD 

Remote 
Mean SD 

DMFT 0.945 8.77 9.34 7.98 8.57 

Decayed 0.802 3.11 4.34 3.79 4.16 

Missing 0.98 2.26 5.27 2.37 5.36 

Filled 0.825 3.52 5.12 1.92 3.33 

dmft 

(primary teeth) 
0.951 3.86 4.66 4.29 4.41 

Decayed 

(primary teeth) 
0.962 2.61 3.42 3.33 3.89 

Extracted 

(primary teeth) 
1 0.04 0,19 0.04 0,19 

Filled (primary 

teeth) 
0.542 1.21 2.18 0.89 1.80 

PUFA 0.889 0.83 1.77 0.47 1.14 

pufa 

(primary teeth) 
0.838 0.46 0.92 0.30 0.91 
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Table 4. Gingival inflammation agreement between face-to-face MGI results and 
the remote examiner classification.  
  

Dichotomized remote examiner 
classification 
  

  Normal or mild Moderate or severe 
Clinical gingival 
inflammation 
classification according 
to IGM values (Carranza, 
2007) Normal 100.0% 0.0% 

  Mild 69.2% 30.8% 

  Moderate 35.3% 64.7% 

  Severe 0.0% 100.0% 
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TABLE 5. Difficulty of smartphone clinical pictures evaluation of dental and 
periodontal condition according to the remote examiner.  
Difficulty N Percentage 

Very easy 3 4.2 

Easy 12 16.9 

Medium 49 69.0 

Difficult 5 7.0 

Very difficult 2 2.8 

Total 71 100.0 
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TABLE 6. Smartphone clinical images quality assessment according to the remote 
examiner. 

 

Assessment N Percentage 

Good 9 12.7 

Regular 50 70.4 

Low  8 11.3 

Very low 4 5.6 

Total 71 100.0 
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FIGURE 1 – Non-urgent dental treatment need cases.  
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FIGURE 2 – High priority dental treatment need cases.  
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FIGURE 3 – Elective dental treatment need cases.  
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4. Conclusão 

 
Fotos de smartphones podem ser ferramentas importantes para otimizar e 

até reduzir encontros clínicos presenciais, suas despesas e os seus riscos atuais. 

A capacidade de fornecer informações boas o suficiente para definir qual nível de 

complexidade e que tipo de tratamento um paciente poderia necessitar faz da 

teleconsulta um potencial aliado para pacientes com distúrbios hemorrágicos e da 

hemoglobina, uma vez que a forma mais comum de tomar essas decisões, ainda é 

o atendimento presencial. 

Muitos fatores podem interferir em uma avaliação clínica mais detalhada, 

mas fotos feitas com smartphones, equipamentos mínimos e um protocolo simples 

podem detectar com eficiência a presença ou ausência de necessidade de 

tratamento odontológico ou de um encaminhamento.  
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6. APÊNDICES 

 
APÊNDICE 1 – Ficha clínica utilizada na coleta de dados no HEMEPAR 
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6.1 – Ficha clínica utilizada na coleta de dados no HEMEPAR  
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6.2 - Termo de Consentimento Livre e Esclarecido 
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6.3 - Termo de Consentimento Livre e Esclarecido - Pais e/ou responsável 
legal  
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6.4 - Termo de Assentimento Livre e Esclarecido  
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6.5 - Parecer Consubstanciado do CEP do Setor de Ciências da Saúde da 
UFPR  
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6.6 - Parecer Consubstanciado do CEP do Hospital do Trabalhador/SES/PR  
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6.7- Normas para estruturação da dissertação no formato alternativo 
 

 



62  
 



63  
 


