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RESUMO 
 
 
O câncer oral é um problema de saúde pública global e a taxa de sobrevivência para 
pacientes com câncer de língua tem permanecido relativamente inalterada e 
insatisfatória, alcançando somente cerca de 50% após cinco anos de 
acompanhamento. A cirurgia associada ou não à radioterapia permanece como a 
abordagem terapêutica predominante, com o estadiamento clínico sendo um 
parâmetro essencial para a estratificação de risco de óbito para os pacientes 
acometidos. No entanto, a avaliação precisa de características clínicas e 
microscópicas com potencial de determinação prognóstica é desafiadora, e as 
técnicas de imagem, como a ultrassonografia, tem sido propostas como importantes 
auxiliares, apesar de sua eficácia na análise de diferentes características da neoplasia 
permanecer um campo de amplo debate na literatura. Assim, esta revisão de escopo 
teve como objetivo avaliar a eficiência e aplicabilidade da ultrassonografia no manejo 
clínico do câncer de língua. Utilizou-se uma estratégia de busca aplicada a diferentes 
bases de dados eletrônicas, como Scopus, Web of Science e Pubmed/MEDLINE, 
além do Google Scholar como base de literatura cinzenta. Os critérios de inclusão e 
exclusão foram construídos e aplicados para selecionar os estudos mais relevantes 
para o objetivo do estudo. Ao término do processo de seleção de artigos, um total de 
47 estudos foi incluído na presente revisão e investigou-se o uso da ultrassonografia 
em diferentes momentos clínicos de manejo do câncer de língua, incluindo pré-, trans- 
e pós-operatório. Os resultados demonstraram que a ultrassonografia foi utilizada e 
se mostrou confiável para avaliar a espessura e a extensão de profundidade 
microscópica do tumor, para a identificação de metástases linfonodais, para 
determinar o status das margens cirúrgicas tumorais e para monitorar o tratamento no 
contexto pós-operatório. Além disso, a técnica Doppler de ultrassom proporcionou 
informações valiosas sobre o fluxo sanguíneo na artéria lingual profunda, auxiliando 
na identificação de áreas com maior neovascularização. Portanto, este estudo 
ressaltou a importância da ultrassonografia no manejo clínico do câncer de língua, 
fornecendo dados confiáveis sobre importantes parametros prognósticos, sendo uma 
ferramenta útil que pode melhorar o índice de sobrevida dos pacientes. 
 
 
Palavras-chave: ultrassonografia; câncer de língua; ultrassom; metástase; 
profundidade de invasão. 
  



ABSTRACT 
 
 
Application of ultrasound in the diagnosis and treatment of tongue cancer. 
 
Oral cancer is a global public health problem and the survival rate for patients with 
tongue cancer has remained relatively unchanged and unsatisfactory, reaching only 
about 50% after five years of follow-up. Surgery with or without radiotherapy remains 
the predominant therapeutic approach, with clinical staging being an essential 
parameter for stratifying the risk of death for affected patients. However, the accurate 
assessment of clinical and microscopic features with potential for prognostic 
determination is challenging, and imaging techniques, such as ultrasonography, have 
been proposed as important aids, although their effectiveness in the analysis of 
different characteristics of the neoplasm remains a field of wide debate in the literature. 
Thus, this scope review aimed to evaluate the efficiency and applicability of ultrasound 
in the clinical management of tongue cancer. A search strategy was applied to different 
electronic databases, such as Scopus, Web of Science and Pubmed/MEDLINE, in 
addition to Google Scholar as a gray literature base. Inclusion and exclusion criteria 
were constructed and applied to select the most relevant studies for the purpose of the 
study. At the end of the article selection process, a total of 47 studies were included in 
this review and investigated the use of ultrasound in different clinical moments of 
tongue cancer management, including pre-, trans- and postoperative. The results 
demonstrated that ultrasonography was used and proved to be reliable for assessing 
the thickness and microscopic depth of the tumor, for identifying lymph node 
metastases, for determining the status of tumor surgical margins, and for monitoring 
treatment in the postoperative context. In addition, the Doppler ultrasound technique 
provided valuable information about blood flow in the deep lingual artery, helping to 
identify areas with increased neovascularization. Therefore, this study highlighted the 
importance of ultrasound in the clinical management of tongue cancer, providing 
reliable data on important prognostic parameters, being a useful tool that can improve 
the survival rate of patients. 
 
 
Keywords: ultrasound; tongue cancer; ultrasonography; metastasis; depth of invasion. 
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1 CONSIDERAÇÕES INICIAIS 

 

O câncer de boca assume um papel de destaque como problema de saúde 

pública em várias partes do mundo. A Agência Internacional de Pesquisa sobre o 

Câncer projetou para o ano de 2020 a ocorrência de aproximadamente 377.713 novos 

casos globalmente, com uma perspectiva de aproximadamente 177.757 óbitos, 

demostrando que esta neoplasia não apenas possui uma alta incidência, mas também 

uma alta taxa de mortalidade (CURADO et al., 2016; SUNG et al., 2021). A língua 

representa o sítio anatômico mais afetado na cavidade oral, em especial a borda 

lateral e o ventre lingual, sendo o carcinoma de células escamosas o subtipo 

histopatológico mais comumente diagnosticado, representando aproximadamente 

95% de todos os casos. Devido a forte relação etiopatogênica entre o carcinoma de 

células escamosas e hábitos sócio-culturais como a utilização de tabaco em suas 

várias formas de apresentação, é possível observar que indivíduos de algumas 

regiões do mundo são especialmente acometidos por esta neoplasia maligna, com 

destaque para os países do sudeste asiático que inclui Índia, Paquistão e Sri-Lanka, 

por exemplo. Na America Latina o Brasil corresponde ao país com maiores incidências 

das doenças (CURADO et al., 2016; FITZMAURICE et al., 2013; SIEGEL et al., 2020; 

TORRE et al., 2012). 

Apesar dos avanços no entendimento das bases biológicas da doença e do 

desenvolvimento de novas tecnologias diagnósticas e terapêuticas, as taxas de 

sobrevivência dos pacientes afetados pelo câncer de língua não apresentou melhorias 

substanciais ao longo dos últimos anos, permanecendo em torno de 50% após cinco 

anos de acompanhamento. Além da ausência de abordagens quimioterapêuticas 

eficientes para o controle da doença, o fato de um grande número de casos ser 

diagnosticado em estágios clínicos avançados compromete significativamente os 

índices de sucesso terapêutico e diferentes fatores inerentes a própria doença, mas 

também ao serviço publico de saúde parecem contribuir para que este atraso no 

diagnóstico da doença seja tão significativo e impactante. Consequentemente, a 

abordagem terapêutica padrão-ouro para o câncer de língua permanece sendo a 

cirurgia, seguida ou não do uso de radioterapia adjuvante, o que representa um 

manejo clínico altamente debilitante para os pacientes (BRAY et al., 2018; 

CHRISTOPHERSON et al., 2017; DZIOBA et al., 2009; MINAMIYAMA et al., 2017). 

  



8 

 

Uma das formas de melhorar o tratamento dos pacientes é por meio da 

identificação de fatores que possuam potencial de determinação prognóstica e que 

sejam capazes de estratificar os pacientes de acordo com o risco de óbito ou de 

recidivas. Apesar da inúmeras pesquisas moleculares que buscam identificar 

biomarcadores que possuam este potencial, o estadiamento clínico da doença que 

considera o tamanho da lesão, a presença de metástases cervicais e de disseminação 

a distância, continua a ser o fator de maior importância na determinação do 

prognóstico dos pacientes, e portanto deve ser eficientemente avaliado em cada caso 

(KANEOYA  et al., 2009; SHAH; GIL, 2009). 

Portanto, ainda que indicadores clínicos, como a presença de margens 

cirúrgicas comprometidas e a ocorrência de metástases linfonodais sejam 

reconhecidos como fatores que diminuem o risco de sobrevivência dos pacientes, 

consideráveis esforços têm sido dedicados ao aperfeiçoamento da análise desses 

critérios. Um exemplo da importância destes parâmetros é a recente publicação da 

última edição do American Joint Committee on Cancer (AJCC) que ressalta a 

importância da análise da profundidade de invasão tumoral como uma característica 

microscópica de grande importância prognóstica. Contudo, a avaliação desta e de 

outras características clínicas e microscópicas, seja de maneira pré-operatória, 

transcirúrgica ou pós-operatória, muitas vezes se mostra complexa (TARABICHI et 

al., 2019). 

Consequentemente, o aprimoramento de técnicas de imagem como 

recursos auxiliares para melhor definição destes parâmetros tem sido desejável e 

estimulado. A tomografia computadorizada (TC) e a ressonância magnética (RM), 

embora representem modernas técnicas imaginológicas, não estão amplamente 

disponíveis em serviços públicos de saúde ao redor do mundo, contrastando com a 

ultrassonografia, que se destaca como uma abordagem mais acessível. Entretanto, a 

eficiência e precisão da ultrassonografia em identificar características específicas do 

câncer de língua com relevância para o manejo dos pacientes continua a ser alvo de 

debate, tornando-se fundamental que novos estudos demonstrem o grau de 

aplicabilidade da ultrassonografia para a conduta clínica dos pacientes afetados pelo 

câncer de língua. 

Desta forma, alguns estudos tem explorado os benefícios do uso da 

ultrassonografia neste contexto oncológico, abordando diferentes aspectos que vão 

desde a detecção de metástases em linfonodos até a avaliação da profundidade de 
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invasão tumoral. Bang, Jung e Cho (2020) enfatizaram que a detecção por 

ultrassonografia de linfonodos metastáticos desempenha um papel mais significativo 

em pacientes com câncer de língua primário em comparação com pacientes afetados 

por recorrências da doença. Koning et al. (2020) exploraram o potencial desta técnica 

para medir a margem de ressecção cirúrgica durante a remoção tumoral, evidenciando 

sua capacidade de distinguir entre tecido tumoral e tecido saudável (músculo). Caprioli 

et al. (2022) observaram que atualmente não existe uma técnica radiológica padrão 

para estimar a profundidade de invasão tumoral, uma métrica importante para a 

detecção de metástases em linfonodos, propondo, entretanto, que a ultrassonografia 

seja uma alternativa adequada devido à sua alta resolução espacial, especialmente 

em tumores em estágios iniciais. 

Chammas et al. (2011) destacaram que a ultrassonografia intraoral é capaz 

de identificar tumores de língua e medir sua espessura quando comparada a exames 

histológicos, enquanto que Choi et al. (2014) enfatizaram a utilidade da 

ultrassonografia na determinação da extensão do tumor de língua antes da cirurgia, 

bem como na obtenção de margens cirúrgicas livres de neoplasia. Além disso, a 

ultrassonografia foi considerada mais precisa que a tomografia ou a ressonância 

magnética para medir tumores de língua e de assoalho de boca, oferecendo imagens 

de alta qualidade sem a necessidade de contraste ou geração de artefatos. A biópsia 

por agulha fina guiada por ultrassonografia também foi explorada como uma 

ferramenta em tempo real para avaliação e coleta de amostras de câncer de base de 

língua, mostrando-se eficiente para o diagnóstico destas lesões (CHEN et al.,  2016). 

Enquanto que Koning et al. (2022) demonstraram que a cirurgia guiada por 

ultrassonografia para carcinoma de células escamosas de língua é uma técnica 

acessível e relativamente econômica, fornecendo uma visão clara das margens da 

neoplasia, permitindo estimativa da profundidade de invasão tumoral e oferecendo 

informações sobre a extensão do tumor. 

O estudo de Yesuratnam et al. (2014) revelou, no entanto, que a 

ultrassonografia apresenta melhor desempenho em neoplasias de língua em estágios 

mais avançados, sendo limitado na avaliação de lesões que se estendem para a 

porção posterior da língua devido à dificuldade de acesso. Vale ressaltar ainda que a 

ultrassonografia trans-operatória parece adicionar pouco tempo e risco aos 

procedimentos, confirmando sua viabilidade e relevância no momento da remoção da 

lesão (TARABICHI et al., 2017). Desta forma, estes estudos prévios sugerem que o 
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uso da ultrassonografia para o diagnóstico e manejo clínico do câncer de língua pode 

possuir uma grande relevância, favorecendo o prognóstico dos pacientes. 
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2 OBJETIVOS 

 

2.1 Objetivo geral 

 

Avaliar a eficiência e aplicabilidade da ultrassonografia no manejo clínico 

do câncer de língua, buscando consolidar o conhecimento científico atual nesta área 

e identificar lacunas de pesquisa. 

 

2.2 Objetivos específicos 

 

a) Analisar e sintetizar os avanços obtidos no uso da ultrassonografia m 

diferentes momentos da concuta clínica de pacientes afetados pelo cancer 

de língua. 

b) Avaliar as vantagens e desafios do uso da ultrassonografia para a avaliação 

de características clinicopatológicas do cancer de língua. 

c) Elaborar um eBook sintetizando os principais resultados encontrados 

referentes a aplicabilidade da ultrassonografia para o manejo clínico do 

câncer de língua. 
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3 METODOLOGIA EXPANDIDA 

 

3.1 Produto científico 

 

3.1.1 Desenho do estudo 

 

Este estudo utilizou como referência as normas do Preferred Report Items 

for Systematic reviews and Meta-Analyses (PRISMA) (TRICCO et al., 2018), seguindo 

um protocolo de revisão de escopo (ARKSEY et al., 2005), com o objetivo de investigar 

a utilidade da ultrassonografia para o manejo clinicopatológico do câncer de língua. 

 

3.1.2 Estratégia de busca 

 

Uma busca eletrônica foi realizada em abril de 2023, sem restrição de 

tempo. As seguintes bases de dados eletrônicas foram avaliadas: PubMed/MEDLINE, 

Web of Science e Scopus. A literatura cinzenta foi avaliada utilizando a base de dados 

Google Scholar, até a décima página de resultados. A estratégia de busca utilizada 

em todas as bases de dados incluiu os seguintes Descritores em Ciências da Saúde: 

(ultrassom ou ultrassonografia ou "diagnóstico por ultrassom") e ("câncer de língua" 

ou "tumor de língua" ou "neoplasia de língua”). 

 

3.1.3 Critérios de elegibilidade 

 

3.1.3.1 Critérios de inclusão 

 

Foram incluídos todos os estudos que investigaram a importância do uso 

da ultrassonografia para a caracterização clinicopatológica do câncer de língua em 

seres humanos. Ensaios clínicos randomizados e controlados, estudos de coorte, 

estudos transversais, estudos de caso-controle, séries de casos e relatos de casos 

publicados em inglês, português ou espanhol foram considerados. 

 

3.1.3.2 Critérios de exclusão 

 

Publicações de revisão de literatura ou estudos que investigaram o uso da 

ultrassonografia em animais foram excluídos. 
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3.1.4 Seleção dos estudos 

 

Dois autores previamente treinados realizaram, de forma independente, a 

triagem dos títulos e resumos de todos os artigos obtidos na busca inicial. A calibração 

entre os autores foi iniciada com 10% das referências, e um valor kappa de Cohen de 

0,91 foi obtido, indicando alto nível de confiabilidade nas recomendações dos autores. 

Os estudos que preencheram os critérios de inclusão, bem como aqueles que não 

apresentaram informações suficientes em seus títulos ou resumos, foram avaliados 

na íntegra. Uma avaliação cruzada dos artigos foi realizada por um terceiro autor para 

garantir a correção dos estudos incluídos, conforme os critérios de inclusão e 

exclusão. Referências duplicadas foram inicialmente identificadas e removidas 

usando o programa EndNote (EndNote®, Clarivate Analytics, Toronto, Canadá), 

seguido por uma revisão manual para eliminar outras duplicatas não inicialmente 

reconhecidas pelo software. 

 

3.1.5 Extração de dados 

 

Três autores extraíram independentemente os seguintes dados dos 

estudos incluídos: referência do estudo (autores, ano, país onde o estudo foi realizado 

e título do artigo), desenho do estudo, equipamento de ultrassonografia utilizado, 

objetivo do uso da ultrassonografia, momento do tratamento oncológico em que a 

ultrassonografia foi empregada (pré-, trans- e/ou pós-operatório), vantagens e 

desvantagens do uso do ultrassom para o manejo do câncer de língua e os motivos 

para o uso da ultrassonografia. Os dados foram compilados em uma planilha do 

Microsoft Excel® e desacordos foram resolvidos conjuntamente com os membros do 

projeto. 

 

3.2 Produto técnico  

 

3.2.1 Apresentação e justificativa  

 

Esta dissertação buscou produzir um produto técnico que pudesse conectar 

o conhecimento científico obtido ao longo do desenvolvimento deste projeto com a 

prática clínica cotidiana exercida no contexto do atendimento de pacientes afetados 
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pelo câncer de língua. 

 

3.2.2 Objetivos  

 

Produzir produto técnico que contribua com o aumento do conhecimento 

por parte de profissionais de saúde a cerca da utilização da ultrassonografia aplicada 

ao manejo clínico de pacientes acometidos pelo câncer de língua. 

 

3.2.3 Metodologia 

 

Este produto técnico foi produzido na forma de e-book. 
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4 RESULTADOS 

 

Os resultados obtidos serão apresentados na forma de artigo científico e 

de produto técnico. 

 

 4.1 O artigo científico produto desta dissertação de mestrado foi submetido para 

publicação no periódico J Oral Pathol Med - Qualis A1, Fator de impacto: 3.3. 

 

 4.2 O produto técnico desenvolvido corresponde ao e-book intitutaldo “Guia 

ultrassonográfico para casos de câncer de língua” 
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Abstract 

 

Background: Tongue cancer is still associated with a poor prognosis and the use of imaging 

techniques like ultrasonography to assist the clinical management of affected patients is 

desirable, but its reliability remains debatable. 

Objective: To investigate the importance of the ultrasound use for the clinicopathological 

management of tongue cancer. 

Methods: A scope review protocol was applied using specific search strategy in the following 

electronic databases: Pubmed/MEDLINE, Scopus, Web of science and GoogleScholar. 

Collected data included bibliographical information, study design, ultrasound facility used, aim 

of the ultrasonography use, moment of the oncological treatment in what ultrasonography was 

used (pre-, trans- and/or post-operatively), advantages and disadvantages of the use of the 

ultrasound and the reasons for the use of the ultrasonography. 

Results: A total of 47 studies were included in this review after selection process. Most of the 

studies investigated the use of ultrasound pre-operatively for different purposes like 

investigation of lymph node metastases, to determine the thickness and depth of invasion of 

primary tumor. Sensitivity, specificity and accuracy of ultrasound to determine clinical lymph 

node metastases ranged from 47% to 87.2%, from 84.3% to 95.8%, and from 70% to 86.2%, 

respectively, while sensitivity and specificity values to determine the microscopic depth of 

invasion were 92.3% and from 70.6% to 82.1%, respectively. 

Conclusion: Ultrasonography is a reliable imaging technique to the investigation of important 

prognostic parameters for tongue cancer, including depth of invasion and lymph node 

metastases. 

 
 

Keywords: Tongue cancer, ultrasound, ultrasonography, depth of invasion, metastasis. 
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Introduction 

 

Oral cancer represents a major public health issue in many parts of the World and the 

International Agency for research on Cancer estimated for 2020 that approximately 377,713 

new cases would be diagnosed worldwide with 177,757 deaths associated (Curado et al., 2012; 

Sung et al., 2021). The tongue is the most common subsite affected in the oral cavity and 

squamous cell carcinoma represents over 95% of all cases diagnosed. This malignancy is 

strongly associated with tobacco use and most of the patients are older than 45 years. Despite 

improvements in the understanding of the biological basis of the disease and the development 

of new technologies for therapeutic and diagnostic assistance, there has not been much 

improvement in the survival rates of patients affected by tongue cancer. Surgery associated or 

not with radiotherapy remains the main therapeutic modality and clinical staging remains the 

most important parameter for stratifying patients according to therapeutic responses and to 

determine how patients will be managed (Rodrigues et al., 2014; dos Santos Costa et al., 2018; 

Ferreira e Costa et al., 2022). 

Although clinical parameters like the occurrence of lymph node metastases and the 

presence of positive surgical margins are known to negatively impact patients’ survival, much 

efforts have been made as an attempt to improve these algorithms (Rodrigues et al., 2014). For 

instance, the last edition of the American Joint Committee on Cancer (AJCC) recommended 

the use of depth of invasion as an important microscopic finding associated with patients’ 

prognosis (Yoon et al., 2020). However, assessing clinical and microscopic features either pre- 

operatively or trans- and post-operatively may be very difficult and the use of imaging 

techniques have been considered potential auxiliaries. Computed tomography (CT) and 

magnetic resonance imaging (MRI) are modern techniques that, however, are not widely 

available for patients worldwide, whereas ultrasound is a more accessible approach. However, 

the advantages and the reliability of ultrasound to accurately determine tongue cancer 
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characteristics that could contribute to patients’ management remains debatable, despite some 

evidences are already available (Yoon et al., 2020). 

Therefore, the aim of this study if to investigate through a scope review protocol of the 

literature the reliability of ultrasonography to contribute to the clinical management of patients 

affected by tongue cancer. 

 
 

Material and methods 

Study design 

 

This study used the Preferred Report Items for Systematic reviews and Meta-Analyses 

(PRISMA) statement following a extension for scoping review protocol (PRISMA-ScR) 

intending to investigate the utility of ultrasonography for tongue cancer clinicopathological 

management (Tricco et al., 2018; Page et al., 2021). 

 
 

Search strategy 

 

An electronic search was carried out in April 2023 with no time restriction. The 

following electronic databases were assessed: PubMed/MEDLINE, Web of Science, and 

Scopus. Grey literature was assessed using Google Scholar database up to the tenth page of 

results. The search strategy used in all databases comprised the following Medical Subject 

Headings: (ultrasound or ultrasonography or "ultrasound diagnosis") and ("tongue cancer" or 

"tongue tumor" or "tongue neoplasia"). 

 
 

Eligibility criteria 

 

Inclusion criteria: All studies investigating the importance of ultrasonography use for tongue 

cancer clinicopathological characterization in humans were included. Randomized and 
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controlled clinical trials, cohort studies, cross-sectional studies, case-control studies, case series 

and case reports published in English, Portuguese or Spanish languages were screened. 

 
 

Exclusion criteria: Literature review publications or studies investigating ultrasonography use 

in animals were excluded. 

 
 

Study selection 

 

Two previously trained authors independently screened the titles and abstracts of all 

articles yielded from the initial search. The calibration between the authors started with 10% of 

the references and the Cohen’s kappa value of 0.91 was obtained indicating a high level of 

reliability between the authors recommendations. The studies that fulfilled the inclusion criteria, 

and those that did not present sufficient information in their title or abstract, were fully assessed. 

A cross-check assessment of articles was performed by a third author to ensure the correctness 

of included studies, as per the inclusion and exclusion criteria. Duplicate references were initially 

identified and removed using the EndNote program (EndNote®, Clarivate Analytics, Toronto, 

Canada), after which a manual review was done to remove other duplicates not initially 

recognized by the software. 

 
Data extraction 

 

Three authors independently extracted the following data from the included studies: 

study reference (authors, year, country where the study was done and article title), study design, 

ultrasound facility used and whether it was intra- or extra-oral, aim of the ultrasonography use, 

moment of the oncological treatment in what ultrasonography was used (pre-, trans- and/or 

post-operatively), advantages and disadvantages of the use of the ultrasound for tongue cancer 
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management and the reasons for the use of the ultrasonography. Data was gathered in a 

Microsoft Excel® spreadsheet and disagreements were jointly settled with the project members. 

 
Results 

 

Studies selection 

 

The study selection process is summarized in Figure 1. The search strategy identified a 

total of 502 articles of which 45 were duplicated. Out of the 457 articles remaining, 375 were 

excluded after the authors accessed the abstract. Another 14 articles were excluded because the 

full manuscripts were not available for consultation even after email contact with the authors 

and 21 studies were further excluded due to different specific reasons. Therefore, 47 articles 

met the inclusion criteria to be included in this scope review. The studies included in this review 

were published between 1986 and 2022, being geographically distributed more frequently in 

Japan (n=19), followed by USA (n=8), China (n=5), Republic of Korea (n=3), India (n=3), 

Netherlands (n=3), Switzerland (n=2), Turkey (n=1), Brazil (n=1), Australia (n=1) and Italy 

(n=1). 

 
 

Data description 

 

The objective of the use of the ultrasonography and the main results obtained by the 

authors are detailed described in Supplementary Table 1. The extraoral ultrasound was used 

in 13 studies, while intraoral ultrasonography was used by 27 studies, demonstrating that both 

modalities are useful for managing tongue cancer patients. In seven studies it was not possible 

to reliably identify the type of ultrasound used by the authors. Moreover, many different models 

o ultrasonography facilities are currently available and were variably used by the studies, most 

of them showing different frequencies that ranged from 3 to 20MHz. The studies included in 

this scope review applied the ultrasound in three different clinical moments: pre-, trans- and/or 
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post-operatively. Those studies that evaluated the use of ultrasound before surgery, investigated 

the presence of lymph node metastases, blood flow by Doppler analysis, tumor thickness and 

depth of invasion of primary tumor, with diagnostic purposes, to determine the surgical margins, 

to evaluate the lingual artery, to guide fine needle aspirative biopsy, and for the analysis of the 

hardness of the tumor. Regarding the trans-operatory use of the ultrasound, authors used this 

technique to establish the depth and extension of surgical margins, to investigate possible 

metastatic islands and to apply iode 125. Finally, those studies that used ultrasound post-

operatively, authors used this approach for screening of lymph node metastases during patients’ 

follow-up, analysis of the surgical margins in surgical specimens and to evaluate the size of the 

neoplasm surgically removed. 

The sensitivity, specificity and accuracy of ultrasound to determine clinical lymph node 

metastases were shown to range from 47% to 87.2%, from 84.3% to 95.8%, and from 70% to 

86.2%, respectively. Meanwhile, the sensitivity and specificity values associated with the 

potential of ultrasonography to determine the microscopic depth of invasion were 92.3% and 

from 70.6% to 82.1%, respectively (Table 1). Moreover, Yoon et al. (2020) found a statistically 

significant correlation between ultrasound DOI and histologic DOI, while Takamura et al., 

(2021) demonstrated that ultrasound overestimated DOI by an average of 0.2mm, which was 

much lower than CT and MRI that overestimated DOI by an average of 2-3mm. The variability 

in the tumor sizes investigated by different studies and the cut-off value used as reference to 

investigate the microscopic depth of invasion could have accounted for the different results 

obtained in previous studies. 

 
 

Discussion 

 

Tongue cancer represents a public health problem worldwide, with an unsatisfactory 

survival rate and because SCC represents over 95% of all cases in this site, tongue cancer is 



                                                                                                                                                                                           24 
 

strongly associated with smoking habits. The search for new clinicopathological parameters 

that contribute to stratify patients according to their risk death or response to therapy is desirable 

and use of imaging technologies has been an important auxiliary for patients’ management. 

Although ultrasonography is a well-known technique and usually available in many oncological 

centers, its reliability to estimate tongue cancer pathological parameters remains highly 

debatable, especially when comparted to CT and MRI, avoiding that it can be more widely 

applied to presurgical procedures and post-surgical follow-up. Therefore, in this scope review 

we demonstrated that currently available literature supports the use of ultrasound to reliably 

estimate important prognostic determinants like tumor thickness, deep of invasiveness and 

lymph node metastases, consequently leading to improvements of patients’ outcomes. 

In addition to the various medical indications of ultrasonography, this technique has 

more extensively been used for the diagnosis of different oral and maxillofacial diseases like 

salivary gland-related conditions, lymph node-related diseases, subcutaneous diseases, and 

tongue-related diseases, although an important percentage of dentists still does not know its 

diagnostic utilities (Wakasugi-Sato et al., 2010; Sugawara et al., 2016). More recently, Doppler 

ultrasound images that demonstrates the flow in blood vessels, has also been applied to improve 

the recognition of oral diseases (Wakasugi-Sato et al., 2010). Intraoral ultrasonography is a non-

invasive, real-time, cost-effective diagnostic approach that uses an L-shaped facility, which, 

however, demands the presence of an acoustic medium to obtain an appropriate image 

(Yamamoto et al., 2016; Sugiura et al., 2016; Nair et al., 2018; Yoon et al., 2020). Moreover, it 

is important to consider that ultrasonography is a highly operator-dependent technique that 

might provide incorrect results if it cannot contact the lesion appropriately, possibly due to 

contact pain, mouth opening limitation or if the lesion is located where the transducer does not 

reach (Yamane et al., 2006; Wakasugi-Sato et al. 2010; Takamura et al., 2021). Moreover, the 

potential for prolonged trans-operative times and the degree of compression of the tissue 
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interface with the ultrasound probe that may cause erroneous values for tumor thickness may 

also represent possible limitations (Tarabichi et al., 2017). 

The use of intra-oral ultrasonography for the diagnosis and clinical management of 

tongue cancer has been widely investigated in the former years, but its reliability remains to be 

fully validated. Compared to normal tissue, tongue cancer is abnormally hypoechoic, distorting 

the surrounding normal tongue architecture and since malignant cells infiltrate normal adjacent 

structures, the tumor contour on ultrasonic images shows an irregular shape and unsharp borders 

(Yamane et al., 2006; Yoon et al., 2020). In addition, normal lymph nodes have extensive 

vascularity originating in the hilus and branching radially towards the periphery, whereas 

metastatic lymph nodes reveal peripheral vasculature that runs along the periphery of nodes and 

no vasculature around the hilus (Wakasugi-Sato et al., 2010). 

As demonstrated in our scope review, ultrasound has been advocated to be used pre-, 

trans- and post-operatively for tongue cancer patients. We have observed that a series of studies 

investigated the ability of ultrasonography to estimate tumor size and thickness before surgery 

(Yesuratnam et al., 2014; Yamamoto et al., 2016), to assist on real-time tumor resections trans- 

operatively (Nilsson et al., 2022) and to screen for subclinical cervical lymph node metastases 

after initial therapy (Yamane et al., 2006). We observed that available studies show that 

ultrasound-guided surgery is associated with a lower frequency of positive surgical margins, 

decreasing the necessity for adjuvant radiotherapy and directly improving patients’ prognosis 

(de Koning et al., 2022; Nilsson et al., 2022). A number of studies suggested that ultrasound 

was significantly superior to manual palpation and other imaging modalities (CT and MRI) for 

demarcating the margins of tongue cancer, especially the deep margins than the mucosal ones 

(Wakasugi-Sato et al. 2010; Tarabichi et a., 2017). Although some studies used braided surgical 

suture or drive needles to determine the deep margins of tumors, the use of ultrasound trans- 
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operatively without the use of any invasive method to mark the resection margin has been 

proved accurate (Tarabichi et al., 2017). 

As an attempt to improve the risk stratification of tongue cancer patients, the eighth 

edition of the American Joint Committee on Cancer (8th AJCC) recommended the use of depth 

of invasion to clinical staging. This histological parameter should be differentiated from tumor 

thickness because it uses the basal membrane of adjacent normal mucosa as reference, while 

tumor thickness may be increase in exophytic lesions or decreased in ulcered tumors. The 

majority of the studies included in our scope review demonstrated a reliable potential of intra- 

oral ultrasound to more efficiently estimate depth of invasion and tumor thickness pre- 

operatively, demonstrating lower overestimations than CT and MRI, which are more strongly 

affected by peritumoral edema and reactive inflammation (Shintani et al., 2001; Nair 2018; 

Noorlag et al., 2020; Takamura et al., 2021; Nilsson et al., 2022; Caprioli 2022). Moreover, in 

addition to be less accurate than intra-oral ultrasound, we observed that the occurrence of metal 

artifacts is frequently reported as an important limitation of CT, which precludes detailed tongue 

cancer analyses in a large number of patients that often carry amalgam dental restorations (Yoon 

et al., 2020; Takamura et al., 2021). 

It is known that the higher the depth of invasion of tongue cancer, the higher the 

frequency of metastases to the cervical lymph nodes (Takamura et al., 2021). The use of 

ultrasound to estimate the risk of nodal metastases has also been investigated and Shinozaki et 

al., (2014) showed that intra-oral ultrasonography detecting cases with invasive depth >3mm 

had a higher potential for cervical lymph node metastasis than those with invasive depth <3mm. 

Moreover, different studies demonstrated that ultrasound scanning has a diagnostic accuracy 

rate of approximately 90% for cervical lymph node staging, representing a better diagnostic 

approach than CT and direct palpation (Shinozaki et al., 2014). Yamane et al., (2006) found a 

diagnostic sensitivity, specificity, and accuracy for prediction of subclinical lymph  node 
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metastasis of 87.2%, 84.3%, and 85.3%, respectively, but To et al., (2003) found a sensitivity, 

specificity and accuracy of 47%, 93% and 70%, respectively, which according to the authors 

would not allow ultrasonography to be used isolated to determine if elective neck dissections 

were recommended. The use of Doppler ultrasound attempts to improve these values and 

Yamamoto et al., (2016) reported that BNR and BWR on the invasion front of tongue cancer 

would be important predictors for cervical lymph node metastasis. 

In conclusion, this scope review demonstrated the availability of reliable scientific data 

supporting the use of ultrasonography for the clinical management pre-, trans and post- 

operatively of patients affected by tongue cancer, especially for depth of invasion and tumor 

thickness determination, risk and diagnosis of lymph node metastases and the control of 

appropriate surgical margins, with accuracy values similar or higher than other imaging 

techniques, supporting the use of ultrasound during oncological treatment. Taken together, 

these features will improve patients’ prognosis and survival. 
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Figures legends 

 

Figure 1. PRISMA 2020 flow diagram containing the results obtained for the current scope 

review. 

Figure 2. Ultrasonography applied for tongue cancer diagnosis and cervical lymph node 

metastasis. A) Large and poorly-defined and heterogeneous image affecting the tongue. B) 

Metastatic foci in the cervical lymph node presenting as non-homogeneous hypoechoic image 

with poorly demarcated points to extracapsular infiltration. 

 

 

 

 

 

Tables 

 

Table 1. Values of sensitivity, specificity and accuracy of intra-oral ultrasonography to 

determine the occurrence of lymph node metastases and to determine the histological depth of 

invasion. 

Supplementary Table 1. Detailed results obtained during this scoping review. 
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Table 1. Values of sensitivity, specificity and accuracy of intra-oral ultrasonography to determine the occurrence of 

lymph node metastases and to determine the histological depth of invasion. 

 Lymph node metastasis DOI 

Sensitivity Specificity Accuracy Sensitivity Specificity Accuracy 

Yamane et al., 2007a
 87.2% 84.3% 85.3% - - - 

To et al., 2003 47% 93% 70% - - - 

Kawano et al., 2022 53.6% 95.8% 86.2% - - - 

Iida et al., 2018b
 - - - 92.3% 70.6% - 

Caprioli et al., 2022c
 - - - 92.3% 82.1% - 

Chammas et al., 2010d
 63% 91% 79% - - - 

Byers et al., 1998 52% 95% 70% - - - 

DOI: Depth of invasion 

a. intraoral ultrasonography vs ultrasonography used in conjunction with a computer-aided diagnosis (CAD) system. 

b. DOI ≤ 5mm vs > 5mm 

c. DOI > 4mm 

d. values obtained for 2cm tumor thickness. 
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Supplementary Table 1. 
 

 
Authors 

 
Year 

 
Country 

 
Type of ultrasound 

Moment of ultrasound use  
Type of ultrasound facility used 

Frequency 

of the 

facility used 

(MHz) 
Pre-treatment 

Trans- 

surgery 

Post- 

Treatment 

 
 

Bruneton, J N 

 
 

1986 

 
 

USA 

 
 

EXTRAORAL 

Tumor 

investigation 

and cervical 

lymph nodes 
analysis 

 
 

Not applied 

 
 

Not applied 

 
 

Sonel 400; CGR, Columbia, Maryland 

 
Not 

described 

 
Takashima, 

S. 

 

1989 

 

Japan 

 

EXTRAORAL 

 
Tumor 

investigation 

 

Not applied 

 

Not applied 

 

Not described 

 
Not 

described 

 

Shintani, S . 

 

1997 

 

Japan 

 

INTRAORAL 

Determination 

of tumor 

extesion and 

thickness 

 

Not applied 

 

Not applied 

 
PEF-704LA, Toshiba, Tokyo, Japan and 

Toshiba SSA-270A ultrasound system. 

 
Not 

described 

 

Akata, D. 

 

1999 

 

Turkey 

 

EXTRAORAL 

 
Metastases 

investigation 

 

Not applied 

 

Not applied 

 

Not described 

 
Not 

described 

 

Kimura, Y. 

 

2001 

 

Japan 

 

INTRAORAL 

Lingual artery 

analysis using 

Doppler 

ultrassound 

 

Not applied 

 

Not applied 

 

General Electric Logiq 700 

 
Not 

described 
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Shintani, S . 

 

2001 

 

Japan 

 

INTRAORAL 

Determination 

of tumor 

extesion and 

thickness 

 

Not applied 

 

Not applied 

 

PEF-704LA, Toshiba,UST-995 

 
Not 

described 

 

Castaldi, A. 

 

2006 

 

Italy 

 

INTRAORAL 

 

Diagnostic use 

 

Not applied 

 

Not applied 

 

Not described 

 
Not 

described 

 
 

Yamane, M. 

 
 

2006 

 
 

Japan 

 
 

INTRAORAL 

Diagnostic use 

and analysis of 

the risk of 

lymph node 
metastases 

 
 

Not applied 

 
 

Not applied 

 
 

Aloka, Tokyo, Japan 

 
 

10MHz 

 
 
 
 

Natori, T. 

 
 
 
 

2007 

 
 
 
 

Japan 

 
 
 
 

INTRAORAL 

Analysis of 

the risk of 

lymph node 

metastases, to 

investigate the 

tumor 

extension, 

tumor 

thickness and 

pattern of 

invasion 

 
 
 
 

Not applied 

 
 
 
 

Not applied 

 
 
 
 

ALOKA Co., LTD., Tokyo, Japan 

 
 
 
 

7.5MHz 

 

 
Baek, CH 

 

 
2008 

 
 

Republic of 

Korea 

 

 
INTRAORAL 

 

 
Not applied 

Used to guide 

surgery 

according to 

the margins, 

depth and 
extension 

 

 
Not applied 

 

 
Not described 

 
 

Not 

described 
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Kaneoya, A. 

 

 
2009 

 

 
Japan 

 

 
Unclear 

 
Pre-surgical 

analysis of the 

tumor 

 

 
Not applied 

Investigated 

the size of 

the tumor 

using the 

surgical 
specimen 

 
 

PLM-1202S; Toshiba Medical Systems Co, 

Tochigi, Japão 

 
 

Not 

described 

 
 

Chammas, M. 

C. 

 
 

 
2011 

 
 

 
Brazil 

 
 

 
INTRAORAL 

Analysis of 

the risk of 

lymph node 

metastases, 

and to 

investigate the 

depth of 

invasion 

 
 

 
Not applied 

 
Investigated 

the 

occurence 

of late 

lymph node 

metastases 

 
 

 
Not described 

 
 

Not 

described 

 

Kumar, T 

 

2012 

 

India 

 

Not specified 

 

Investigated 

the depth of 

invasion 

 

Not applied 

 

Not applied 

 

Not described 

 
Not 

described 

 

Blanco, RGF 

 

2014 

 

USA 

 
EXTRAORAL 

/TRANSCERVICAL 

 

Diagnostic use 

 

Not applied 

 

Not applied 

 

Toshiba SSA-580A 

 
Not 

described 

 

Choi, H. G. 

 

2014 

 
Republic of 

Korea 

 

EXTRAORAL/TRANSBUCAL 

 

Investigated 

the extension 

of the tumor 

 

Not applied 

 

Not applied 

 

HDI 5000; Philips, Bothell, WA 

 
Not 

described 



39 
 

 

 

Dhoot, N. M. 

 

2014 

 

India 

 

EXTRAORAL 

 

Investigated 

the extension 

of the tumor 

 

Not applied 

 

Not applied 

 
Nemio 30 SSA-550A; Toshiba Medical 

Systems Co, Ltd, Tokyo, Japan 

 
Not 

described 

 

Meng, N. 

 

2014 

 

China 

 

EXTRAORAL 

 

Not applied 

Guided the 

use of needles 

to insert iode 

125 

 

Not applied 

 

Aloka 5000, Japan 

 
Not 

described 

 

Shinozzaki,Y. 

 

2014 

 

Japan 

 

INTRAORAL 

Investigated 

the risk of 

lymph node 

metastases 

 

Not applied 

 

Not applied 

 

SSD-5500 system (ALOKA, Japan) 

 

7.5 MHz 

 
Yesuatnam, 

A. 

 

2014 

 

Australia 

 

INTRAORAL 

 

Investigated 

tumor 

thickness 

 

Not applied 

 

Not applied 

 
Philips iU22 machine (Philips Medical, 

Netherlands)L 

 
Not 

described 

 
 

 
Ariji, Y 

 
 

 
2015 

 
 

 
Japan 

 
 

 
INTRAORAL 

 
Investigated 

the blood 

flow, depth of 

invasion and 

tumor 

thickness 

 
 

 
Not applied 

Used for 

clinical 

follow-up 

and to 

investigate 

possible 

lymph node 

metastases 

 
 

 
Logiq 700 or E9 

 
 

Not 

described 

 
Mattalitti, S. 

F. O. 

 

2016 

 

Japan 

 

Unclear 

Investigated 

the depth of 

invasion and 

tumor margins 

 

Not applied 

 

Not applied 

 

Sequoia 512; Mochida Siemens Medical 

Systems, Tokyo, 

Japan 

 
Not 

described 
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Sugawara, C. 

 

2016 

 

Japan 

 

INTRAORAL 

 

Diagnostic use 

 

Not applied 

 

Not applied 

 

A SONOLINE® Elegla (Siemence Medical, 

Germany)AND XARIO SSA-660AToshiba 

Medical Systems Co. Ltd, Japan 

 
Not 

described 

 

Wagner,J.M. 

 

2016 

 

USA 

 

EXTRAORAL 

 

Used as a 

guide for 

biopsy 

 

Not applied 

 

Not applied 

 

iU22 (Philips Healthcare, Andover MA 

 
Not 

described 

 
 
 

 
Yamamoto, 

C. 

 
 
 
 

2016 

 
 
 
 

Japan 

 
 
 
 

INTRAORAL 

Investigated 

the blood 

features in the 

front of 

invasion, 

correlating 

with tumor 

thickness and 

risk of lymph 

node 
metastasis 

 
 
 
 

Not applied 

 
 
 
 

Not applied 

MyLab™ 50, Esaote SpA, Italy) // The 

Sonovue™ contrast agent (Bracco Imaging, 

Milan, Italy)EM 12 MHZ ; e Sequoia 512 

(Acuson, Mountain View, Ca em 10 MHZ 

 
 
 
 

10 - 12MHz 

 
Gvetadze, S. 

R. 

 
 

2017 

 
 

China 

 
 

EXTRAORAL 

Investigated th 

use of 

ultrasound for 

lymph node 
metastasis 

 
 

Not applied 

 
 

Not applied 

 
 

MyLab 50, Esaote SpA, ITALY 

 
Not 

described 

 

 
Nishio, N. 

 

 
2017 

 

 
Japan 

 

 
EXTRAORAL 

 
Investigated 

the occurrence 

of lymph node 

metastases 

 

 
Not applied 

Investigated 

the possible 

occurrence 

of lymph 

node 
metastases 

 
 

EUB-7500 scanner (HitachiMedical 

Corporation, Tokyo, Japan) 

 

 
6 - 14 MHz 
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Tarabichi, O. 

 

2017 

 

USA 

 

INTRAORAL 

 

Not applied 

Investigated 

the deep 

surgical 

margins 

 

Not applied 

 

(L15-7io; Phillips) 

 
Not 

described 

 
 

Guo, H. 

 
 

2018 

 
 

China 

 
 

Unclear 

Investigated th 

diagnostic use 

of ultrassound. 

Evaluated the 

vascularization 

and tongue 

tissue. 

 
 

Not applied 

 
 

Not applied 

5073PR, Olympus 

(V3343, Olympus) 
 
 

20MHz 

 

Iida, Y. 

 

2018 

 

Japan 

 

INTRAORAL 

Evaluated the 

depth of 

invasion of the 

tumor 

 

Not applied 

 

Not applied 

 

(model UST- 5713T/Intraoperative Electronic 

Linear Probe; Hita- 

chi Aloka Medical, Ltd., Tokyo, Japan). 

 

16 MHz 

 

Ariji, Y 

 

2019 

 

Japan 

 

INTRAORAL 

Investigated 

the risk of 

lymph node 

metastases 

 

Not applied 

Investigated 

the tumor 

depth of 

invasion 

 

Logiq 700 or E9 (GE Healthcare with an 

intraoral hockey stick type linear probe (L8- 

18i) 

 
Not 

described 

 

Bang, J 

 

2020 

 
Republic of 

Korea 

 

INTRAORAL 

 

Not applied 

Investigated 

the occurence 

of lymph node 

metastasis 

 

Not applied 

 
Linear array transducer (ECUBE-15EX, 

Alpinion, Anyang, South Korea). 

 

3-12 MHz 

 
Koning, S. G. 

B. 

 

2020 

 

Netherlands 

 

EXTRAORAL 

 

Not applied 

 

Not applied 

 

Investigated 

the surgical 

margins 

 
ALOKA ProSound SSD-Alpha 5 (ALOKA 

Co. Ltd) 

 

5-10 MHz 
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Konishi, M 

 

 
2020 

 

 
Japan 

 

 
INTRAORAL 

 
Investigated 

the risk of 

lymph node 

metastases 

 

 
Not applied 

Investogated 

the 

occurence 

of lymph 

node 
metastases 

 
 

ProSound alpha 7 system (Hitach Aloka 

Medical, Japan) 

 
 

7.5 MHz/38- 

mm 

 

Noorlag, R. 

 

2020 

 

Netherlands 

 

INTRAORAL 

 

Investigated 

the tumor 

thickness 

 

Not applied 

 

Not applied 

 
ioUS (EpiQ 5, com transdutor CL15-7, 

Philips Medical Systems, Best, Holandaq 

 

15 mHz 

 

Reeder, A. 

 

2020 

 

USA 

 

EXTRAORAL 

Used as a 

guide for fine 

needle 

aspiration 

 

Not applied 

 

Not applied 

 
Phillips iU22 U/S machine and L12-5 probe( 

Phillips Healthcare) 

 
Not 

described 

 
 

Yoon, B.C. 

 
 

2020 

 
 

USA 

 
 

INTRAORAL 

Investigated 

tumor 

thickness and 

depth of 
inasion 

Investigated 

tumor 

thickness and 

depth of 
invasion 

Investigated 

tumor 

thickness 

and depth of 
invasion 

 
 

(L15-7io; Philips Healthcare). 

 
Not 

described 

 
de Koning, K. 

J. 

 

2021 

 

Netherlands 

 

INTRAORAL 

Investigated 

tumo thickness 

and surgical 

margins 

 

Not applied 

 

Investigated 

the surgical 

margins 

 
(L16-4Hs, MindrayBio-Medical Electronics, 

Shenzhen, China) 

 

16 MHz 

 

Konishi, M 

 

2021 

 

Japan 

 

INTRAORAL 

 

Investigated 

lymph node 

metastases 

 

Diagnostic use 

 

Not applied 

 

(Hitachi Aloka Medical, Tokyo, Japan) 

 

7.5 MHz 
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Konishi, M 

 
 

2021 

 
 

Japan 

 
 

INTRAORAL 

Investigated 

the role played 

by ultrasound 

in the analysis 

of intersticial 

braquiterapy 
results 

 
 

Not applied 

 
 

Not applied 

 

 
ProSound SSD-3500 plus@ (Hitachi 

AlokaMedical, Tóquio, Japão) 

 
 

7.5 MHz 

 

Nair, A. V. 

 

2021 

 

India 

 

INTRAORAL 

 

Investigated 

tumor 

thickness 

 

Not applied 

 

Investigated 

the tumor 

thickness 

 

Not described 

 

17 ou 9 MHz 

 

Shibbata, M. 

 

2021 

 

Japan 

 

INTRAORAL 

 

Demonstrated 

the alterations 

of the tongue 

 

Not applied 

 

Not applied 

 
(Aplio500;TOSHIBA,TOKYO,JAPAN).PLT- 
1202S; Toshiba Medical Systems Co. Ltd, 

Japão). 

 

12MHz 

 

Takamura,M. 

 

2021 

 

Japan 

 

INTRAORAL 

 

Investigated 

the depth of 

invasion 

 

Not applied 

 

Not applied 

HI VISION Preirus (Hitachi, Tokyo, 

Japan)(SONAGEL; Takiron, 

Osaka, Japan or Echo Gel PAD; Yasojima 

Proceed, Hyogo, Japan) 

 
7 to 13 

MHz, 

 

Huang, J. 

 

2022 

 

China 

 

EXTRAORAL 

 

Evaluated the 

lymph node 

metastases 

 

Not applied 

 

Not applied 

 
Philips iU 22 (Philips Medical Systems, 

Bothell, WA, EUA) 

 
Not 

described 

 
 

Nilsson, O. 

 
 

2022 

 
 

Switzerland 

 
 

Not specified 

 
 

Not applied 

 
Investigated 

the surgical 

margins 

 
Investigated 

the surgical 

margins 

A BKMedical Flex Focus 500 US system 

with high-frequency linear 8870 probe 

(Peabody, MA, USA) and a transducer cover 

(Karex Industries Sdn. Bhd, Pontian, 

Malaysia). 

 
 

18 MHz 
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Nilsson, O. 

 

2022 

 

Switzerland 

 

INTRAORAL/EXTRAORAL 

 

Investigated 

the depth of 

invasion 

 

Not applied 

 

Not applied 

 
(Karex Industries Sdn. Bhd, Pontian, 

Malaysia). 

 

18 MHz 

 

Yang, J. 

 

2022 

 

China 

 

INTRAORAL 

 
Evaluated the 

tumor location 

 
Used to guide 

surgery 

Used for 

clinical 

follow-up of 

patients 

 

Philips EPIQ 7 Bothelll,WA,USA 

 

10MHz 

 
 

 
To,EWH 

 
 

 
2003 

 
 

 
Hong Kong 

 

EXTRAORAL 

 
 

 
Not applied 

 
 

 
Not applied 

To 

investigate 

the tumor 
features 

 
 

 
Not described 

 
 

 
7.5–10 MHz 
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4.2 O produto técnico desenvolvido corresponde ao e-book intitutaldo”  Guia  

ultrassonográfico para casos de câncer de lingua” 
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48 

 

 
 

 

 



49 

 

 

 

 



50 

 

 
 
 
 

 



51 

 

 
 

 



52 

 

 
 
 

 



53 

 

 

 

 



54 

 

 
 

 



55 

 

 
 
 

 



56 

 

 
 
 

 



57 

 

 
 
 

 



58 

 

 
 

 



59 

 

 
 
 

 

 



60 

 

 
 
 
 

 



61 

 

 
 
 
 
 

 



62 
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5 CONSIDERAÇÕES FINAIS 

 

O uso da ultrassonografia representa uma ferramenta eficiente no manejo 

clínico de paciente afetados pelo câncer de língua. Esta técnica possui boas 

indicações para a análise de diferentes parametros clinicopatológicos da doença nas 

etapas pré- tratamento, trans-cirúgica e e pós-tratamento, contribuindo para o controle 

da doença e melhora dos índices de sobrevida dos pacientes. 
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ANEXO A – Comprovante de submissão do artigo 

 


