
1 Universidade Federal de Pernambuco - 
UFPE, Programa de Pós-Graduação em 
Odontologia, Recife, Pernambuco, Brasil. 

2 Universidade Federal de Pernambuco - 
UFPE, Curso de Fonoaudiologia, Recife, 
Pernambuco, Brasil. 

3 Universidade Federal da Paraíba - UFPB, 
Programa de Pós-Graduação em 
Modelos de Decisão e Saúde, João 
Pessoa, Paraíba, Brasil.

4 Universidade Estadual Paulista Júlio 
de Mesquita Filho - UNESP, Programa 
de Pós-Graduação em Fonoaudiologia, 
Marília, São Paulo, Brasil. 

Ultrasound assessment of swallowing:  
a scoping review protocol

Rodrigo Alves de Andrade¹ 
Aline Natallia Simões de Almeida1 

Maria Eduarda da Costa Pinto Mulatinho2 
Edyanny Nathalya Ferreira dos Santos2 

Leandro de Araújo Pernambuco3 
Larissa Cristina Berti4 

Hilton Justino da Silva1 

This study was conducted at the 
Universidade Federal de Pernambuco, 
Recife, Pernambuco, Brazil. 

Financial support: This study was 
financed in part by the Coordenação de 
Aperfeiçoamento de Pessoal de Nível 
Superior – Brasil (CAPES) – Finance  
Code 001.

Conflict of interests: Nonexistent.

Corresponding author:
Rodrigo Alves de Andrade
Universidade Federal de Pernambuco, 
Departamento de Fonoaudiologia
Rua Professor Artur de Sá, s/n -  
Cidade Universitária
CEP: 50674-420 - Recife, Pernambuco, 
Brasil
E-mail: rodrigoaandrade10@gmail.com

Received on: January 27, 2023
Accepted on: July 5, 2023

ABSTRACT
Purpose: to conduct a scoping review to identify procedures to obtain and analyze 
ultrasound images related to swallowing in adults and older adults.
Methods: the strategy (participants, concept, and context) was employed to determine 
inclusion criteria – population (adults and older adults), concept (ultrasound assessment), 
and context (assessment of swallowing). The review will analyze observational, 
experimental and/or quasi-experimental, descriptive, analytical, and qualitative studies, 
and opinion texts and articles. It will exclude studies unavailable in full text, in animals, 
or in vitro, letters to the editor, errata, study protocols, and studies using ultrasound 
with purposes other than swallowing. There will be no restriction on the language. Two 
independent professionals will select the studies in the databases (MEDLINE, EMBASE, 
LILACS, Web of Science, and Scopus). The review will analyze the year of publication, 
study design, sample, age, and procedures to assess swallowing with ultrasound. Data 
will be presented in diagrams, tables, and narrative.
Final Considerations: the literature has described ultrasound as an assessment instrument 
to analyze biomechanical swallowing movements. This scoping review will describe 
methods to acquire ultrasound images to assess swallowing.
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INTRODUCTION
Biomechanical swallowing parameters have been 

assessed with imaging examinations using various 
technological resources, such as videofluoroscopy, 
videofluoroscopy swallowing study, and ultrasound 
(US)1. In the latter, static and dynamic images of 
superficial and internal structures of the human body 
are obtained from the reflection or scattering of high-
frequency (typically 1 to 15 MHz) pulsed sound beams, 
sent through a movable transducer 2.

US assessment of swallowing has the advantage of 
being a noninvasive, easy-to-apply, low-cost technique 
that takes real-time dynamic images focused on visual-
izing soft tissues and hyoid movement3. In comparison 
with traditional dysphagia diagnosis methods, this 
technique does not use contrast agents or ionizing 
radiation4,5.

US has been used to assess the oropharyngeal 
phase of swallowing to visualize anatomical structures 
and temporally associate movements in the oral and 
pharyngeal phases of swallowing¹. US operates in five 
basic modes: A, B, M, Doppler, and elastography2,6, 
of which modes B and M are most frequently used 
in studies to assess movements of the tongue, hyoid 
bone, and larynx1. B-mode provides bidimensional 
direct images of the tongue in both the coronal and 
sagittal planes with adequate resolution, while M-mode 
enables qualitative and quantitative analyses of the 
cyclical tongue movements in relation to time6,7. The 
Doppler mode, in its turn, makes it possible to analyze 
the amplitude, duration, and energy of the swallowing 
peak8.

The literature describes studies that used US to 
assess the swallowing of healthy and dysphagic 
individuals to complementarily diagnose dysphagia 
and analyze biomechanical movements of swallowing, 
addressing the number of swallows, amplitude of 
tongue movements, and speed and amplitude of hyoid 
bone displacement in swallowing3,5,9.

Studies have used robust methods to assess the 
reliability of measuring the amplitude of hyoid bone 
displacement with US, obtaining significant results with 
0.858 interrater reliability (95% CI: 0.744 – 0.924) and 
0.968 intrarater reliability (95% CI: 0.903 – 0.990)10.

Hence, US has countless advantages and clinical 
applicability to assess swallowing in normal and 
dysphagic individuals. However, the various method-
ological applications hinder the comparison and 
analysis of results. This study aimed to conduct a 
scoping review, mapping the literature to describe 

procedures used in ultrasound assessment of 
swallowing in adults and older adults. 

METHODS

This is a scoping review protocol, which does not 
involve human participation. Hence, it was exempted 
from evaluation by the originating institution’s research 
ethics committee. It will be conducted according 
to the norms of the Joanna Briggs Institute (JBI)11 
for review syntheses and written according to the 
Preferred Reporting Items for Systematic Reviews 
and Meta-analyses – Extension for Scoping Reviews 
(PRISMA-ScR)12. The protocol was registered in the 
Open Science Framework and is available from: https://
osf.io/xm3sz. 

The study will be divided into phases: Phase 
1 – Developing the research question and defining 
eligibility criteria; Phase 2 – Developing the search 
strategy and defining databases; Phase 3 – Selecting 
titles and abstracts of possibly eligible studies; Phase 
4 – Selecting articles based on full-text reading; Phase 
5 – Extracting data.

Review question

The review question was based on the mnemonic 
elements P (Population), C (Concept), and C (Context), 
suggested in the JBI scoping review guide. The 
population will comprise adults and older adults 
with swallowing disorders or normal swallowing, the 
concept will be the description of US image acqui-
sition and analysis methods related to swallowing, and 
the context will be the assessment of the swallowing 
function. Hence, this scoping review protocol aims to 
answer the following research question: “How does the 
scientific literature describe US image acquisition and 
analysis procedures related to swallowing in adults/
older adults with or without swallowing disorders?”.

Inclusion criteria

Participants

This scoping review will consider primary studies 
that used US to assess swallowing measures in adults 
(18 years or older) of both sexes, either diagnosed 
with or free from swallowing disorders (dysphagia). 
Secondary studies conducted with such populations 
were also considered for inclusion.

This review will consider studies that used 
complementary examinations (videofluoroscopy, 
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videoendoscopy swallowing study, electromyography) 
to diagnose swallowing disorders, as well as speech-
language-hearing clinical assessment. Studies that 
analyzed US swallowing measures only in children 
and/or newborns or that used US to assess aspects 
unrelated to swallowing phases will be excluded.

Concept

The concept of interest in this scoping review is the 
description of procedures used to acquire and analyze 
US images related to swallowing in adults and older 
adults: precautions taken before the examination, 
the patient’s position, food consistency assessed, 
transducer position, transducer type, image operating 
mode, image improvement parameters, kinematic and 
morphological parameters analyzed with the device, 
anatomical planes of the tongue being studied, and 
software used to construct quantitative and qualitative 
swallowing analyses. The authors of this review will 
present the possibilities of using US to assess the 
swallowing function.

Context

This scoping review will consider evidence in the 
literature, published in scientific journals or other 
means of scientific dissemination (e.g., dissertations 
and theses) assessing adults’ and/or older adults’ 
swallowing with US. This will identify procedures 
used to assess swallowing with US and the evidence 
available on the topic. This scoping review will include 
studies that used US as a tool to acquire and analyze 
images related to swallowing in healthy or dysphagic 
adults and/or older adults. 

Source types
The review will consider experimental and quasi-

experimental study projects (including randomized 
controlled trials, nonrandomized controlled trials, 
before-and-after studies, and interrupted temporal 
series), analytical observational studies (including 
prospective and retrospective cohort, case-control, and 
analytical cross-sectional studies), descriptive obser-
vational studies (including case series, individual case 
reports, and descriptive cross-sectional studies), quali-
tative studies, and opinion texts and articles.

Studies unavailable in full text, studies in animals, 
studies in vitro, letters to the editor, errata, study 
protocols, studies using US to assess speech, suction, 
or phonation, studies using US to assess the esoph-
ageal phase of swallowing, and studies using US with 
therapeutic purposes will be excluded. 

Search strategy
The search strategy was developed with the help 

of a librarian in health sciences with expertise in review 
studies to find published and unpublished studies. 
The terms were selected based on conceptual block 
macrostructure, in which each one represented a 
field to be investigated in relation to another one. The 
research terms were validated with the Medical Subject 
Headings (MeSH) for MEDLINE, LILACS, Scopus, and 
Web of Science, and EMTREE terms, for EMBASE. 
After validated, the descriptors were used as search 
pillars, determining synonyms and their relationships. 
Thus, the search strategy was formed (Ultrasound 
AND Deglutition OR Dysphagia), based on which the 
advanced manual search strategy was developed, as 
shown in Table 1.

Table 1. Search strategy individualized per database

Database Search strategy

EMBASE
'ultrasonography'/exp OR ultrasonography) AND ('swallowing'/exp OR swallowing) AND ('dysphagia'/exp 
OR dysphagia

Scopus ultrasonography AND swallowing AND dysphagia

MEDLINE via PubMed
("Ultrasound Diagnosis" OR "tongue Ultrasound" OR "Ultrasonography"[mh] OR D014463[id] OR ultras*) 
AND (Deglutition[mh] OR Deglutition OR D003679*[id] OR "Deglutition Disorders" OR "Dysphagia" OR 
D003680[id] OR dyspha* OR deglu*)

LILACS ultrasonography AND swallowing AND dysphagia
Web of Science (ALL=(ultrasonography)) AND ALL=(swallowing)) AND ALL=(dysphagia)
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key findings relevant to the review question. A draft of 
the data that will be extracted is provided in Chart 1. 
The data extraction tool will be modified and revised as 
needed during the process of extracting data from each 
source of evidence. Such modifications will be reported 
in detail in the scoping review. Any divergences 
between reviewers will be solved by discussion or with 
the help of one or more other reviewers. If necessary, 
the study authors will be contacted to request data 
absent in the text or additional ones.

The review will also identify the degree of recom-
mendation to use US in swallowing assessment, the 
level of evidence of research, the authors’ professional 
area, whether publications were uniprofessional or 
multiprofessional, the most investigated topics, and the 
frequency of publications.

Data analysis/presentation

The results will be presented in tables, narrative, 
and diagrams, organized according to the procedures 
used to acquire and analyze US images and the study 
types or designs. Data extracted from the studies will 
encompass the year of article publication, the country of 
origin, the type of study, and participants. The review will 
also extract information on procedures prior to the US 
assessment (e.g., patient’s position, instructions given 
by the evaluator, whether a head stabilizer was used), 
acquisition procedures (e.g., frames, echogenicity), 
and swallowing image analysis protocols. The narrative 
will discuss the results presented in tables according to 
the scoping review objectives and question. 

The review will include studies published in any 
language, with no restriction on time.

Study selection/sources of evidence
Following the search, all records identified will 

be collected and loaded to Rayyan web software 
(Qatar Computing Research Institute, Doha, Qatar), 
and duplicates will be removed. After a pilot test, two 
independent reviewers will analyze and assess the titles 
and abstracts according to the inclusion criteria for the 
review. Potentially relevant sources will be retrieved 
in full text, and their citation details will be imported 
to the JBI System for the Unified Management of the 
Assessment and Review of Information (JBI SUMARI) 
(JBI, Adelaide, Australia)13.

Two independent reviewers will assess in detail 
the full text of selected records regarding the inclusion 
criteria. The scoping review will record and report the 
reasons for excluding sources of evidence in full text 
that did not meet the inclusion criteria. Any divergences 
between reviewers in each stage of the selection 
process will be solved by discussion or with the help of 
one or more other reviewers. The results of the search 
and the study inclusion process will be fully informed 
in the final scoping review and presented according to 
PRISMA-ScR12.

Data extraction
Data will be extracted from records included in the 

scoping review by two or more independent reviewers, 
using a data extraction tool developed by the reviewers. 
These data will encompass specific details on the 
participants, concept, context, study methods, and 
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images related to swallowing in adults/older adults. It 
will map the literature to identify evidence on the topic 
and existing gaps and, based on the results, summarize 
information to develop a protocol for speech-language-
hearing therapists to assess swallowing in adults/older 
adults using US.

The publication of this scoping review protocol 
follows the JBI methodological recommendations, 
ensuring greater transparency in the review and repro-
duction process. This protocol presents the scoping 
review plan, which is important to minimize report 
biases. If this protocol needs to be modified in the 
review process, such changes will be explained in the 
scoping review.

DISCUSSION

US is a swallowing assessment tool that enables the 
analysis of ecstatic and dynamic images of superficial 
and internal structures of the stomatognathic system. 
However, the various methodological applications 
hinder the standardization of results and protocols, 
despite their robust assessment methods and signif-
icant results. The main US findings refer mostly to 
the oral and pharyngeal phases, of which the most 
evident ones are tongue movement and hyoid bone 
displacement during swallowing biomechanics4.

This scoping review was developed to address this 
variability in the process of acquiring and analyzing US 

Chart 1. Data to be extracted from selected studies to map procedures used in ultrasound assessment of swallowing

Authors
Article Title
Year of Publication       
Place  
Objective           
Sample number  
Mean age
Profile of the sample (adults or older adults either healthy or with dysphagia [underlying disease])

Ultrasound equipment 
Type of transducer      
Software used to take images
Model of head stabilizer     
Software used to analyze images  
Ultrasound mode

Patient’s position   
Head position
Transducer position
Food consistency used to assess swallowing      
Volume used to assess swallowing
Instructions to patients for the swallowing assessment
Number of task repetitions
Settings (outpatient center, ward, research environment)     
Biomarkers used to assess swallowing     
Psychometric measures analyzed 
Software configuration to take images (frames, speed, echogenicity...)
Reference points used to measure distance and amplitude

Measuring units used 
Software configuration to analyze images
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The studies included in the review will be descrip-
tively approached if a qualitative analysis is not 
possible. The search strategy may also be modified, if 
necessary, to meet the review objectives. The results 
will provide an overall view of the procedures to acquire 
and analyze US images related to swallowing in adults/
older adults.

This protocol followed all recommended method-
ological precepts to develop scoping reviews and 
has been concluded, being ready to be carried out. 
Extracted data will be presented in tables, diagrams, 
and a narrative text. The review will summarize the 
current knowledge on procedures to acquire and 
analyze US images of swallowing in adults/older adults, 
possibly identifying existing gaps in scientific evidence. 
Hence, it may encourage further research on the topic.

FINAL CONSIDERATIONS

The literature has been describing US as an 
assessment instrument to analyze biomechanical 
swallowing movements. This scoping review 
will describe methods to acquire US swallowing 
assessment images. 

REFERENCES
1. Sonies BC, Chi-Fishman G, Miller JL. Ultrasound imaging and 

swallowing. Normal and abnormal swallowing: imaging in diagnosis 
and therapy. 2nd. Springer; 2003.

2. Papaléo RM, De Souza DS. Ultrassonografia: princípios físicos e 
controle da qualidade. Rev Bras Física Médica. 2019;13(1):14. 
https://doi.org/10.29384/rbfm.2019.v13.n1.p14-23.  

3. Scarborough DR, Waizenhofer S, Siekemeyer L, Hughes M. 
Sonographically measured hyoid bone displacement during 
swallow in preschool children: a preliminary study. J Clin 
Ultrasound. 2010;38(8):430-4. https://doi.org/10.1002/jcu.20733. 
PMID: 20725945. 

4. Leite KK de A, Mangilli LD, Sassi FC, Limongi SCO, Andrade 
CRF de. Ultrasonography and swallowing: critical review of the 
literature. Audiol., Commun. Res. 2014;19(4):412-20. https://doi.
org/10.1590/S2317-64312014000300001378. 

5. Rocha SG, Silva RG da, Berti LC. Qualitative and quantitative ultrasound 
analysis of oropharyngeal swallowing. Codas. 2015;27(5):437-45. 
https://doi.org/10.1590/2317-1782/20152015015. PMID: 26648214.

6. Alves PRC, Gottardo PC. Ultrassonografia à beira do leito - o que 
todo médico deveria saber. Vol. Único, Editora UFPB. 2021.

7. Fuhrmann RAW, Diedrich PR. B-mode ultrasound scanning 
of the tongue during swallowing. Dentomaxillofacial Radiol. 
1994;23(4):211-5. https://doi.org/10.1259/dmfr.23.4.7835526. 
PMID: 7835526.

8. Choi Y, Kim M, Lee B, Yang X, Kim J, Kwon D et al. Development 
of an Ultrasonic Doppler Sensor-Based Swallowing Monitoring and 
Assessment System. Sensors. 2020;20(16):4529. https://doi.
org/10.3390/s20164529. 

9. Tamburrini S, Solazzo A, Sagnelli A, Del Vecchio L, Reginelli 
A, Monsorrò M et al. Sclerosi laterale amiotrofica: valutazione 
ecografica della disfagia. Radiol Medica. 2010;115(5):784-93. 
http://doi.org/10.1007/s11547-010-0523-2. PMID: 20174881.

10. Andrade RA, do Sales Coriolano MDGW, de Souza ELH, da Silva 
JHC, da Cunha MD, Pernambuco L et al. Reliability of ultrasound 
examination of hyoid bone displacement amplitude: a systematic 
review and meta-analysis. Dysphagia. 2022;37(6):1375-85. http://
doi.org/10.1007/s00455-022-10429-1. PMID: 35230536.

11. Peters MDJ, Marnie C, Tricco AC, Pollock D, Munn Z, Alexander 
L et al. Updated methodological guidance for the conduct of 
scoping reviews. JBI Evid Synth. 2020;18(10):2119-26. http://doi.
org/10.11124/JBIES-20-00167. PMID: 33038124.

12. Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D et 
al. PRISMA extension for scoping reviews (PRISMA-ScR): checklist 
and explanation. Ann Intern Med. 2018;169(7):467-73. http://doi.
org/10.7326/M18-0850. PMID: 30178033.

13. Piper C. System for the Unified Management, Assessment, 
and Review of Information (SUMARI). J Med Libr Assoc. 
2019;107(4):634-6. http://doi.org/10.5195/jmla.2019.790. 

Authors’ contributions:

RAA: conceptualization, methodology, formal analysis, original draft 
writing;

ANSA: methodology, formal analysis, original draft writing;

MECPM, ENFS: original draft writing;

LAP, LCB: supervision and original draft review and editing;

HJS: conceptualization, methodology, project administration, and 
original draft review.

https://doi.org/10.29384/rbfm.2019.v13.n1.p14-23
https://doi.org/10.1002/jcu.20733
https://doi.org/10.1590/S2317-64312014000300001378
https://doi.org/10.1590/S2317-64312014000300001378
https://doi.org/10.1590/2317-1782/20152015015
https://doi.org/10.1259/dmfr.23.4.7835526
https://doi.org/10.3390/s20164529
https://doi.org/10.3390/s20164529
http://doi.org/10.1007/s11547-010-0523-2
http://doi.org/10.1007/s00455-022-10429-1
http://doi.org/10.1007/s00455-022-10429-1
http://doi.org/10.11124/JBIES-20-00167
http://doi.org/10.11124/JBIES-20-00167
http://doi.org/10.7326/M18-0850
http://doi.org/10.7326/M18-0850
http://doi.org/10.5195/jmla.2019.790

	_heading=h.n320fhd4d257
	_heading=h.cc1d0qtza52l
	_heading=h.jo206fb865li
	_heading=h.lnvble2r3ec1
	_heading=h.1ndvrzvw8ngc
	_heading=h.vzsp8znxgpqm
	_heading=h.eiw1bcwvx5hu
	_heading=h.cvjumvil3ogy
	_heading=h.cn3bhawn1zbn
	_heading=h.njcmelx26z7a

