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Abstract
Purpose of Review This review summarises the current literature regarding head and neck cancer–associated dysphagia. 
Up-to-date evidence for dysphagia outcome measurement for this population is provided, in addition to recent innovations 
that aim to prevent, reduce or remediate the common and debilitating side effects of treatment.
Recent Findings Both patient-reported outcomes and clinical measures are necessary to capture the multi-dimensional 
nature of swallowing. A minimally important difference in scores has been calculated for some of these measures, to aid 
interpretation and powering of clinical trials. The number of dysphagia-related trials has increased, predominantly investi-
gating optimal treatment for oropharyngeal HPV-positive disease, and speech and language pathology interventions using 
an impairment-based approach.
Summary Although substantial progress has been made, further work is necessary to establish a consensus over outcome 
measures. Modifying treatments may improve outcomes. Several trials are underway to establish the effectiveness of speech 
and language pathology dysphagia interventions.

Keywords Outcome measures · Treatment · Prehabilitation · Speech-language pathology · Deglutition disorders, Head and 
neck neoplasm

Introduction

Dysphagia is one of the most common and debilitating con-
sequences of head and neck cancer (HNC) and its treatment, 
with devastating implications for quality of life and health 
status. While HNC treatments are continually evolving to 
minimise side effects, early identification of dysphagia is 
imperative to prevent potential complications and timely 
rehabilitation. Swallowing is a multifactorial function, and 
thus, different perspectives are necessary to obtain a holistic 
evaluation. In the first section, advancements in swallowing 

outcome measurement will be considered. Following this, 
although not an exhaustive review, recent evidence for HNC 
treatments aiming to reduce dysphagia severity will be sum-
marised, ending with a review of advances in prehabilitation 
and rehabilitation.

Dysphagia Outcome Measurement

Outcome measurement is fundamental to research and is 
integral to good clinical practice. A large number of dys-
phagia tools are available, some specific to HNC, and are 
either clinician-rated or patient-reported [1••]. Each offers a 
unique perspective, with the association between these tools 
being variable and therefore they are not interchangeable 
[2]. An overview of commonly employed measures, and 
where available, their psychometric properties are provided 
below. In addition, the minimally important difference, i.e. 
the smallest difference in score which patients perceive as 
beneficial will be referenced, to enable interpretation by the 
patient, clinician and researcher.
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different disciplines: gastroenterology, otolaryngology,
speech and language therapy, nutrition, and neurology.

Normal swallow mechanism
The speed and complexity of human swallowing are
essential because of the shared upper airway and food-
way, which requires respiration to be suspended during
the moment of swallow. Figure A on bmj.com shows
the major structures and the location of events, and
figure B shows bolus progression in more detail.

Presentation and clinical features
Report by the patient is important and can often locate
lesions accurately, but people have a tendency to iden-
tify the level of blockage at or above the site of the
lesion.16 Thus cervical symptoms may originate at any
point down to the gastro-oesophageal junction. Box 2
summarises the common and less obvious symptoms
and the key findings at examination.

Aspiration of foreign material below the level of the
true vocal cords (fig 2) may complicate dysphagia in as
many as 75% of patients,17 with associated risks of
pneumonia and death,18 especially in people with dys-
arthria.19 The most obvious sign that a person may
have aspirated is the post-swallow cough, but other
more insidious indicators may be present. Silent
incidents with no clinical signs can account for over
half of all cases of radiologically defined aspiration.20

Globus sensation (feeling something “stuck” or
“tightness” in the throat) may be confused with
dysphagia. Patients are typically most aware of this
during dry (saliva) swallows, and specific questioning of
these patients reveals no true hold up of food passage
and no need for dietary modification.21

Investigations
A careful case history and clinical examination may
allow the clinician to identify the underlying pathology
(right side of fig 3), in which case the patient is referred
to the most appropriate speciality. Dysphagia of
unknown aetiology clearly requires detailed investiga-
tion to establish the cause (left side of fig 3). Reported
food obstruction below the clavicles requires primary
investigation with either upper gastrointestinal endos-
copy or barium swallow.

Endoscopy

Endoscopy has the advantage of potentially yielding a
histological diagnosis. The overall rate of oesophageal
perforation after flexible endoscopy involving
oesophageal instrumentation, biopsy, or dilatation is
2.6%.22

Barium swallow

Barium swallow may be more readily available and will
show cervical oesophageal lesions such as a web or
pouch, but post-cricoid cancer may be missed. This
procedure is contraindicated in suspected aspiration:
instead of the desired “full column” barium delineation
of the oesophagus, it may render a spectacular and
hazardous bronchogram.

Oesophageal manometry

Oesophageal manometry remains the investigation of
choice in suspected motility disorders.23 Manometry
can classify oesophageal dysmotility into rare specific
disorders such as achalasia and diffuse oesophageal
spasm or more common non-specific motility disor-
ders that do not respond directly to drug treatment but
may improve if related reflux or psychiatric distur-
bances are treated.24 The symptoms of non-specific
motility disorders may have an uncertain relation to
the manometric abnormalities.25

Fig 1 Pharyngeal
pouch

Box 2: Symptoms of dysphagia and aspiration,

and examination findings

Obvious symptoms

• Difficulty swallowing
• Heartburn
• Coughing or choking before, during, or after
swallowing
• Globus
• Regurgitation of “old” foodstuffs
• Nasal regurgitation
• Feeling of obstruction
• Weight loss

Less obvious symptoms

• Change in eating—for example, eating slowly or
avoiding social occasions
• Frequent throat clearing
• Food avoidance
• Prolonged meal times
• Recurrent chest infections
• Change in respiration pattern after swallowing
• Atypical chest pain
• “Wet” voice quality

Key examination findings

• Angular stomatitis, glossitis (web)
• Oral or oropharyngeal ulceration or swelling (head
and neck cancer)
• Neck mass (cervical lymphadenopathy, obstructive
goitre)
• Unexplained temperature spikes, wet or hoarse
voice (aspiration)
• Tongue fasciculation (motor neurone disease)
• Vocal cord paralysis (cervical or thoracic neoplasia)

Fig 2 Lateral fluoroscopic projection showing contrast material in
the valleculas, pyriform sinuses, laryngeal vestibule, and aspiration
into the upper trachea
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Clinical review

Investigation and management of chronic dysphagia
Paula Leslie, Paul N Carding, Janet A Wilson

Timely intervention by a multidisciplinary team can prevent or ameliorate the complications of
chronic dysphagia, reducing the burden of this common and diverse condition

Dysphagia is an impairment of swallowing that may
involve any structures from the lips to the gastric
cardia. Causes include a wide variety of acute cerebral
conditions, progressive disorders, and trauma, disease,
or surgery to the oro-pharyngo-oesophageal tract (box
1). Department of Health figures for 2001-2 record
more than 23 000 primary diagnoses of dysphagia in
England and Wales, associated with almost 76 000 bed
days in hospital.1 Even these figures do not adequately
reflect the substantial healthcare costs of dysphagia.2

The aim of this review is to summarise the incidence,
causes, and risks of dysphagia and to provide a detailed
update on investigation and management, including
the need for a multidisciplinary approach.

Sources and selection criteria
We used the search terms “swallow,” “dysphagia,” and
“deglutition” to search PubMed, Medline, OVID, and
CINAHL. We have incorporated the consensus from
key texts and recent reviews with a range of foci.3–5 We
all work closely together in the management of adult
patients with swallowing disorders. We are experienced
in flexible endoscopy of the upper airway, videofluoros-
copy, manometry, and rehabilitation of the compro-
mised swallow.

Incidence and causes
The incidence of squamous carcinoma of the oesoph-
agus varies greatly from under 10 per 100 000 in
developed countries to over 150 per 100 000 in Asia.6

Adenocarcinoma of the oesophagus is one of the fast-
est growing cancers in the Western world, constituting
34% of all oesophageal cancers and affecting mainly
men (ratio 7:1).7 Barrett’s oesophagus carries a
hundredfold increased risk of adenocarcinoma.8

The demographic shift upwards in the age profile
of the population results in increased numbers of
people at risk of age related illness such as Parkinson’s
disease. Dysphagia complicates up to two thirds of
cases of stroke and is linked to the reported incidence
of chest infection in stroke.9 Healthy ageing affects the
swallowing process (presbyphagia), and this may have
serious consequences.10 Alternatively, changes with age
may be misattributed to impaired swallowing. Over
50% of residents in long term care facilities have feed-
ing difficulties, dysphagia, or both,11 and almost 30% of
elderly people acutely admitted to hospital are
dysphagic.12 Dysphagia also complicates multiple scle-
rosis, traumatic brain injury, and various psychiatric
disorders.13–15 The causes and consequences of
dysphagia are so diverse that patients are best
managed where there is networked access to a range of

Three additional
figures are on
bmj.com

Box 1: Common causes of dysphagia

• Gastro-oesophageal reflux—waterbrash,
regurgitation, due to dysmotility or stricture
• Achalasia—classically hold-up relieved by
carbonated beverages
• Motility disorders—may be associated with central
chest pain, systemic disease (scleroderma,
dermatomyositis)
• Oesophageal cancer—progressive, weight loss
• Head and neck cancer—pain, dysphagia, otalgia,
> 90% smokers, often excess alcohol consumption
• Pharyngeal pouch—slowly progressive,
regurgitation, gurgling (fig 1)
• Web—able to swallow only small amounts, “can’t
swallow tablets”
• Stroke
• Neurodegenerative disorders—parkinsonism, motor
neurone disease, multiple sclerosis, myasthenia gravis
• Presbyphagia

Summary points

Dysphagia is impairment of swallowing involving
any structures of the upper gastrointestinal tract
from the lips to the lower oesophageal sphincter

Causes of dysphagia include acute cerebral
conditions, degenerative disorders, and trauma,
disease, or surgery to the
oro-pharyngo-oesophageal tract

Dysphagia has important implications in terms of
management of patients, outcomes, and
healthcare costs

Early and accurate evaluation and intervention
are essential and the province of all clinicians
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Late Dysphagia after Radiotherapy-Based Treatment of Head
and Neck Cancer

Katherine A. Hutcheson, PhD1, Jan S. Lewin, PhD1, Denise A. Barringer, MS1, Asher Lisec,
BS1, Brandon Gunn, MD2, Michael W.S. Moore, MD1, and F. Christopher Holsinger, MD1

1Department of Head and Neck Surgery, The University of Texas MD Anderson Cancer Center,
Houston, Texas 77030
2Department of Radiation Oncology, The University of Texas MD Anderson Cancer Center,
Houston, Texas 77030

Abstract
Background—Changing trends in head and neck cancer (HNC) merit an understanding of late
effects of therapy, but few studies examine dysphagia beyond 2 years of treatment.

Methods—A case series was examined to describe the pathophysiology and outcomes in
dysphagic HNC survivors referred for modified barium swallow (MBS) studies ≥5 years after
definitive radiotherapy or chemoradiotherapy (01/2001–05/2011). Functional measures included
the Penetration-Aspiration Scale (PAS), Performance Status Scale-Head and Neck (PSS-HN),
Swallowing Safety Scale (NIH-SSS), and MBSImp.

Results—Twenty-nine patients previously treated with radiotherapy (38%) or
chemoradiotherapy (62%) were included (median years post-treatment: 9, range: 5–19). The
majority (86%) had oropharyngeal cancer; 52% were never smokers. Seventy-five percent had T2-
T3 disease; 52% were N+. Median age at diagnosis was 55 (range: 38–72). Abnormal late
examination findings included: dysarthria/dysphonia (76%), cranial neuropathy (48%), trismus
(38%), and radionecrosis (10%). MBS studies confirmed pharyngeal residue and aspiration in all
dysphagic cases owing to physiologic impairment (median PAS: 8; median NIH-SSS: 10; median
MBSImp: 18) whereas stricture was confirmed endoscopically in 7 (24%). Twenty-five (86%)
developed pneumonia, half requiring hospitalization. Swallow postures/strategies helped 69% of
cases, but no patient achieved durable improvement across functional measures at last follow-up.
Ultimately 19 (66%) were gastrostomy dependent.

Conclusions—Although functional organ preservation is commonly achieved, severe dysphagia
represents a challenging late effect that may develop or progress years after radiation-based
therapy for HNC. These data suggest that novel approaches are needed to minimize and better
address this complication that is commonly refractory to many standard dysphagia therapies.

Send correspondence to Katherine A. Hutcheson, PhD, The University of Texas M. D. Anderson Cancer Center, Unit 1445, Houston,
TX 77030, U.S.A. Telephone: 713-792-6513, Fax: 713-794-4662, karnold@mdanderson.org.
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• 83 prontuários de pacientes falecidos 
• CaCP avançado tratados com radioterapia 
• Registros variaram de 6m a 8 anos após tratamento 
• 47% relataram disfagia durante as consultas 
• 59% apresentaram deglutição prejudicada
• 19% faleceram por pneumonia aspirativa
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RESEARCH

The health risks of dysphagia for patients 
with head and neck cancer: a multicentre 
prospective observational study
Maria Giulia Cristofaro1*, Ida Barca1, Francesco Ferragina1, Daniela Novembre1, Yvelise Ferro2, 
Roberta Pujia2 and Tiziana Montalcini1 

Abstract 
It is well known that malnutrition is a frequent co-morbidity in cancer patients, especially in those with head and neck 
neoplasms. This may be due both to the presence of dysphagia symptoms and to the appearance of adverse effects 
on chemotherapy and / or radiotherapy. The aim of this retrospective observational multicentric study is to evaluate 
the nutritional status between dysphagia cancer patients and non-dysphagia cancer patients. Data from 60 patients 
were analysed, 31 of which without dysphagia and 29 with dysphagia. Results highlight that patients with dysphagia 
had higher involuntary body weight loss than non-dysphagia ones (p < 0.001). By analysing the entire population, it 
stands out a weight loss rate of 12 ± 9% compared to the usual weight was observed and a prevalence of moderate / 
severe malnutrition diagnosis of 53%. Furthermore, 76% of the population who manifested the symptom of dyspha-
gia presented severe malnutrition already at the first visit, compared to 32% of non-dysphagia subjects.

Keywords: Maxillofacial surgery, Malnutrition, Enteral nutrition, Dysphagia, Head and neck cancer

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Malnutrition is one of the most frequent comorbidities in 
the patient with head and neck cancer. !is altered nutri-
tional status can be induced by cachexia, which is often 
associated with malignant tumours [1], dysphagia and/
or odynophagia [2, 3], the iatrogenic effect of the treat-
ment used (surgery, chemotherapy and/or radiotherapy) 
and harmful social behaviours, such as heavy smoking, 
poor diet and alcohol abuse, which are often associated 
with this patient group [4–6]. Dysphagia is a disorder of 
swallowing solid, liquid or semi-liquid foods; it is often 
associated with a dysfunction of the digestive system 
with incorrect transit of the bolus in the upper digestive 
tract. It may be associated with persistent hoarseness and 

dysphonia, pain, swelling in the neck, nosebleeds with 
respiratory obstruction or headache, chronic sinusitis 
unresponsive to treatment with antibiotics, numbness, 
or paralysis of the facial muscles. Dysphagia represents a 
weighty health problem as it makes it difficult to imple-
ment both an independent and safe oral diet.

Malignancies are usually treated through surgery, 
chemotherapy, and radiotherapy, which can be given 
individually or, more commonly, in combination. All 
these methods can increase the incidence of diet-related 
problems [7–9]. Moreover, the use of chemotherapy or 
radiotherapy, especially when combined, can increase 
the incidence of adverse effects, such as oropharyngeal 
mucositis, odynophagia, taste disturbances, xerosto-
mia, nausea, vomiting and fatigue; all of these can con-
tribute to dehydration and significant weight loss [10, 
11], impaired nutritional status, functional capacity, and 
quality of life [12, 13]. Dysphagia is certainly the most 
frequent sequela of head and neck cancer (HNC) and 
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Original Article

Impact of sarcopenia on survival and late toxicity in head and neck
cancer patients treated with radiotherapy
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a b s t r a c t

Background and purpose: Sarcopenia is emerging as an adverse prognostic factor for survival and compli-
cation risk in cancer patients. This study aims to determine the impact of sarcopenia on survival and late
toxicity in a large cohort of head and neck squamous cell carcinoma (HNSCC) patients treated with defini-
tive (chemo)radiotherapy ((C)RT).
Materials and methods: HNSCC patients treated with definitive (C)RT from January 2007 to June 2016
were included. Sarcopenia was assessed from radiation planning computed tomography (CT) scans using
skeletal muscles at level C3. The impact of sarcopenia on overall survival (OS) and disease-free survival
(DFS) was evaluated using the Kaplan–Meier method. Multivariable association models were developed
to assess the impact of sarcopenia on late toxicity.
Results: The study population was composed of 750 HNSCC patients. Cut-off values for sarcopenia were
set at SMI < 42.4 cm2/m2 (men) and <30.6 cm2/m2 (women) corresponding lowest gender specific quar-
tile. Sarcopenic patients had significantly poorer survival rates, especially those with lower performance
status and locally advanced disease. In oropharyngeal cancer patients, survival was more determined by
p16 status than by sarcopenia. In multivariable analysis, sarcopenia was associated with worse OS (HR
0.72, p = 0.012) and DFS (HR 0.67, p = 0.001). In multivariable association models, sarcopenia was
associated with physician-rated xerostomia six months after treatment (OR 1.65, p = 0.027) and
physician-rated dysphagia six and twelve months after treatment (OR 2.02, p = 0.012 and 2.51,
p = 0.003, respectively).
Conclusion: Sarcopenia in HNSCC patients receiving definitive (C)RT is an independent prognostic factor
for worse survival outcomes and is associated with physician-rated toxicity.
! 2020 The Authors. Published by Elsevier B.V. Radiotherapy and Oncology xxx (2020) xxx–xxx This is an

open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Prognosis for head and neck cancer (HNC) patients is deter-
mined by patient- and disease-related factors, such as age, weight
loss, performance status, comorbidities, prior malignancies, clinical
stage, and human papilloma virus (HPV) status [1–4]. Sarcopenia is
emerging as an independent adverse prognostic factor in all onco-
logical patients [5,6], as well as in HNC patients [7–16].

Sarcopenia is defined as severe loss of muscle mass and muscle
function [17]. It is associated with adverse outcomes in oncological
patients, including poorer survival, more postoperative infections,
increased length of hospital stay, and more chemotherapy-
induced dose limiting toxicity [5,6]. Poor alimentation, an impor-

tant risk factor for developing sarcopenia, is very common in
patients with HNC. Approximately 35% to 60% of HNC patients pre-
sent with malnutrition and over 10% weight loss [18]. In addition,
HNC patients experience weight loss, gastrointestinal distress,
anorexia, fatigue, and sarcopenia before, during, and after their
oncological treatment [19]. Radiotherapy (RT) plays a pivotal role
in most HNC patients and is associated with many toxicities, like
xerostomia, dysphagia, oral mucositis, and sticky saliva, resulting
in further deterioration of nutritional status [19–22]. Combining
RT with systemic treatment modalities such as chemotherapy fur-
ther enhances these toxicities [23].

Recent studies, consisting of 85–246 HNC patients, confirmed
that sarcopenia is associated with poor overall survival (OS),
disease-free survival (DFS), chemotherapy toxicity, radiation treat-
ment breaks and post-operative wound complications after total

https://doi.org/10.1016/j.radonc.2020.03.014
0167-8140/! 2020 The Authors. Published by Elsevier B.V.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Identifying Gaps in Research on Rehabilitation for
Patients With Head and Neck Cancer: a Scoping
Review

Sara C. Parke, MD,a Sonal Oza, MD,b Sam Shahpar, MD,c An Ngo-Huang, DO,a

Aliea Herbert, MD,a Touré Barksdale, MD,a Lynn Gerber, MDd

From the aDepartment of Palliative, Rehabilitation and Integrative Medicine, The University of Texas MD Anderson Cancer Center, Houston, TX;
bDepartment of Neurology, Memorial Sloan Kettering Cancer Center, New York, NY; cDepartment of Physical Medicine and Rehabilitation, Shirley
Ryan AbilityLab, Northwestern University, Chicago, IL; and dDepartment of Health Administration and Policy, George Mason University, Fairfax, VA.
Current affiliation for Herbert, Swedish Medical Center, Seattle, WA; Barksdale, Mayo Clinic, Rochester, MN.

Abstract
Objectives: Examine the amount and nature of research activity in head and neck cancer (HNC) rehabilitation; highlight publication trends,
including information about the authors, settings, and study designs; and identify gaps in the existing literature.
Data Sources: Eligible studies were identified using PubMed, Embase, and CINAHL databases.
Study Selection: Inclusion criteria included human subjects, English language, publication between 1/1/1990 and 4/30/2017, HNC patients at
any timepoint in disease, and evaluation of rehabilitation outcomes as described by the International Classification of Functioning, Disability and
Health (ICF) framework. Exclusion criteria included intervention or outcome not specific to rehabilitation or the HNC population, and protocols
or abstracts without corresponding full manuscripts.
Data Extraction: An established 6-step scoping review framework was utilized to develop the review protocol. A 3-level review was then
performed. Data on eligible studies were collected using a Research Electronic Data Capture (REDCap) tool.
Data Synthesis: Among 2201 publications, 258 met inclusion criteria. Publication rate increased by 390% over the study timeframe. Most studies
were observational (nZ150). Few were interventional (nZ35). The most common interventions focused on chewing or swallowing (nZ14),
followed by exercise (nZ10). Most primary outcome measures fit the ICF definition of impairment; fewer fit the definitions of activity limitation
or participation restriction.
Conclusions: Although research volume in HNC rehabilitation is increasing, the literature is dominated by small (!100 patients), outpatient-
based observational studies involving chewing or swallowing-related impairments. More prospective studies in multidisciplinary domains across
the cancer care continuum are needed. There is particular need for interventional studies and prospective observational studies. Future studies
should evaluate clinically-relevant activity limitations and participation restrictions. Rehabilitation professionals have an important role in the
design of future HNC rehabilitation research.
Archives of Physical Medicine and Rehabilitation 2019;-:-------

ª 2019 by the American Congress of Rehabilitation Medicine

As of 2015, there were nearly half a million individuals with head
and neck cancer (HNC) in the United States.1 Relative survival
rates increased from 54.7% to 65.9% between the 1990s and

2000s due to advances in chemoradiation treatment and radio-
therapy techniques.2 As with other cancers, improved survival has
increased the attention of national cancer organizations on chronic
and survivorship care, including rehabilitation needs.3,4

The head and neck region contains structures that are critical
for speech, swallowing, neck and upper extremity function, and
cosmesis. The necessarily invasive treatment of HNC, including
tumor resection, cervical lymph node dissection, and concurrent
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State of Rehabilitation Research in the Head and Neck Cancer 
Population: Functional Impact vs. Impairment-Focused Outcomes
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Abstract
Purpose of Review Management of head and neck cancer (HNC) typically involves a morbid combination of surgery, radia-
tion, and systemic therapy. As the number of HNC survivors grows, there is growing interest in rehabilitation strategies to 
manage HNC-related comorbidity. In this review, we summarize the current state of HNC rehabilitation research.
Recent Findings We have organized our review using the World Health Organization’s International Classification of Func-
tion (ICF) model of impairment, activity, and participation. Specifically, we describe the current research on rehabilitation 
strategies to prevent and treat impairments including dysphagia, xerostomia, dysgeusia, dysosmia, odynophagia, trismus, 
first bite syndrome, dysarthria, dysphonia, lymphedema, shoulder syndrome, cervicalgia, cervical dystonia and dropped 
head syndrome, deconditioning, and fatigue. We also discuss the broader impact of HNC-related impairment by exploring 
the state of rehabilitation literature on activity, participation, psychosocial distress, and suicidality in HNC survivors.
Summary We demonstrate that research in HNC rehabilitation continues to focus primarily on impairment-driven interven-
tions. There remains a dearth of HNC rehabilitation studies directly examining the impact of rehabilitation interventions 
on outcomes related to activity and participation. More high-quality interventional studies and reviews are needed to guide 
prevention and treatment of functional loss in HNC survivors.

Keywords Head and neck neoplasms · Rehabilitation · Quality of life · Speech · Pain · Function

Introduction

The American Joint Committee on Cancer defines head and 
neck cancer (HNC) as a group of malignancies that involve 
the “mucosal surfaces of the upper aerodigestive tract, 
including the oral cavity, pharynx, larynx, and paranasal 
sinuses, as well as cancers of the major and minor salivary 
glands” [1]. HNC is consistently one of the top ten most 
prevalent cancer types [2], comprising more than 4% of new 
cases of cancer worldwide in 2020 [3].

In the USA, the death rate from all cancer types has fallen 
precipitously from its peak in 1991 due to multiple factors 
including improved treatment and successful public health 
campaigns designed to increase early detection and reduce 
smoking [4]. Mortality due to HNC has also declined with 
changing demographics of the disease itself [2]. Most nota-
bly, human papilloma virus (HPV)–associated HNCs, which 
mainly affect the oropharynx and oral cavity, have increased 
in incidence, whereas cancers of the floor of the mouth and 
hypopharynx, which are associated with tobacco and alcohol 
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Quais são as abordagens atuais para 
terapia fonoaudiológica na disfagia?
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Dysphagia Advances in Head and Neck Cancer

J. M. Patterson1  · M. Lawton1
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Abstract
Purpose of Review This review summarises the current literature regarding head and neck cancer–associated dysphagia. 
Up-to-date evidence for dysphagia outcome measurement for this population is provided, in addition to recent innovations 
that aim to prevent, reduce or remediate the common and debilitating side effects of treatment.
Recent Findings Both patient-reported outcomes and clinical measures are necessary to capture the multi-dimensional 
nature of swallowing. A minimally important difference in scores has been calculated for some of these measures, to aid 
interpretation and powering of clinical trials. The number of dysphagia-related trials has increased, predominantly investi-
gating optimal treatment for oropharyngeal HPV-positive disease, and speech and language pathology interventions using 
an impairment-based approach.
Summary Although substantial progress has been made, further work is necessary to establish a consensus over outcome 
measures. Modifying treatments may improve outcomes. Several trials are underway to establish the effectiveness of speech 
and language pathology dysphagia interventions.

Keywords Outcome measures · Treatment · Prehabilitation · Speech-language pathology · Deglutition disorders, Head and 
neck neoplasm

Introduction

Dysphagia is one of the most common and debilitating con-
sequences of head and neck cancer (HNC) and its treatment, 
with devastating implications for quality of life and health 
status. While HNC treatments are continually evolving to 
minimise side effects, early identification of dysphagia is 
imperative to prevent potential complications and timely 
rehabilitation. Swallowing is a multifactorial function, and 
thus, different perspectives are necessary to obtain a holistic 
evaluation. In the first section, advancements in swallowing 

outcome measurement will be considered. Following this, 
although not an exhaustive review, recent evidence for HNC 
treatments aiming to reduce dysphagia severity will be sum-
marised, ending with a review of advances in prehabilitation 
and rehabilitation.

Dysphagia Outcome Measurement

Outcome measurement is fundamental to research and is 
integral to good clinical practice. A large number of dys-
phagia tools are available, some specific to HNC, and are 
either clinician-rated or patient-reported [1••]. Each offers a 
unique perspective, with the association between these tools 
being variable and therefore they are not interchangeable 
[2]. An overview of commonly employed measures, and 
where available, their psychometric properties are provided 
below. In addition, the minimally important difference, i.e. 
the smallest difference in score which patients perceive as 
beneficial will be referenced, to enable interpretation by the 
patient, clinician and researcher.

This article is part of the Topical collection on LARYNGOLOGY: 
Update on Dysphagia
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MD Anderson Dysphagia Inventory (MDADI)
Chen et al., 2001

Swallowing Quality-of-Life Questionnaire (SWAL-QOL)
McHorney et al., 2002

Eating assessment tool (EAT-10)
Belafsky et al., 2008

Swallowing Outcomes After Laryngectomy (SOAL)
Govender et al., 2012

Sydney Swallow Questionnaire (SSQ)
Swivedi et al., 2010

PROs – Patient Related Outcomes

Quais são os 
parâmetros 

multidimensionais 
relacionados à função 
da deglutição nessa 

população?

Bastos et al., 2014

Vieira et al., 2010

Queirós et al., 2013

Valcaide et al., 2018
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Normalcy of Diet – subseção do Performance Status Scale
List et al., 1990

Functional Oral Intake Scale (FOIS) – apesar de ter sido 
desenvolvido para AVC, tem validade para CaCP
Crary, Mann & Groher, 2005

Water swallow test (WST)
DePippo, Holas & Reding, 1992

Cancer-specific swallowing assessment tool MASA-C
Crary & Mann, 2014

Rastreamento, testes e Avaliação clínica

Quais são os 
métodos de 
avaliação da 
disfagia nessa 
população?

21

Penetration Aspiration Scale (PAS)
Rosenbek et al., 1996

DIGEST-VF (Dynamic Imaging Grade of Swallowing Toxicity)
Hutcheson et al., 2017; Hutcheson et al., 2021

DIGEST-FEES
Starmer et al., 2021

Classificação de testes instrumentais
Videofluoroscopia e Videoendoscopia da deglutição 

Quais são os 
métodos de 
avaliação da 
disfagia nessa 
população?

VF: videofluoroscopia
FEES: Flexible endoscopy evaluation of swallowing
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Refining measurement of swallowing safety in the Dynamic 
Imaging Grade of Swallowing Toxicity (DIGEST) criteria: 

Validation of DIGEST version 2
Katherine A. Hutcheson, PhD 1,2; Carly E. A. Barbon, PhD1; Clare P. Alvarez, MS1; and Carla L. Warneke, MS3

BACKGROUND: Dynamic Imaging Grade of Swallowing Toxicity (DIGEST) is a validated method to grade the severity of pharyngeal 

swallowing impairment as a toxicity of cancer based on the degree and patterns of penetration/aspiration and pharyngeal residue over 

a standardly acquired radiographic modified barium swallow (MBS) study. Since its implementation in 2016, areas for the refinement of 

grading mild safety impairments have been identified by clinical and research users. The objective of this study was to assess the per-

formance and validity of refined DIGESTsafety grading criteria (per DIGEST version 2 [DIGESTv2]). METHODS: Refined safety criteria were 

developed and vetted with clinical and research users. DIGESTv2 included 2 changes to the safety criteria. All MBSs with blinded DIGEST 

version 1 grading were sampled from a registry database (1331 patients underwent MBS over the period of December 2005 to July 2019). 

New criteria were applied to derive DIGESTsafety grading version 2. Measures of criterion validity, including the MD Anderson Dysphagia 

Inventory [MDADI] composite score, the Modified Barium Swallow Impairment Profile (MBSImP) pharyngeal total, the MBSImP hyolaryn-

geal components (items 8- 11), and the Performance Status Scale for Head and Neck Cancer Patients [PSS- HN] diet, were correlated 

with DIGESTsafety and overall DIGEST grades from versions 1 and 2 and were compared pairwise between reassigned grades. RESULTS: 
With the application of version 2 safety criteria, 112 of 1331 examinations (8.4%) and 79 of 1331 examinations (5.9%) changed in their 

DIGESTsafety and overall grades, respectively. The safety and overall DIGEST grades (versions 1 and 2) significantly correlated with cri-

terion measures, including the MBSImP pharyngeal total, laryngeal MBSImP parameters of interest, MDADI, and PSS- HN (P <  .0001); 

correlations maintained a similar magnitude between versions 1 and 2. Forty- six upgraded examinations (reassigned from safety grade 1 

per version 1 to grade 2 per version 2) performed similarly to other safety grade 2 examinations (version 1), and this was likewise true for 

66 downgraded examinations (reassigned from safety grade 1 per version 1 to grade 0 per version 2). CONCLUSIONS: Refined criteria 

defining mild safety impairments with the DIGEST methodology changed grades in small numbers of examinations. DIGESTv2 criteria 

maintained criterion validity, demonstrated ordinality, and improved the performance of the method in these rare scenarios. Cancer 
2021;0:1-9. © 2021 American Cancer Society. 

LAY SUMMARY: 
• Dynamic Imaging Grade of Swallowing Toxicity (DIGEST) is a method developed and validated by the investigators in 2016 to grade the 

severity of pharyngeal swallowing dysfunction (dysphagia) with a decision tree or flowsheet to guide the clinician’s review of a standard 

radiographic modified barium swallow study.

• This work reports on the validity of updated DIGEST criteria (version 2) that incorporate 2 modifications to the decision tree. 

KEYWORDS: dysphagia, functional outcome, head and neck cancer, imaging, toxicity.

INTRODUCTION
Dynamic Imaging Grade of Swallowing Toxicity (DIGEST) is an analysis method developed to grade the severity of 
pharyngeal dysphagia based on the results of videofluoroscopy, which is commonly referred to as the modified barium 
swallow (MBS) study. DIGEST uses a basic flowsheet and rubric as a decision tree to summarize the patterns of pen-
etration/aspiration and pharyngeal residue observed on the MBS as markers of swallowing safety and efficiency. This 
process provides a reproducible way to derive summary grading of dysphagia from MBS observations into an overall 
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severity grade of impairment on a 5- point scale in ac-
cordance with the National Cancer Institute’s Common 
Terminology Criteria for Adverse Events (CTCAE) tox-
icity framework.1

The initial development and validation publication 
in a sample of 100 patients with head and neck cancer 
before and after treatment found that DIGEST was reli-
able (intra-  and interrater weighted k values of 0.82- 0.84 
and 0.67- 0.81, respectively) and demonstrated construct 
validity with respect to reference measures of pharyn-
geal pathophysiology per the Modified Barium Swallow 
Impairment Profile (MBSImP; r  =  0.77, P  <  .001), 
perceived dysphagia per the MD Anderson Dysphagia 
Inventory (MDADI; r = −0.41, P < .001), and diet per 
the Performance Status Scale for Head and Neck Cancer 
Patients (PSS- HN) Normalcy of Diet subscale (r = −0.49, 
P  <  .001).1 DIGEST subsequently proved sensitive to 
longitudinal changes after head and neck radiotherapy,2 
head and neck surgery,3 and swallowing therapy4 and was 
found to associate with the radiotherapy dose to swallow-
ing regions of interest2 as detailed in Supporting Table 1.

The analysis steps that raters use to derive the 
DIGEST grade from the MBS are detailed in Figure 1. 
Visuoperceptual measures of swallowing safety (per 
Penetration- Aspiration Scale [PAS] scores)5 and efficiency 
(per the estimated percentage of pharyngeal residue) are 
first assigned for each bolus in a standard protocol. The 
worst performance on PAS and pharyngeal residue is clas-
sified in nominal, ordered bins; then, a decision tree is 
used to assign DIGESTsafety and DIGESTefficiency grades 
ranging from 0 (no impairment) to 4 (life threatening/
profound impairment) that align with the CTCAE 
framework. Finally, a 2 × 2 rubric derives the summary or 
overall grade of pharyngeal dysphagia (DIGEST) based 
on the interaction of DIGESTsafety and DIGESTefficiency.

DIGEST is a simple but robust tool with evidence of 
uptake in clinical and research practice.6- 11 Since its im-
plementation began in 2016, clinical and research speech- 
language pathology users of DIGEST have identified 
areas for refinement specifically related to the grading of 
mild safety impairments. The objective of this work was, 
therefore, to assess the performance of refined DIGEST 
safety grading criteria in DIGEST version 2 (DIGESTv2) 
and the structural validity of DIGESTv2. We hypothe-
sized that DIGESTv2 would maintain significant positive 
correlations with reference measures of clinician- graded 
pharyngeal dysphagia severity (per MBSImP) and signifi-
cant negative correlations with swallowing- related quality 
of life (per MDADI) and diet (per PSS- HN). We further 

hypothesized that DIGESTv2 would demonstrate ordi-
nality in reference to clinician- graded dysphagia severity 
(per MBSImP).

MATERIALS AND METHODS

DIGESTv2 Refinements
Refined safety criteria were developed on the basis of it-
erative feedback from the real- world implementation of 
DIGEST in clinical and research settings. The impetus for 
refining the decision tree for safety grading was the obser-
vation by real- world users that 2 patterns of penetration/
aspiration events graded as mild in the original DIGEST 
flowchart frequently did not match the clinician’s per-
ceived severity of dysphagia or the clinical management of 
dysphagia in those scenarios. Revised DIGESTv2 criteria 
were vetted and refined with users from multiple institu-
tions. Two primary changes were made to the decision 
flowsheet for safety criteria in DIGESTv2, as summarized 
in Figure 2 and Supporting Figure 2: 

• First, frequency modifiers were added for examina-
tions in which the maximum PAS score is 3 to 4. In 
DIGESTv2; a single bolus trial with a PAS score of 3 to 
4 is now DIGESTsafety grade 0 (formerly safety grade 1 
in DIGEST version 1 [DIGESTv1]).

• Second, an additional decision node was added for ex-
aminations in which the maximum PAS score is 7 to 8 
in a single bolus trial. In DIGESTv2, a single bolus trial 
with a PAS score of 7 to 8 in an examination with any 
additional bolus trial with a PAS score of 5 to 6 is now 
DIGESTsafety grade 2 (formerly DIGESTsafety grade 1 
in DIGESTv1).

Other minor clarifications were made to lan-
guage in the decision tree without changes to the struc-
ture or criteria. No structural changes were made to 
the DIGESTefficiency flow chart or the DIGESTsafety by 
DIGESTefficiency rubric.

MBS Acquisition Details
MBS studies were acquired as routine, clinical proce-
dures according to a standard protocol. The standard 
bolus protocol included 2 trials each of 5- mL, 10- mL, 
and self- administered sips from a cup of thin liquid bar-
ium (Varibar; Bracco Diagnostics, Inc), barium pudding 
(Varibar; Bracco Diagnostics, Inc), and a cracker coated in 
barium pudding. MBS images were recorded at 30 frames 
per second with audio synchronization (TIMS Medical, 
Foresight Imaging, Chelmsford, Massachusetts).

DIGEST Version 2/Hutcheson et al

3Cancer  Month 0, 2021

Sample Selection
The sample was drawn from the IRB approved 
Communication, Hearing, and Swallowing Outcomes in 
Oncology Patients registry database (PA11- 0849) at the 
MD Anderson Cancer Center (Houston, Texas). MBS 
examinations with blinded laboratory DIGEST grading 
conducted in patients with diagnosed or suspected head 
and neck cancer (before or after treatment) over the pe-
riod of December 2005 to July 2019 were consecutively 
sampled; this led to 2420 MBS studies in 1331 patients. 
DIGESTv1 was previously graded on all MBS studies by 

blinded, trained laboratory speech pathology raters who 
previously met reliability standards (>80% exact agree-
ment). New criteria were applied to derive the DIGESTv2 
safety grade and then the overall DIGESTv2 grade for 
analysis.

DIGESTv2 Validation
Reference measures of criterion validity included the 
MBSImP pharyngeal total, MDADI composite scores, 
and PSS- HN Normalcy of Diet subscale, as used in the 
original DIGEST validation. The MBSImP pharyngeal 

Figure 1. DIGEST version 1 criteria for deriving the grade of dysphagia (per MBS). Asp indicates aspiration; DIGEST, Dynamic 
Imaging Grade of Swallowing Toxicity; MBS, modified barium swallow; PAS, Penetration- Aspiration Scale; pen, penetration; SLP, 
speech language pathologist; TVF, true vocal fold. Adapted from Hutcheson et al.1

Step 1: 
SLP rates pharyngeal bolus clearance 

on all bolus trials in a standardized 
MBS protocol

Swallow Safety
Per patterns of penetration-
aspiration events (rated by 

Penetration-Aspiration Scale 

Swallow Efficiency
Per patterns of post-swallow 

pharyngeal residue

Step 2:
SLP applies DIGEST criteria per flowsheet below to derive DIGEST 

grade (Hutcheson K et al, Cancer, 2017)

Pharyngeal dysphagia severity per DIGEST grade 
1= mild, 2- = moderate, 3 = severe, 4 = life threatening/profound
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VALIDITY AND RELIABILITY OF DIGEST-FEES
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Introduction:
While Flexible Endoscopic Evaluation of Swallowing (FEES) is a common 
clinical procedure used in the head and neck cancer (HNC) population, 
extant outcome measures for FEES such as bolus-level penetration-
aspiration and residue scores are not well suited as global patient-level 
endpoint measures of dysphagia severity in cooperative group trials or 
clinical outcomes research.  The Dynamic Imaging Grade of Swallowing 
Toxicity (DIGEST™) was initially developed and validated for use during 
videofluoroscopic evaluations as a way to grade safety, efficiency, and 
overall pharyngeal swallowing impairment. The purpose of this study was 
to adapt and validate DIGEST™ for use with FEES.

Methods:
• The DIGEST-FEES instrument was developed based on version 2 of 

the videofluoroscopic DIGEST™ flowchart including use of the 
Penetration Aspiration Scale to determine DIGESTsafety grades and 
percentage of pharyngeal residue to determine DIGESTefficiency grades. 

• An existing database of patients undergoing FEES following treatment 
for HNC was queried to establish a test rating set. In order to include a 
broad variety of dysphagia severity for validation and reliability 
purposes, 100 videos were pre-selected purposively by an 
experienced speech-language pathologist to ensure 1/3 of the exams 
were reflective of clinically judged normal or mild impairment, 1/3 to 
reflect moderate impairment, and 1/3 to reflect severe impairment.

• Three blinded, expert raters then evaluated 100 de-identified post-
HNC treatment FEES examinations followed by 32 randomly selected 
videos to determine intra-rater reliability.

• Intra-rater and inter-rater reliability were tested with quadratic     
weighted kappa.

• Criterion validity against the MD Anderson Dysphagia Inventory    
(MDADI), Functional Oral Intake Scale (FOIS), Secretion Severity 
Scale (SSS), and Yale Residue Rating Scale was assessed with 
Spearman Correlation Coefficients. 

DIGEST-FEES

Safety Efficiency DIGEST

MDADI -0.388 -0.422 -0.434
<.0001 <.0001 <.0001

MDADI (emotional) -0.371 -0.372 -0.395
0.0001 0.0001 <.0001

MDADI (functional) -0.307 -0.310 -0.315
0.002 0.002 0.001

MDADI (physical) -0.392 -0.472 -0.468
<.0001 <.0001 <.0001

Functional Oral Intake Score -0.390 -0.434 -0.433

<.0001 <.0001 <.0001
Secretion severity score 0.419 0.503 0.469

<.0001 <.0001 <.0001
Yale vallecula 0.630 0.846 0.733

<.0001 <.0001 <.0001
Yale pyriform sinus 0.611 0.664 0.652

<.0001 <.0001 <.0001

Results:
• Inter-rater reliability was almost perfect for overall DIGEST-FEES 

grade (κw =0.83) and DIGESTsafety (κw =0.86) and substantial for 
DIGESTefficiency (κw =0.74).  

• Exact agreement for overall DIGEST-FEES grade, DIGESTsafety, and 
DIGESTefficiency was 62%, 73%, and 61% respectively with only 1% of 
discordant ratings differing by more than one grade. 

• Intra-rater reliability was almost perfect across the three raters (κw=
0.9-0.99). 

• DIGEST-FEES, DIGESTsafety, and DIGESTefficiency were all significantly 
associated with all criterion measures (see Table 2).

Table 2: Spearman Correlation Coefficients for DIGEST-FEES 
by criterion measures 

Mean MDADI 74.25 (range 29-100, SD=17.67)
FOIS scores

1
2
3
4
5
6
7

1
4
5
1
29
24
36

Secretion Severity Scores
0
1
2
3

40
45
17
1

Yale Pharyngeal Residue 
Scores

Vallecula
1
2
3
4
5

Pyriform Sinus
1
2
3
4
5

7
21
12
28
35

18
46
20
14
5

Table 1: Patient swallowing characteristics (n = 100)

Conclusions:
DIGEST-FEES is a reliable scale that can be utilized to describe the 
severity of safety, efficiency, and pharyngeal stage overall swallowing 
impairment on FEES among patients with HNC.  Consistent with the 
original videofluoroscopic DIGESTTM scale, strong correlations are 
noted between DIGEST-FEES and reference measures of swallowing 
function, including other FEES measures and moderate for other 
measures of dysphagia including patient perceived quality of life, diet 
level, and secretion severity. 
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DIGEST-FEES Safety Grade

PAS 1-2
“no pen/asp or flash pen
above TVF”

PAS 3-4
“silent pen above TFV or
flash pen to TVF”

PAS 5-6
“silent pen to TVF or 
flash aspiration”

PAS 7-8
“Asp not cleared, 
silent or sensate”

1=mild 2=moderate 3=severe 4=profound/life threatening

Maximum 
Penetration 
Aspiration Scale 
Score

• Max PAS over 
bolus trials

• Rate based on 
liquid, pudding, 
and solid 
(cracker/cookie) 
bolus 
presentation

• Do not rate for 
swallows after 
strategies were 
applied

Safety Grade

Grade 0

Grade 0

Grade 1

Grade 1

Grade 2

Grade 1

Grade 2

Grade 3

Grade 4

PAS modifiers
(Frequency/amt pen/asp

Single event

Intermittent or chronic

Single event, not gross

Intermittent or chronic

Single event, not gross

Intermittent, not gross

Chronic, not gross
Gross, not chronic

Chronic & gross

If any 
additional 
trials PAS 

5-6, 
upgrade to 

safety 2

DIGEST-FEES Efficiency Grade

<10% residue
“minimal or no residue”

10-33% residue
“less than one third”

34-66% residue
“majority residue”

>66% residue
“near complete residue”

Maximum 
amount of 
residue

• Max PAS over 
bolus trials

• Rate based on 
liquid, pudding, 
and solid 
(cracker/cookie) 
bolus 
presentation

• Do not rate for 
swallows after 
strategies were 
applied

Efficiency 
Grade

Grade 0

Grade 1

Grade 2

Grade 3

Grade 3

Grade 4

Pattern of residue
(across bolus types)

All bolus types presented

Cracker and/or cookie

Liquid and/or pudding

Any (but not all) bolus types 
presented

All bolus types presented

Frequency/pattern of pen/asp
If Max PAS ≥ 5, (PAS 5-6 or 7-8)

Amount of pen/asp
If Max PAS ≥ 5, amount of bolus on or below TVF based on 
worst performance on any single bolus

Single event Trace (resembles faint coating, droplets, or trickle 
on/below TVF

Single + (Max PAS 7-8 only) Neither trace nor gross

Intermittent (on multiple but < 50% on a single         
consistency Gross (≥25% bolus volume

Chronic (majority ≥50% of thin liquid trials and/or on >1 
consistency 

Pattern of residue
(across bolus types)

All bolus types presented

S0 S1 S2 S3 S4
E0 0 1 2 3 3
E1 1 1 2 3 3
E2 1 2 2 3 3
E3 2 2 3 3 4
E4 3 3 3 4 4

DIGEST-FEES Score (Interaction of assigned safety and assigned efficiency grades)

1=Mild 2=Moderate 3=Severe 4=Life threatening
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Introduction:
While Flexible Endoscopic Evaluation of Swallowing (FEES) is a common 
clinical procedure used in the head and neck cancer (HNC) population, 
extant outcome measures for FEES such as bolus-level penetration-
aspiration and residue scores are not well suited as global patient-level 
endpoint measures of dysphagia severity in cooperative group trials or 
clinical outcomes research.  The Dynamic Imaging Grade of Swallowing 
Toxicity (DIGEST™) was initially developed and validated for use during 
videofluoroscopic evaluations as a way to grade safety, efficiency, and 
overall pharyngeal swallowing impairment. The purpose of this study was 
to adapt and validate DIGEST™ for use with FEES.

Methods:
• The DIGEST-FEES instrument was developed based on version 2 of 

the videofluoroscopic DIGEST™ flowchart including use of the 
Penetration Aspiration Scale to determine DIGESTsafety grades and 
percentage of pharyngeal residue to determine DIGESTefficiency grades. 

• An existing database of patients undergoing FEES following treatment 
for HNC was queried to establish a test rating set. In order to include a 
broad variety of dysphagia severity for validation and reliability 
purposes, 100 videos were pre-selected purposively by an 
experienced speech-language pathologist to ensure 1/3 of the exams 
were reflective of clinically judged normal or mild impairment, 1/3 to 
reflect moderate impairment, and 1/3 to reflect severe impairment.

• Three blinded, expert raters then evaluated 100 de-identified post-
HNC treatment FEES examinations followed by 32 randomly selected 
videos to determine intra-rater reliability.

• Intra-rater and inter-rater reliability were tested with quadratic     
weighted kappa.

• Criterion validity against the MD Anderson Dysphagia Inventory    
(MDADI), Functional Oral Intake Scale (FOIS), Secretion Severity 
Scale (SSS), and Yale Residue Rating Scale was assessed with 
Spearman Correlation Coefficients. 

DIGEST-FEES

Safety Efficiency DIGEST

MDADI -0.388 -0.422 -0.434
<.0001 <.0001 <.0001

MDADI (emotional) -0.371 -0.372 -0.395
0.0001 0.0001 <.0001

MDADI (functional) -0.307 -0.310 -0.315
0.002 0.002 0.001

MDADI (physical) -0.392 -0.472 -0.468
<.0001 <.0001 <.0001

Functional Oral Intake Score -0.390 -0.434 -0.433

<.0001 <.0001 <.0001
Secretion severity score 0.419 0.503 0.469

<.0001 <.0001 <.0001
Yale vallecula 0.630 0.846 0.733

<.0001 <.0001 <.0001
Yale pyriform sinus 0.611 0.664 0.652

<.0001 <.0001 <.0001

Results:
• Inter-rater reliability was almost perfect for overall DIGEST-FEES 

grade (κw =0.83) and DIGESTsafety (κw =0.86) and substantial for 
DIGESTefficiency (κw =0.74).  

• Exact agreement for overall DIGEST-FEES grade, DIGESTsafety, and 
DIGESTefficiency was 62%, 73%, and 61% respectively with only 1% of 
discordant ratings differing by more than one grade. 

• Intra-rater reliability was almost perfect across the three raters (κw=
0.9-0.99). 

• DIGEST-FEES, DIGESTsafety, and DIGESTefficiency were all significantly 
associated with all criterion measures (see Table 2).

Table 2: Spearman Correlation Coefficients for DIGEST-FEES 
by criterion measures 

Mean MDADI 74.25 (range 29-100, SD=17.67)
FOIS scores

1
2
3
4
5
6
7

1
4
5
1
29
24
36

Secretion Severity Scores
0
1
2
3

40
45
17
1

Yale Pharyngeal Residue 
Scores

Vallecula
1
2
3
4
5

Pyriform Sinus
1
2
3
4
5

7
21
12
28
35

18
46
20
14
5

Table 1: Patient swallowing characteristics (n = 100)

Conclusions:
DIGEST-FEES is a reliable scale that can be utilized to describe the 
severity of safety, efficiency, and pharyngeal stage overall swallowing 
impairment on FEES among patients with HNC.  Consistent with the 
original videofluoroscopic DIGESTTM scale, strong correlations are 
noted between DIGEST-FEES and reference measures of swallowing 
function, including other FEES measures and moderate for other 
measures of dysphagia including patient perceived quality of life, diet 
level, and secretion severity. 
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DIGEST-FEES Safety Grade

PAS 1-2
“no pen/asp or flash pen
above TVF”

PAS 3-4
“silent pen above TFV or
flash pen to TVF”

PAS 5-6
“silent pen to TVF or 
flash aspiration”

PAS 7-8
“Asp not cleared, 
silent or sensate”

1=mild 2=moderate 3=severe 4=profound/life threatening

Maximum 
Penetration 
Aspiration Scale 
Score

• Max PAS over 
bolus trials

• Rate based on 
liquid, pudding, 
and solid 
(cracker/cookie) 
bolus 
presentation

• Do not rate for 
swallows after 
strategies were 
applied

Safety Grade

Grade 0

Grade 0

Grade 1

Grade 1

Grade 2

Grade 1

Grade 2

Grade 3

Grade 4

PAS modifiers
(Frequency/amt pen/asp

Single event

Intermittent or chronic

Single event, not gross

Intermittent or chronic

Single event, not gross

Intermittent, not gross

Chronic, not gross
Gross, not chronic

Chronic & gross

If any 
additional 
trials PAS 

5-6, 
upgrade to 

safety 2

DIGEST-FEES Efficiency Grade

<10% residue
“minimal or no residue”

10-33% residue
“less than one third”

34-66% residue
“majority residue”

>66% residue
“near complete residue”

Maximum 
amount of 
residue

• Max PAS over 
bolus trials

• Rate based on 
liquid, pudding, 
and solid 
(cracker/cookie) 
bolus 
presentation

• Do not rate for 
swallows after 
strategies were 
applied

Efficiency 
Grade

Grade 0

Grade 1

Grade 2

Grade 3

Grade 3

Grade 4

Pattern of residue
(across bolus types)

All bolus types presented

Cracker and/or cookie

Liquid and/or pudding

Any (but not all) bolus types 
presented

All bolus types presented

Frequency/pattern of pen/asp
If Max PAS ≥ 5, (PAS 5-6 or 7-8)

Amount of pen/asp
If Max PAS ≥ 5, amount of bolus on or below TVF based on 
worst performance on any single bolus

Single event Trace (resembles faint coating, droplets, or trickle 
on/below TVF

Single + (Max PAS 7-8 only) Neither trace nor gross

Intermittent (on multiple but < 50% on a single         
consistency Gross (≥25% bolus volume

Chronic (majority ≥50% of thin liquid trials and/or on >1 
consistency 

Pattern of residue
(across bolus types)

All bolus types presented

S0 S1 S2 S3 S4
E0 0 1 2 3 3
E1 1 1 2 3 3
E2 1 2 2 3 3
E3 2 2 3 3 4
E4 3 3 3 4 4

DIGEST-FEES Score (Interaction of assigned safety and assigned efficiency grades)

1=Mild 2=Moderate 3=Severe 4=Life threatening
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Introduction:
While Flexible Endoscopic Evaluation of Swallowing (FEES) is a common 
clinical procedure used in the head and neck cancer (HNC) population, 
extant outcome measures for FEES such as bolus-level penetration-
aspiration and residue scores are not well suited as global patient-level 
endpoint measures of dysphagia severity in cooperative group trials or 
clinical outcomes research.  The Dynamic Imaging Grade of Swallowing 
Toxicity (DIGEST™) was initially developed and validated for use during 
videofluoroscopic evaluations as a way to grade safety, efficiency, and 
overall pharyngeal swallowing impairment. The purpose of this study was 
to adapt and validate DIGEST™ for use with FEES.

Methods:
• The DIGEST-FEES instrument was developed based on version 2 of 

the videofluoroscopic DIGEST™ flowchart including use of the 
Penetration Aspiration Scale to determine DIGESTsafety grades and 
percentage of pharyngeal residue to determine DIGESTefficiency grades. 

• An existing database of patients undergoing FEES following treatment 
for HNC was queried to establish a test rating set. In order to include a 
broad variety of dysphagia severity for validation and reliability 
purposes, 100 videos were pre-selected purposively by an 
experienced speech-language pathologist to ensure 1/3 of the exams 
were reflective of clinically judged normal or mild impairment, 1/3 to 
reflect moderate impairment, and 1/3 to reflect severe impairment.

• Three blinded, expert raters then evaluated 100 de-identified post-
HNC treatment FEES examinations followed by 32 randomly selected 
videos to determine intra-rater reliability.

• Intra-rater and inter-rater reliability were tested with quadratic     
weighted kappa.

• Criterion validity against the MD Anderson Dysphagia Inventory    
(MDADI), Functional Oral Intake Scale (FOIS), Secretion Severity 
Scale (SSS), and Yale Residue Rating Scale was assessed with 
Spearman Correlation Coefficients. 

DIGEST-FEES

Safety Efficiency DIGEST

MDADI -0.388 -0.422 -0.434
<.0001 <.0001 <.0001

MDADI (emotional) -0.371 -0.372 -0.395
0.0001 0.0001 <.0001

MDADI (functional) -0.307 -0.310 -0.315
0.002 0.002 0.001

MDADI (physical) -0.392 -0.472 -0.468
<.0001 <.0001 <.0001

Functional Oral Intake Score -0.390 -0.434 -0.433

<.0001 <.0001 <.0001
Secretion severity score 0.419 0.503 0.469

<.0001 <.0001 <.0001
Yale vallecula 0.630 0.846 0.733

<.0001 <.0001 <.0001
Yale pyriform sinus 0.611 0.664 0.652

<.0001 <.0001 <.0001

Results:
• Inter-rater reliability was almost perfect for overall DIGEST-FEES 

grade (κw =0.83) and DIGESTsafety (κw =0.86) and substantial for 
DIGESTefficiency (κw =0.74).  

• Exact agreement for overall DIGEST-FEES grade, DIGESTsafety, and 
DIGESTefficiency was 62%, 73%, and 61% respectively with only 1% of 
discordant ratings differing by more than one grade. 

• Intra-rater reliability was almost perfect across the three raters (κw=
0.9-0.99). 

• DIGEST-FEES, DIGESTsafety, and DIGESTefficiency were all significantly 
associated with all criterion measures (see Table 2).

Table 2: Spearman Correlation Coefficients for DIGEST-FEES 
by criterion measures 

Mean MDADI 74.25 (range 29-100, SD=17.67)
FOIS scores

1
2
3
4
5
6
7

1
4
5
1
29
24
36

Secretion Severity Scores
0
1
2
3

40
45
17
1

Yale Pharyngeal Residue 
Scores

Vallecula
1
2
3
4
5

Pyriform Sinus
1
2
3
4
5

7
21
12
28
35

18
46
20
14
5

Table 1: Patient swallowing characteristics (n = 100)

Conclusions:
DIGEST-FEES is a reliable scale that can be utilized to describe the 
severity of safety, efficiency, and pharyngeal stage overall swallowing 
impairment on FEES among patients with HNC.  Consistent with the 
original videofluoroscopic DIGESTTM scale, strong correlations are 
noted between DIGEST-FEES and reference measures of swallowing 
function, including other FEES measures and moderate for other 
measures of dysphagia including patient perceived quality of life, diet 
level, and secretion severity. 
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DIGEST-FEES Safety Grade

PAS 1-2
“no pen/asp or flash pen
above TVF”

PAS 3-4
“silent pen above TFV or
flash pen to TVF”

PAS 5-6
“silent pen to TVF or 
flash aspiration”

PAS 7-8
“Asp not cleared, 
silent or sensate”

1=mild 2=moderate 3=severe 4=profound/life threatening

Maximum 
Penetration 
Aspiration Scale 
Score

• Max PAS over 
bolus trials

• Rate based on 
liquid, pudding, 
and solid 
(cracker/cookie) 
bolus 
presentation

• Do not rate for 
swallows after 
strategies were 
applied

Safety Grade

Grade 0

Grade 0

Grade 1

Grade 1

Grade 2

Grade 1

Grade 2

Grade 3

Grade 4

PAS modifiers
(Frequency/amt pen/asp

Single event

Intermittent or chronic

Single event, not gross

Intermittent or chronic

Single event, not gross

Intermittent, not gross

Chronic, not gross
Gross, not chronic

Chronic & gross

If any 
additional 
trials PAS 

5-6, 
upgrade to 

safety 2

DIGEST-FEES Efficiency Grade

<10% residue
“minimal or no residue”

10-33% residue
“less than one third”

34-66% residue
“majority residue”

>66% residue
“near complete residue”

Maximum 
amount of 
residue

• Max PAS over 
bolus trials

• Rate based on 
liquid, pudding, 
and solid 
(cracker/cookie) 
bolus 
presentation

• Do not rate for 
swallows after 
strategies were 
applied

Efficiency 
Grade

Grade 0

Grade 1

Grade 2

Grade 3

Grade 3

Grade 4

Pattern of residue
(across bolus types)

All bolus types presented

Cracker and/or cookie

Liquid and/or pudding

Any (but not all) bolus types 
presented

All bolus types presented

Frequency/pattern of pen/asp
If Max PAS ≥ 5, (PAS 5-6 or 7-8)

Amount of pen/asp
If Max PAS ≥ 5, amount of bolus on or below TVF based on 
worst performance on any single bolus

Single event Trace (resembles faint coating, droplets, or trickle 
on/below TVF

Single + (Max PAS 7-8 only) Neither trace nor gross

Intermittent (on multiple but < 50% on a single         
consistency Gross (≥25% bolus volume

Chronic (majority ≥50% of thin liquid trials and/or on >1 
consistency 

Pattern of residue
(across bolus types)

All bolus types presented

S0 S1 S2 S3 S4
E0 0 1 2 3 3
E1 1 1 2 3 3
E2 1 2 2 3 3
E3 2 2 3 3 4
E4 3 3 3 4 4

DIGEST-FEES Score (Interaction of assigned safety and assigned efficiency grades)

1=Mild 2=Moderate 3=Severe 4=Life threatening
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• Grupo imobilidade (30)
• POR

• 33% com penetração e aspiração 
• 87% com resíduos 

• POT
• 60% com resíduos 

• Grupo mobilidade preservada (24)
• POR

• 44% com resíduos
• POT

• 25% com resíduos

• VED /FEES 
• Pré-op
• 7d POR
• 60d POT

• Maioria mulheres com carcinoma 
papilífero

• 46-65a

VED: videoendoscopia da deglutição = FEES
POR: pós operatório recente 
POT: pós operatório tardio

25

DOENÇA DE 
BASE

QUALIDADE 
DE VIDA

VALORES 
DO 

PACIENTE

CONTEXTO
CENÁRIO

Pilares da tomada de decisão em disfagia

26
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Qual o alvo terapêutico?

Profilaxia antes da cirurgia ou radioterapia?
Durante Radioterapia?

PREVENÇÃO?

Sarcopenia muito comum nesses pacientes: 
câncer, tratamento oncológico, desnutrição e 
idade

FORÇA?

Denervação periférica, cicatriz cirúrgica e da 
irradiação, ressecção de estruturas regionais e  
aderência causam encurtamento

AMPLITUDE DE 
MOVIMENTO

Ausência de estruturas e neuropatia periférica 
com impacto sensorial e motor exigem 
aprendizado

COORDENAÇÃO/

HABILIDADE?

Função repetida com qualidade RESISTÊNCIA?

27

Sobre Pré-habilitação e exercícios profiláticos

Baixo nível de evidência sobre o benefício.
Baixa adesão do paciente?

Tratamentos variados?
Falta padronização das medidas de resultados? 

É possível prevenir, 
reduzir ou remediar 
os efeitos colaterais 

do tratamento 
oncológico? Estratégias de amplitude oral, manobras de Mendelsohn, 

deglutição com esforço, Shaker e Masako

Loewen et al. Prehabilitation in head and neck cancer patients: a 
literature review. J Otolaryngol Head Neck Surg. 2021;50:2.
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PRÉ-HABILITAÇÃO EM CaCP

ACOLHIMENTO VÍNCULO
SUPORTE E 
CUIDADO 

CENTRADO NA 
PESSOA

CONDIÇÕES 
BIOPSICOSSOCIAIS INFORMAÇÃO

MUDANÇA DE 
HÁBITOS

CONDICIONAMENTO

Slide de Débora Queija

29

PRÉ-HABILITAÇÃO EM CÂNCER DE CaCP

MULTIMODAL

NUTRIÇÃO

PROGRAMAS DE 

SUPORTE À 

CESSAÇÃO DO 

TABAGISMO

BEM ESTAR 

PSICOSSOCIAL

EXERCÍCIOS 

FÍSICOS

Lowen et al. (2021), Grimmett et al. (2021)
Silver et al. (2013, 2015)

Slide de Débora Queija
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Estratégia Repetições Frequência Intensidade Duração Desfecho População

Resistência de 
língua em 4 

posições 

Masako 

Deglutição 
com esforço

Mendelsohn

Shaker

1x

10x

10x

10x

Conforme 
método

5x dia
7 dias/ semana

5s

Apertar com 
força

Segurar 5s

Conforme 
método

2 semanas antes 
da RDTQT

VDF: 
Movimento de 
base de língua, 
fechamento do 

vestíbulo 
laríngeo, 

abertura do 
cricofaríngeo e 
posicionamento 
do osso hióide

Tempo de uso 
de GTT 

CCP

18 casos controle
Retrospectivo
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Momento de 
intervenção

PRO-ACTIVE trial protocol (Martino et al. 2021, piloto) quer 
determinar a eficácia da terapia durante RDT e o efeito da 
manutenção da VO na função da deglutição. 

Manutenção da VO está bem estabelecida na prática clínica e 
representa um forte determinante para a função de deglutição a 
longo prazo.

VO: via oral
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50 pacientes divididos em GE e GC (randomização)

18-75 anos CEC boca ou orofaringe tratados cirurgicamente (sem tratamento prévio)

◦ Ressecção do tumor, esvaziamento cervical e reconstrução

Terapia da deglutição com exercícios e treino funcional iniciada no máximo até 21 dias de PO

Avaliação de resultados de VF comparando 30 dias de PO X 3-4 meses de PO

◦ Resíduo

◦ Escala de Penetração e Aspiração de Rosenbek 

2019

GE: grupo de estudo
GC: grupo controle
CEC: carcinoma espino celular ou epidermoide

33

Table 2. Baseline Characteristics by Study Group.

Characteristic Total, n (%) Exercise Group, n (%) Control Group, n (%) P Value

No. of patients 50 25 (50%) 25 (50%)
Age (years)

Mean (SD) 56.2 (8.8) 55.6 (8.6) 56.7 (9.0) .672
Range 40 to 76 43 to 70 40 to 76

Gender .471
Male 48 (96%) 24 (96%) 24 (96%)
Female 2 (4%) 1 (4%) 1 (4%)

Staging .468
Stage I 10 (20%) 4 (16%) 6 (24%)
Stage II 9 (18%) 5 (20%) 4 (16%)
Stage III 10 (20%) 7 (28%) 3 (12%)
Stage IV 21 (42%) 9 (36%) 12 (48%)

Tracheostomy .741
Yes 38 (76%) 18 (72%) 20 (80%)
No 12 (24%) 7 (28%) 5 (20%)

Chemotherapy .551
Yes 33 (66%) 18 (72%) 15 (60%)
No 17 (34%) 7 (28%) 10 (40%)

Radiotherapy .217
Yes 35 (70%) 20 (80%) 15 (60%)
No 15 (30%) 5 (20%) 10 (40%)

Tumor .436
Buccal 14 (28%) 9 (36%) 5 (20%)
Tongue 17 (34%) 10 (40%) 7 (28%)
Lip 1 (2%) 0 1 (4%)
Upper gum 3 (6%) 1 (4%) 2 (8%)
Lower gum 3 (6%) 2 (8%) 1 (4%)
Retromolar 2 (4%) 0 2 (8%)
Hard palate 2 (4%) 1 (4%) 1 (4%)
Mouth floor 2 (4%) 2 (8%) 0
Tonsil 4 (8%) 0 4 (16%)

Reconstruction .092
PMMC flap 18 (36%) 13 (52%) 5 (20%)
ALT flap 20 (40%) 7 (28%) 13 (52%)
Forearm flap 11 (22%) 5 (20%) 6 (24%)
Local flap 1 (2%) 0 1 (4%)

Abbreviations: ALT, anterolateral thigh perforator flap; PMMC, pectoralis major myocutaneous flap.

Figure 2. Flow diagram of patient randomization and analysis. *Oral exercise included range of motion exercise and tongue resistance exercise.
MBSS indicates modified barium swallow study.

E76 Ear, Nose & Throat Journal 98(6)

2019
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35

2264 artigos - 17 
12 eram ensaios clínicos randomizados

1902 pacientes, 3 eventos adversos graves relacionados a azul 
de metileno

2021

Quanto tempo o paciente 
necessitará de uso de TQ?

TQ: traqueostomia

36
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Contraindicações 

Onde está a 
lesão?

Qual a cirurgia 
indicada?

Edema ou 
estenose permite 

tolerância?

Avaliar
Volume de secreção

Edema
estenose

Benefício no uso da 
válvula fonatória?

37

Técnicas de mudança comportamental operacionalizada por 
meio da educação, programa de exercícios de deglutição 
adaptado individualmente, estabelecimento de metas, 
automonitoramento e prática comportamental 

Uso de aplicativos móveis

Treinamento virtual 

Como promover 
ADESÃO  
terapêutica

Quais são as propostas atuais para terapia de 
deglutição?

38
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Exercícios de deglutição em CaCP

Exercícios de deglutição demonstraram benefício 
na função de deglutição e abertura da boca em 
pacientes com CCP submetidos a tratamento 

multimodal. 

19 estudos clínicos randomizados

1.100 participantes 

2021

Intervenção nessa população envolve 
exercícios, mas não tratamos disfagia mecânica 

somente com exercícios

39

Estatisticamente

◦ efeito pequeno na função de deglutição 

◦ efeito moderado na abertura da imediatamente após a 

intervenção 

◦ efeito pequeno na abertura de boca em 6 meses de 

acompanhamento

◦ efeitos não significativos no risco de aspiração, performance 

status funcional e todos os domínios da qualidade de vida
Intervenção nessa população envolve 

exercícios, mas não tratamos disfagia mecânica 
somente com exercícios

Exercícios de deglutição em CaCP
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Abstract
The diagnosis and treatment of head and neck cancer (HNC) can have substantial impact on swallowing function, nutritional 
balance, physical function and quality of life (QoL). Early initiated swallowing exercises are hypothesized to improve swal-
lowing function in HNC patients. The aim was to investigate the effects of swallowing exercises and progressive resistance 
training (PRT) during radiotherapy on swallowing function, physical function and QoL in patients with pharynx-, larynx-, 
oral cavity cancer or unknown primary compared to usual care. In a multi-centre RCT participants were assigned to (a) 
twice-weekly PRT and daily swallowing exercises throughout treatment or (b) usual care. Outcomes were measured at end 
of treatment and 2, 6 and 12 months after. Primary outcome was penetration aspiration score (PAS). Data were analysed 
on an “intention-to-treat” basis by GEE logistic regression model, linear mixed effects model and cox regression. Of 371 
invited HNC patients, 240 (65%) enrolled. Five participants were excluded. At 12 months follow-up, 59 (25%) participants 
were lost. Analyses showed significant effect on mouth opening, QoL, depression and anxiety at 12 months when compar-
ing intervention to non-active controls. The trial found no effect on swallowing safety in HNC undergoing radiotherapy, but 
several positive effects were found on secondary outcomes when comparing to non-active controls. The intervention period 
may have been too short, and the real difference between groups is too small. Nevertheless, the need to identify long-lasting 
intervention to slow down or avoid functional deteriorations is ever more crucial as the surviving HNC population is growing.

Keywords Deglutition disorders · Head and neck neoplasms · Rehabilitation · Exercise

Introduction

Head and neck cancer (HNC) can have substantial impact on 
swallowing function, nutritional balance, physical function 
and health related quality of life (HRQOL) [1, 2]. In a Dan-
ish randomized controlled trial (RCT) of 1476 patients with 
head and neck squamous cell carcinoma (HNSCC) eligible 
for primary radiotherapy, the prevalence of acute dysphagia 
was 83%. Chronic dysphagia prevalence declined to 46% 
and 23%, respectively, one and five years after treatment [3]. 
In a prospective cohort study of 425 Dutch HNC survivors 
[4], swallowing impairment and xerostomia was negatively 
associated with HRQOL. Further, based on data from a con-
trolled intervention study of 266 HNC survivors, Daugaard 
et al. [5] found similar association between dysphagia and 
HRQOL. Dysphagia may result from multiple factors such 
as xerostomia, taste loss, impaired dental status, decreased 
sensory function, fibrosis and trismus [6–8]. Disuse of swal-
lowing muscles can contribute to functional decline [9, 10]. 
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• Candidatos ideais: suspeita de disfagia grave ou com 
capacidade de deglutição desconhecida

• Cubos de gelo de 5x7mm

• Possibilidade de visualizar por VED usando corante 

• “Pegue 2 pedaços de gelo, mova-os pela boca e 
engula tudo de uma vez quando estiver pronto”

42
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Achados preliminares sugerem que certos pacientes são mais 
responsivos a regimes de exercícios intensivos, mas as taxas de 

adesão são baixas.

Intensidade

43

Direcionamentos
Futuros 

5 estudos clínicos randomizados com EMST em 
CaCP em andamento.
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Abstract
Background: Persistent dysphagia after head and neck 
cancer (HNC) is a challenging clinical problem. Swallowing 
therapy conventionally employs exercise at a low level of 
intensity, often carried out at home by the patient (i.e., a 
“home program”). While effective as a preventive 
regimen, a critical minority of HNC survivors have 
refractory dysphagia after cancer treatment that is not 
responsive to standard home program or low intensity 
swallowing therapy routines.  
Methods: A boot camp swallowing therapy program was 
started in our institution in 2012. Boot camp is a short, 
intense (daily, 2-3 weeks) outpatient therapy program. 
The hallmark of boot camp is mass practice of functional 
swallows in daily sessions that intensify the work load 
under a progressive-resistance model of exercise 
therapy. Published device-driven (“biofeedback”) and 
bolus-driven paradigms were adapted and implemented 
in the program under similar therapeutic principles. A 
consecutive case series was examined to evaluate 
therapy practices and early outcomes after boot camp in 
patients with persistent dysphagia per modified barium 
swallow (MBS) studies at least 3-months after HNC 
treatment. Outcome measures included the Penetration-
Aspiration Scale per MBS, MD Anderson Dysphagia 
Inventory (MDADI), and functional status measures. 
Results: 34 patients were enrolled in boot camp 
swallowing therapy over 2 years. All had a history of head 
and neck radiotherapy, 8 also had surgery to the primary 
site or radical neck dissection (median 5 years post-
treatment). Most (59%) had late effects of treatment >3 
years post-radiotherapy.  91% of patients were aspirating 
(median PAS, 8 “silent aspiration”) and 15 (44%) had a 
history of pneumonia. Half were gastrostomy-dependent. 
Only device-driven boot camp was offered in year 1; a 
bolus-driven paradigm was added in Year 2. Three were 
lost to follow-up. At a median follow-up of 2 months, 
global MDADI scores (pre 49.6, post 60.7, p=0.048) and 
PSS diet scores (pre 36.3, post 62.7, p<0.001) significantly 
improved after boot camp. Considering all domains 
(functional status, aspiration, perceived dysphagia), 81% 
improved at least one aspect of swallowing. 61% 
improved functional status (i.e., diet, tube). 
Penetration/aspiration scores did not significantly change 
(p=0.822). 
Conclusions: Boot camp swallowing therapy shows 
promise for persistent dysphagia in HNC survivors. In this 
early program evaluation, conventional boot camp 
methods improved QOL and functional status in a 
majority of patients, but did not resolve 
penetration/aspiration. Refinements to our therapeutic 
model are ongoing to address all facets of dysphagia 
including chronic aspiration particularly in challenging 
populations such as those with late dysphagia. 

Objective
Assess outcomes of “boot camp” swallowing 
therapy program 2 years after implementation. 

Conclusions
Limited gains are reported after conventional 
limited-intensity swallowing therapy in patients 
with persistent dysphagia after head and neck 
radiotherapy7. We systematically implemented an 
individualized high-intensity swallowing therapy 
program (“boot camp”) for this challenging 
population. Boot camp was most likely to offer 
small improvements in functional status (e.g., 
decreasing daily cans of supplemental nutrition, or 
incremental improvements in range or complexity 
of oral intake), but major improvements such as 
tube removal were rare (6%) and only 1 patient 
stopped aspirating altogether.  Nonetheless, we 
observed statistically significant improvement in 
global swallowing-specific QOL suggesting that 
intensive swallow therapy helps patients adapt to 
severe levels of swallowing dysfunction, essentially 
helping them to cope and compensate  - to live 
better with the problem. These findings represent 
early outcomes of an evolving therapy program. 
Identifying therapy strategies to better improve 
aspiration and prevent pneumonia is a priority as 
we develop this program further.
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Gains after Boot Camp
• 81% (25/31) improved at least 1 domain of 

swallowing after boot camp (functional status, 
perception, or penetration/aspiration). 

• None improved in all 3 domains.

Offering More for Persistent Dysphagia after Head & Neck Cancer:
The Evolution of Boot Camp Swallowing Therapy
Hutcheson KA, Kelly S, Barrow MP, Barringer DA, Perez DP, Little LG, Weber RS, Lewin JS
University of Texas MD Anderson Cancer Center, Dept of Head & Neck Surgery; Augustana College

Methods
• Inclusion: Boot camp for persistent 

dysphagia ≥3 months post-HNC treatment
• Assessment times: Intake, Discharge, 

Follow-up (1st post-boot camp MBS)
• Pre-post measures assessed 3 domains of 

swallow function: 
1. Penetration-aspiration,3
2. Swallow-related QOL per MDADI4, and 
3. Functional status per FOIS5, PSSHN6

diet, liquid restrictions (e.g., thickener), 
tube-dependence, and cans/day of 
nutritional supplement (PO or tube).

• Outcomes were assessed per intention-to-
treat and a non-parametric Wilcoxon 
signed rank test was used for pre-post 
comparison (α=0.05)

Boot
camp 
swallow 
therapy

9 Program started at MDACC 
in 2012

9 Short, intense exercise-
based outpatient 
swallowing therapy (daily 
x2-3 weeks)

9 Mass practice of functional 
swallows 

9 Intensifying exercise load 
under progressive 
resistance model

9 Two published models were 
adapted and implemented: 
device-driven 
(biofeedback)1 and bolus-
driven (McNeil)2

Table 3. Domains of improvement after boot camp (n=31)

61% had one of 
more of the 

following 
improvements in 

functional 
status

9 Tube removal (6%)
9 NPO to partial PO (12%)
9 ↓ liquid restriction (24%)
9 ↓ # cans nutritional 

supplement (24%)
9 Median FOIS Δ +1.5 (p=0.054)
9 Median PSSHN diet Δ +20 

(p<0.001)

16% improved 
penetration-

aspiration scores

9 3 pts PAS Δ -1 point
9 2 pts PAS Δ≥ -2 points
9 Median PAS Δ0 (p=0.822)

35% improved 
swallow-

specific QOL

9 10 pts Δ ≥20 points global 
MDADI “my swallow affects my 
day to day activities”

9 Mean MDADI ↑ all domains
9 Mean global MDADI  Δ+11.1 

points (p=0.0487)

Patients
• 34 disease-free HNC survivors who 

enrolled in boot camp therapy for 
persistent dysphagia after H&N RT were 
studied

• 3 patients did not follow-up after boot 
camp

Table 1. Patient characteristics (n=34)
Sex, no. (%)
Female
Male

6 (18)
28 (82)

Age, y.
Median (range) 65 (49-75)
Tumor site, no. (%)
Oropharynx
Hypopharynx and larynx
Nasopharynx
Thyroid
Oral Cavity

26 (76)
2 (6)
2 (6)
1 (3)
3 (9)

T classification, no. (%)
T1
T2
T3
T4

1 (3)
16 (47)
13 (38)

4 (12)
N Classification, no. (%)
N0
N1
N2
NX

2 (6)
8 (24)

23 (68)
1 (3)

Therapeutic combination, no. (%)
RT alone
Induction + RT
Concurrent + RT
Primary surgery + PORT
RT + Salvage Surgery

4 (12)
1 (3)

21 (62)
4 (12)
4 (12)

Time post-treatment, y.
Median (range) 5 (0.3-20)
Pre-Boot Camp, no. (%)
Feeding tube
Aspiration (PAS≥6)
Pneumonia
Restricted PO (FOIS<7)

17 (50)
31 (91)
15 (44)
33 (97)

Table 2. Boot camp summary (n=34)
Sessions, median. 10
Weeks, median. 2
Primary paradigm, no. (%)
Bolus-driven
Device driven

20 (59)
14 (41)

Daily sessions, no. (%)
QD
BID

24 (71)
10 (29)
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Fig. 2. Pre-Post MDADI Scores.  Mean MDADI scores pre-
post boot camp swallow therapy. Global MDADI significantly 
improved (Δ+11.1, p=0.049)

Fig. 1. CONSORT diagram.

Boot Camp therapy
• Only device-driven (biofeedback) was offered 

in year 1
• A bolus-driven paradigm was added in year 2

Abstract
Background: Persistent dysphagia after head and neck 
cancer (HNC) is a challenging clinical problem. Swallowing 
therapy conventionally employs exercise at a low level of 
intensity, often carried out at home by the patient (i.e., a 
“home program”). While effective as a preventive 
regimen, a critical minority of HNC survivors have 
refractory dysphagia after cancer treatment that is not 
responsive to standard home program or low intensity 
swallowing therapy routines.  
Methods: A boot camp swallowing therapy program was 
started in our institution in 2012. Boot camp is a short, 
intense (daily, 2-3 weeks) outpatient therapy program. 
The hallmark of boot camp is mass practice of functional 
swallows in daily sessions that intensify the work load 
under a progressive-resistance model of exercise 
therapy. Published device-driven (“biofeedback”) and 
bolus-driven paradigms were adapted and implemented 
in the program under similar therapeutic principles. A 
consecutive case series was examined to evaluate 
therapy practices and early outcomes after boot camp in 
patients with persistent dysphagia per modified barium 
swallow (MBS) studies at least 3-months after HNC 
treatment. Outcome measures included the Penetration-
Aspiration Scale per MBS, MD Anderson Dysphagia 
Inventory (MDADI), and functional status measures. 
Results: 34 patients were enrolled in boot camp 
swallowing therapy over 2 years. All had a history of head 
and neck radiotherapy, 8 also had surgery to the primary 
site or radical neck dissection (median 5 years post-
treatment). Most (59%) had late effects of treatment >3 
years post-radiotherapy.  91% of patients were aspirating 
(median PAS, 8 “silent aspiration”) and 15 (44%) had a 
history of pneumonia. Half were gastrostomy-dependent. 
Only device-driven boot camp was offered in year 1; a 
bolus-driven paradigm was added in Year 2. Three were 
lost to follow-up. At a median follow-up of 2 months, 
global MDADI scores (pre 49.6, post 60.7, p=0.048) and 
PSS diet scores (pre 36.3, post 62.7, p<0.001) significantly 
improved after boot camp. Considering all domains 
(functional status, aspiration, perceived dysphagia), 81% 
improved at least one aspect of swallowing. 61% 
improved functional status (i.e., diet, tube). 
Penetration/aspiration scores did not significantly change 
(p=0.822). 
Conclusions: Boot camp swallowing therapy shows 
promise for persistent dysphagia in HNC survivors. In this 
early program evaluation, conventional boot camp 
methods improved QOL and functional status in a 
majority of patients, but did not resolve 
penetration/aspiration. Refinements to our therapeutic 
model are ongoing to address all facets of dysphagia 
including chronic aspiration particularly in challenging 
populations such as those with late dysphagia. 

Objective
Assess outcomes of “boot camp” swallowing 
therapy program 2 years after implementation. 

Conclusions
Limited gains are reported after conventional 
limited-intensity swallowing therapy in patients 
with persistent dysphagia after head and neck 
radiotherapy7. We systematically implemented an 
individualized high-intensity swallowing therapy 
program (“boot camp”) for this challenging 
population. Boot camp was most likely to offer 
small improvements in functional status (e.g., 
decreasing daily cans of supplemental nutrition, or 
incremental improvements in range or complexity 
of oral intake), but major improvements such as 
tube removal were rare (6%) and only 1 patient 
stopped aspirating altogether.  Nonetheless, we 
observed statistically significant improvement in 
global swallowing-specific QOL suggesting that 
intensive swallow therapy helps patients adapt to 
severe levels of swallowing dysfunction, essentially 
helping them to cope and compensate  - to live 
better with the problem. These findings represent 
early outcomes of an evolving therapy program. 
Identifying therapy strategies to better improve 
aspiration and prevent pneumonia is a priority as 
we develop this program further.
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Gains after Boot Camp
• 81% (25/31) improved at least 1 domain of 

swallowing after boot camp (functional status, 
perception, or penetration/aspiration). 

• None improved in all 3 domains.
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Methods
• Inclusion: Boot camp for persistent 

dysphagia ≥3 months post-HNC treatment
• Assessment times: Intake, Discharge, 

Follow-up (1st post-boot camp MBS)
• Pre-post measures assessed 3 domains of 

swallow function: 
1. Penetration-aspiration,3
2. Swallow-related QOL per MDADI4, and 
3. Functional status per FOIS5, PSSHN6

diet, liquid restrictions (e.g., thickener), 
tube-dependence, and cans/day of 
nutritional supplement (PO or tube).

• Outcomes were assessed per intention-to-
treat and a non-parametric Wilcoxon 
signed rank test was used for pre-post 
comparison (α=0.05)

Boot
camp 
swallow 
therapy

9 Program started at MDACC 
in 2012

9 Short, intense exercise-
based outpatient 
swallowing therapy (daily 
x2-3 weeks)

9 Mass practice of functional 
swallows 

9 Intensifying exercise load 
under progressive 
resistance model

9 Two published models were 
adapted and implemented: 
device-driven 
(biofeedback)1 and bolus-
driven (McNeil)2

Table 3. Domains of improvement after boot camp (n=31)

61% had one of 
more of the 

following 
improvements in 

functional 
status

9 Tube removal (6%)
9 NPO to partial PO (12%)
9 ↓ liquid restriction (24%)
9 ↓ # cans nutritional 

supplement (24%)
9 Median FOIS Δ +1.5 (p=0.054)
9 Median PSSHN diet Δ +20 

(p<0.001)

16% improved 
penetration-

aspiration scores

9 3 pts PAS Δ -1 point
9 2 pts PAS Δ≥ -2 points
9 Median PAS Δ0 (p=0.822)

35% improved 
swallow-

specific QOL

9 10 pts Δ ≥20 points global 
MDADI “my swallow affects my 
day to day activities”

9 Mean MDADI ↑ all domains
9 Mean global MDADI  Δ+11.1 

points (p=0.0487)

Patients
• 34 disease-free HNC survivors who 

enrolled in boot camp therapy for 
persistent dysphagia after H&N RT were 
studied

• 3 patients did not follow-up after boot 
camp

Table 1. Patient characteristics (n=34)
Sex, no. (%)
Female
Male

6 (18)
28 (82)

Age, y.
Median (range) 65 (49-75)
Tumor site, no. (%)
Oropharynx
Hypopharynx and larynx
Nasopharynx
Thyroid
Oral Cavity

26 (76)
2 (6)
2 (6)
1 (3)
3 (9)

T classification, no. (%)
T1
T2
T3
T4

1 (3)
16 (47)
13 (38)

4 (12)
N Classification, no. (%)
N0
N1
N2
NX

2 (6)
8 (24)

23 (68)
1 (3)

Therapeutic combination, no. (%)
RT alone
Induction + RT
Concurrent + RT
Primary surgery + PORT
RT + Salvage Surgery

4 (12)
1 (3)

21 (62)
4 (12)
4 (12)

Time post-treatment, y.
Median (range) 5 (0.3-20)
Pre-Boot Camp, no. (%)
Feeding tube
Aspiration (PAS≥6)
Pneumonia
Restricted PO (FOIS<7)

17 (50)
31 (91)
15 (44)
33 (97)

Table 2. Boot camp summary (n=34)
Sessions, median. 10
Weeks, median. 2
Primary paradigm, no. (%)
Bolus-driven
Device driven

20 (59)
14 (41)

Daily sessions, no. (%)
QD
BID

24 (71)
10 (29)

Fig. 2. Pre-Post MDADI Scores.  Mean MDADI scores pre-
post boot camp swallow therapy. Global MDADI significantly 
improved (Δ+11.1, p=0.049)

Fig. 1. CONSORT diagram.

Boot Camp therapy
• Only device-driven (biofeedback) was offered 

in year 1
• A bolus-driven paradigm was added in year 2
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9 Componentes de dose terapêutica

Frequência

 Intensidade

  Tempo (duração)

   Tipo

    Repetições

     Séries

      Padrão (intervalos de descanso) 

       Progressão

Dose in Exercise-Based Dysphagia Therapies: A Scoping 
Review

Brittany N. Krekeler, PhD1,2,3, Linda M. Rowe, MS1,2, Nadine P. Connor, PhD1,2

1Department of Communication Sciences and Disorders, University of Wisconsin-Madison 
Goodnight Hall, 1300 University Ave, Madison, WI 53706
2Department of Surgery-Otolaryngology, University of Wisconsin-Madison Clinical Science 
Center, 600 Highland Avenue, Madison, Wisconsin 53792-7375
3Department of Communication Sciences and Disorders, Northwestern University Swallowing 
Cross-Systems Collaborative, 2240 Campus Drive, Evanston, IL 60208

Abstract
Background—Optimal exercise doses for exercise-based approaches to dysphagia treatment are 
unclear. To address this gap in knowledge, we performed a scoping review to provide a record of 
doses reported in the literature. A larger goal of this work was to promote detailed consideration of 
dosing parameters in dysphagia exercise treatments in intervention planning and outcome 
reporting.

Methods—We searched PubMed, Scopus[Embase], CINAHL, and Cochrane databases from 
inception to July 2019, with search terms relating to dysphagia and exercises to treat swallowing 
impairments. Of the eligible 1906 peer-reviewed articles, 72 met inclusionary criteria by reporting, 
at minimum, both the frequency and duration of their exercise-based treatments.

Results—Study interventions included tongue exercise (n=16), Shaker/head lift (n=13), 
respiratory muscle strength training (n=6), combination exercise programs (n=20), mandibular 
movement exercises (n=7), lip muscle training (n=5), and other programs that did not fit into the 
categories described above (n=5). Frequency recommendations varied greatly by exercise type. 
Duration recommendations ranged from 4 weeks to 1 year. In articles reporting repetitions (n=66), 
the range was 1 to 120 reps/day. In articles reporting intensity (n=59), descriptions included values 
for force, movement duration, or descriptive verbal cues, such as “as hard as possible.” Outcome 
measures were highly varied across and within specific exercise types.

Conclusions—We recommend inclusion of at least the frequency, duration, repetition, and 
intensity components of exercise dose to improve reproducibility, interpretation, and comparison 
across studies. Further research is required to determine optimal dose ranges for the wide variety 
of exercise-based dysphagia interventions.
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Direcionamentos
Futuros 

Estudos que indicam benefícios potenciais do 
treinamento da coordenação respiração-deglutição 
usando biofeedback em pacientes com CaCP com 
impacto no fechamento do vestíbulo laríngeo, retração 
da base da língua e limpeza do resíduo. 

Martin-Harris B et al. Arch Phys Med Rehabil. 2015;96(5):885–93.

47

O uso profilático de gabapentina para o tratamento da 
dor durante a quimiorradiação parece contribuir para a 

manutenção de

ingestão oral e minimiza o uso de tubos PEG. 
Isso está associado a uma melhor proteção das vias 

aéreas pós-tratamento e função fisiológica da deglutição. 
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• Durante todo o período da RDTQT ou até 6 semanas
• Sessão de 45 min: 10x 4 séries de 10min
• Falsetto
• Pressão de língua
• Deglutição com esforço
• Therabite 

2 x dia

49

Composição muscular e função 
• O tamanho do músculo e o tempo de relaxamento foram significativamente diferentes entre os grupos 

de estudo na análise da RM.
• Três músculos foram beneficiados no GE (programa “pharyngocize”): genioglosso, milo-hioideo e 

hioglosso.

Capacidade funcional de engolir

• A capacidade funcional de deglutição deteriorou-se menos no GE em relação ao controle pela escala 
MASA

• Houve diferença para maior abertura de boca no GE
• Não houve diferença significativa nos resultados de VED, FOIS e nutrição
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Direcionamentos
Futuros 

Terapia manual para linfedema pode reduzir dor 
durante radioterapia.

MANTLE (em andamento) tem objetivo de 
melhorar a postura cervical para otimizar a 
deglutição.

1Hutcheson K, et al. BMJ Open 2021;11:e047830. doi:10.1136/bmjopen-2020-047830

Open access 
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ABSTRACT
Introduction Late dysphagia that develops or persists 
years after head and neck cancer (HNC) is a disabling 
survivorship issue. Fibrosis is thought to stiffen connective 
tissues and compress peripheral nerve tracts, thereby 
contributing to diminished strength, #exibility, and in 
some cases denervation of swallowing muscles. Manual 
therapy (MT) is used in cancer survivors for pain and other 
indications, but it is unknown if increasing blood #ow, 
#exibility and cervical range of motion (CROM) in the head 
and neck may improve late dysphagia.
Methods and analysis Manual Therapy for Fibrosis- 
Related Late Effect Dysphagia (MANTLE) is a National 
Cancer Institute- funded prospective single- arm pilot 
trial evaluating the feasibility, safety and therapeutic 
potential of MT in patients with late dysphagia after 
radiotherapy (RT) for HNC. Disease- free survivors ≥2 years 
after curative- intent RT for HNC with at least moderate 
dysphagia and ≥2 Common Terminology Criteria for 
Adverse Events version 4.0 "brosis are eligible. The target 
sample size is 24 participants who begin the MANTLE 
programme. MANTLE is delivered in 10 MT sessions over 6 
weeks with an accompanying home exercise programme 
(HEP). Patients then transition to a 6- week post- washout 
period during which they complete the HEP and then 
return for a "nal post- washout evaluation. Feasibility 
(primary endpoint) and safety will be examined. Serial 
assessments include CROM, modi"ed barium swallow 
studies, quantitative MRI, electromyography (optional) 
and patient- reported outcomes as secondary, tertiary and 
exploratory endpoints.
Ethics and dissemination The research protocol 
and informed consent document was approved by the 
Institutional Review Board at the University of Texas MD 
Anderson Cancer Center. Findings will be disseminated 
through peer- reviewed publication that will be made 
publicly available on PubMed Central on acceptance for 
publication, in compliance with NIH public access policy.
Trial registration number NCT03612531.

INTRODUCTION
Dysphagia is a priority issue for head and 
neck cancer (HNC) survivors. While note-
worthy as a driver of quality of life (QOL),1 

chronic, persistent or late dysphagia is also 
a serious health problem in long- term survi-
vorship. Even in modern practice, chronic 
aspiration (airway entry of liquids or food) is 
a life- threatening manifestation of dysphagia 
afflicting up to 30% of survivors treated with 
definitive radiotherapy (RT) or chemoradio-
therapy (CRT).2 HNC survivors treated with 
CRT are 2.7 times more likely to develop aspi-
ration pneumonia than non- cancer controls, 
and aspiration pneumonia confers a 42% 
increased risk of mortality among survivors.3

There is a rapidly growing pool of HNC 
survivors at risk for late dysphagia. Almost 
half of HNCs are now human papillomavirus 
(HPV)- driven oropharyngeal cancers, the 
incidence of which is expected to increase 
through at least 2030.4 The vast majority of 
this fast- growing, large subgroup of HNC 
survivors has been treated with curative RT at 
doses of 60 Gray (Gy) or more to the pharyn-
geal axis sufficient to induce chronic or late 
radiation- associated dysphagia (RAD).5–7 
Distinct from tobacco- related HNC, HPV- 
associated HNC is diagnosed younger 
(median: 54 years)8 with excellent 2- year and 

Strengths and limitations of this study

 ► Manual Therapy for Fibrosis- Related Late Effect 
Dysphagia is a pilot, single- arm feasibility trial of 
manual therapy for late radiation- associated dys-
phagia with strengths including a diverse panel of 
secondary endpoints examining functional, physical 
and patient- reported outcomes.

 ► Strengths include examination of a novel therapy for 
an often refractory condition with comprehensive 
outcome measures.

 ► Limitations include pilot nature of the trial without a 
control group or lead- in and lack of cervical posture 
measures.

3Hutcheson K, et al. BMJ Open 2021;11:e047830. doi:10.1136/bmjopen-2020-047830

Open access

programme in this trial. Integration of this goal focused 
on priming or optimising the swallow environment prior 
to mobilising intrinsic swallowing musculature represents 
a novel element of our proposed MT swallow therapy 
programme, called MANTLE (Manual Therapy for 
Fibrosis- Related Late Effect Dysphagia).

Preliminary unpublished clinical data from the inves-
tigators detect an average 11° improvement in a fibrosis- 
related endpoint of cervical extension after a single 
session of MT (p<0.001), and notable qualitative remarks 
about functional gains after MT in clinical practice (eg, 
‘that’s the first time I’ve felt myself swallow in years’). 
These early observations helped motivate the develop-
ment of the MANTLE therapy programme and this trial. 
Acknowledging the typically progressive and refractory 
nature of late fibrotic effects, it is critical to understand 

the durability of improved CROM and whether this trans-
lates to better swallowing function.

Objectives
Therefore, the pilot MANTLE trial proposes to study a 
novel, adjunctive MT programme in patients with fibrosis- 
related late- RAD with the following objectives:
1. To determine the feasibility and safety of MANTLE as a 

programme of treatment for fibrosis- related dysphagia 
in HNC survivors.

2. To estimate effect size, dose–response (number of 
treatment sessions to normalised CROM) and durabil-
ity of MANTLE for improving CROM in HNC survivors 
with fibrosis- related late dysphagia.

3. To examine functional outcomes after MANTLE in 
HNC survivors with fibrosis- related late effects and 
their association with change in dysphagia grade, cer-
vical extension and other cofactors.

METHODS
Study design
MANTLE is a single- institution, prospective single- arm 
unblinded pilot trial of MT in patients with late dysphagia 
after head and neck (HN) RT. Clinical schedules in the 
Section of Speech Pathology and Audiology at the Univer-
sity of Texas MD Anderson Cancer Center (MDACC) 
(Houston, Texas, USA) are screened to identify eligible 
patients referred for post- radiation swallow assessment. 
The investigators will enroll consecutive patients who 
meet eligibility and give written informed consent. Target 
enrolment is 24 participants who start the MANTLE 
programme, with up to 32 participants enrolled during 
screening. The first participant enrolled on 6 August 
2018; trial completion is projected to occur in April 
2021. MT is delivered according to a standard protocol 
for 6 weeks followed by a 6- week washout period. Feasi-
bility and safety will be examined. Serial assessments also 
include CROM, imaging and PROs. The trial schema is 
depicted in figure 2.

The study will be conducted according to the Declara-
tion of Helsinki, Protection of Human Volunteers (21 CFR 
50), Institutional Review Boards (21 CFR 56) and Obliga-
tions of Clinical Investigators (21 CFR 312). The princi-
ples of informed consent in the current edition of the 
Declaration of Helsinki will be implemented before any 
protocol- specific procedures or interactions are carried 
out. Informed consent will be obtained, in accordance 
with 21 CFR 50.25. The written consent document will 

Figure 1 Cervical extension and aspiration improved in 
case example after manual therapy (MT). Exemplar case 
before (top) and after (bottom) single session of MT 18 
years post- treatment, surgery and radiotherapy for head 
and neck cancer. Note red arrows on modi!ed barium 
swallow study depicting residual bolus in pharynx directed 
anteriorly toward airway with cervical posture in resting 
forward head drop (top), and directed posteriorly toward 
oesophagus with cervical extension improved (bottom). While 
neither swallowing function or nor cervical biomechanics is 
normalised or ideal, functional gains were observed. CROM, 
cervical range of motion.

Figure 2 Manual Therapy for Fibrosis- Related Late Effect Dysphagia trial schema. CROM, cervical range of motion; HNC, 
head and neck cancer; MBS, modi!ed barium swallow; MT, manual therapy; PROs, patient- reported outcomes; RAD, radiation- 
associated dysphagia; RT, radiotherapy.
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(RCTs) with 1100 HNC patients [28] has demonstrated 
swallowing-based exercises to be beneficial for treatment 
of dysphagia. Oral exercises also decreased aspiration in 
a small, high-quality RCT [29]. Incorporating behavio-
ral change techniques such as practical social support, 
behavioral practice, self-monitoring of behavior, and pres-
ence of a credible source delivering the intervention may 
enhance intervention efficacy [30]. Adding biofeedback 
has not yet shown a clear benefit in a meta-analysis of 23 
studies with extremely limited data and high variability 
[31]. Compensatory strategies such as changing posture 
[32], changing food and liquid consistencies [33, 34], and 
using intraoral prosthetics [35] are commonly employed 
to decrease aspiration risk [36] although with surprisingly 
limited evidence.

Xerostomia

Xerostomia, or dry mouth, can lead to sore throat, dental 
caries, altered taste, and worsening dysphagia in HNC sur-
vivors [37]. Although the advancement of the radiation tech-
nique has significantly decreased the incidence, up to 50% of 
patients treated with intensity-modulated radiation therapy 
(IMRT) still suffer from xerostomia [38, 39]. Preventatively, 
multiple interventions favor efficacy, but not clearly. For 
use of pilocarpine, a muscarinic receptor agonist, during 
radiation, a meta-analysis of 6 RCTs all published before 
2010 showed a significant increase in unstimulated salivary 
flow rate in 3 of the studies, clinician-rated xerostomia, and 
patient-reported xerostomia, all around 3–6 months post-
treatment, but no effects on stimulated salivary flow rate 

Fig. 3  Potential evolution of multiple impairments in head and 
neck cancers over time. Severity depends on the timing and type of 
treatment(s), baseline patient comorbidities, and other patient- and 
rehabilitation-related factors. In the treatment or early survivor-
ship phases, many impairments result directly from acute treatment 
and tend to improve over time (e.g., post-surgical or post-radiation 
swelling and incomplete neurologic injuries). For other impairments, 
including those related to radiation fibrosis syndrome, a reoccurrence 

or worsening of symptoms from the immediate post-treatment phase 
is often observed and is combined with the emergence of delayed 
impairments (e.g., dropped head syndrome, progressive lymphedema, 
shoulder syndrome). This figure is not meant to represent an exhaus-
tive list of impairments and acknowledges it is often the combination 
of impairments in the survivorship phase that leads to progressive 
disability and psychosocial distress
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Abstract
Purpose of Review Management of head and neck cancer (HNC) typically involves a morbid combination of surgery, radia-
tion, and systemic therapy. As the number of HNC survivors grows, there is growing interest in rehabilitation strategies to 
manage HNC-related comorbidity. In this review, we summarize the current state of HNC rehabilitation research.
Recent Findings We have organized our review using the World Health Organization’s International Classification of Func-
tion (ICF) model of impairment, activity, and participation. Specifically, we describe the current research on rehabilitation 
strategies to prevent and treat impairments including dysphagia, xerostomia, dysgeusia, dysosmia, odynophagia, trismus, 
first bite syndrome, dysarthria, dysphonia, lymphedema, shoulder syndrome, cervicalgia, cervical dystonia and dropped 
head syndrome, deconditioning, and fatigue. We also discuss the broader impact of HNC-related impairment by exploring 
the state of rehabilitation literature on activity, participation, psychosocial distress, and suicidality in HNC survivors.
Summary We demonstrate that research in HNC rehabilitation continues to focus primarily on impairment-driven interven-
tions. There remains a dearth of HNC rehabilitation studies directly examining the impact of rehabilitation interventions 
on outcomes related to activity and participation. More high-quality interventional studies and reviews are needed to guide 
prevention and treatment of functional loss in HNC survivors.

Keywords Head and neck neoplasms · Rehabilitation · Quality of life · Speech · Pain · Function

Introduction

The American Joint Committee on Cancer defines head and 
neck cancer (HNC) as a group of malignancies that involve 
the “mucosal surfaces of the upper aerodigestive tract, 
including the oral cavity, pharynx, larynx, and paranasal 
sinuses, as well as cancers of the major and minor salivary 
glands” [1]. HNC is consistently one of the top ten most 
prevalent cancer types [2], comprising more than 4% of new 
cases of cancer worldwide in 2020 [3].

In the USA, the death rate from all cancer types has fallen 
precipitously from its peak in 1991 due to multiple factors 
including improved treatment and successful public health 
campaigns designed to increase early detection and reduce 
smoking [4]. Mortality due to HNC has also declined with 
changing demographics of the disease itself [2]. Most nota-
bly, human papilloma virus (HPV)–associated HNCs, which 
mainly affect the oropharynx and oral cavity, have increased 
in incidence, whereas cancers of the floor of the mouth and 
hypopharynx, which are associated with tobacco and alcohol 
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Introduction

The American Joint Committee on Cancer defines head and 
neck cancer (HNC) as a group of malignancies that involve 
the “mucosal surfaces of the upper aerodigestive tract, 
including the oral cavity, pharynx, larynx, and paranasal 
sinuses, as well as cancers of the major and minor salivary 
glands” [1]. HNC is consistently one of the top ten most 
prevalent cancer types [2], comprising more than 4% of new 
cases of cancer worldwide in 2020 [3].

In the USA, the death rate from all cancer types has fallen 
precipitously from its peak in 1991 due to multiple factors 
including improved treatment and successful public health 
campaigns designed to increase early detection and reduce 
smoking [4]. Mortality due to HNC has also declined with 
changing demographics of the disease itself [2]. Most nota-
bly, human papilloma virus (HPV)–associated HNCs, which 
mainly affect the oropharynx and oral cavity, have increased 
in incidence, whereas cancers of the floor of the mouth and 
hypopharynx, which are associated with tobacco and alcohol 
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Abstract
The aim of the study was to examine the following: (a) the trajectory of external and internal head and neck lymphoedema 
(HNL) in patients with head and neck cancer (HNC) up to 12 months post-chemoradiotherapy (CRT) and (b) the relationship 
between HNL and swallowing function. Using a prospective longitudinal cohort study, external/internal HNL and swal-
lowing were examined in 33 participants at 3, 6 and 12 months post-CRT. External HNL was assessed using the Assess-
ment of Lymphoedema of the Head and Neck and the MD Anderson Cancer Centre Lymphoedema Rating Scale. Internal 
HNL was rated using Patterson’s Radiotherapy Oedema Rating Scale. Swallowing was assessed via clinical, instrumental 
and patient-reported measures. Associations between HNL and swallowing were examined using multivariable regression 
models. External HNL was prevalent at 3 months (71%), improved by 6 months (58%) and largely resolved by 12 months 
(10%). In contrast, moderate/severe internal HNL was prevalent at 3 months (96%), 6 months (84%) and at 12 months (65%). 
More severe penetration/aspiration and increased diet modification were associated with higher severities of external HNL 
(p=0.006 and p=0.031, respectively) and internal HNL (p<0.001 and p=0.007, respectively), and more diffuse internal HNL 
(p=0.043 and p=0.001, respectively). Worse patient-reported swallowing outcomes were associated with a higher severity 
of external HNL (p=0.001) and more diffuse internal HNL (p=0.002). External HNL largely resolves by 12 months post-
CRT, but internal HNL persists. Patients with a higher severity of external and/or internal HNL and those with more diffuse 
internal HNL can be expected to have more severe dysphagia.

Keywords Head and neck cancer · Radiotherapy · Lymphoedema · Dysphagia · Deglutition · Deglutition disorders · 
Chemotherapy · Speech pathology
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Penetração/aspiração mais grave e necessidade de 
modificação da dieta foram associados a linfedema 

externo e interno mais graves

Linfedema interno persiste por mais tempo

Linfedema externo 
3 meses (71%)
6 meses (58%) 
12 meses (10%) 

33 Pac
12m de seguimento

Linfedema externo/interno X disfagia

Linfedema interno
3 meses (96%)
6 meses (84%) 
2 meses (65%)

2022
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Avaliação da Face

(1) Circunferência facial 

(a) Diagonal: mento à glabela _____________

(b) Submentoniana: <1 cm à frente da orelha, alinhamento vertical da fita_____

(2) Ponto a ponto

(a) Ângulo à ângulo da mandíbula –_________ 

(b) Trágus à trágus - _____________

(c) Composição facial

(I) Trágus à protuberância mentoniana D ___/ E__

(II) Trágus à comissura labial D _____/ E_____

(III) Ângulo da mandíbula à asa nasal D __/ E___

(IV) Ângulo da mandíbula ao canto interno do olho D____/E___

(V) Ângulo da mandíbula ao canto externo do olho D ___/ E___

(VI) Protuberância mentoniana ao canto interno do olho D ___/ E____

(VII) Ângulo da mandíbula à protuberância mentoniana D __/ E___

Circunferências do pescoço

(A) Superior: imediatamente abaixo da mandíbula______

(B) Medial: porção média entre a superior e inferior ______
(C) Inferior: Porção mais baixa ______

Smith et al. (2011), Tradução Queija et al. (2017)
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Escala do linfedema de face e pescoço do 
MDACC – medidas adaptadas e adicionais

Lymphedema Management -
The Comprehensive Guide
for Practitioners, 2013
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Níveis Descrição

0 Sem edema visível, mas o paciente relata peso

1a Edema leve visível: sem depressão, reversível

1b Edema com depressão leve; reversível

2 Edema com depressão firme; irreversível; sem alteração dos tecidos

3 Edema irreversível; alterações dos tecidos

Estadiamento do linfedema do MDACC
Smith et al. (2011), Tradução Queija et al. (2017)

61

Classificação do edema

Estruturas Normal Discreto Moderado Severo

Base da língua

Parede posterior de faringe
Epiglote

Pregas faringo-epiglóticas
Pregas ariepiglóticas

Espaço interaritenóideo

Área retrocricóidea

Aritenóides

Pregas vestibulares

Pregas vocais

Comissura anterior

Espaços Normal Discretamente 
reduzida

Moderadamente 
reduzida 

Severamente 
reduzida

Valécula

Seios piriformes

Escala do edema da                                      radioterapia 
(edema interno)         Patterson et al.(2007), Tradução Queija et al. (2017)
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Tomografia Computadorizada e 
Moisture Meter
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The severity of fibrosis in the head and neck area, similar to 
other disease subsites, is also greatly affected by individual radi-
osensitivity and the presence of genetic syndromes such as 
ataxia telangiectasia and others26–29 (Figure 1).

One common side effect of fibrosis in the head and neck 
area is shoulder dysfunction. This can be attributed to capsuli-
tis as well as tendinitis and hardened tissues limiting the range 
of motion of the shoulder joint. This is usually managed with 
physical therapy and steroid injections into the joint to relieve 
pain and improve range of motion.30 Radiation may also cause 
dystonia and spasms of the neck musculature. This can lead to 
contracture and fixed neck positions, or weakness and diffi-
culty supporting head posture.30–32 Furthermore, fibrosis in 
lingual muscles and constrictor muscles may limit tongue 
mobility and swallowing. Trismus, which is a dysfunction in 
motion of the tempo-mandibular joint (lock jaw) is also a side 

effect attributed to the assimilation of fibrotic tissue in the 
joint and surrounding musculature, particularly the lateral 
pterygoids, often causing poor oral hygiene and nutrition as 
well as decreased quality of life.33–36 A suggested parameter to 
define trismus is a mouth opening of less than 35 mm.37 It is a 
functional cut-off point for trismus in head and neck cancer 
patients. Incidence can approach 25% on long-term follow-up 
and dose to the ipsilateral masseter muscle was noted to be a 
significant risk factor.14,20,33,38,39 Early physical therapy focus-
ing on range of motion has been shown to decrease the inci-
dence of trismus, and specialized splinting, physical exercises, 
and botulinum toxins have been used for symptomatic 
relief.14,20,21,33 Lymphedema is also a common side effect due 
to radiation fibrosis and may be subdivided into internal and 
external components. It has been associated with worse quality 
of life and is more frequent in patients receiving multiple 

Fibrosis Severity

Shoulder Dysfunction Facial Lymphedema

Fibrosis in lingual Muscles Trismus

Skin Fibrosis Neck Dystonia

Older Age -

Previous Surgery -

Chemotherapy -

Old RT techniques -

Larger Tumor/ Treatment volumes -

Individual Radio-sensitivity -

Genetic predisposing factors -

Manifestation of Fibrosis 
in Head and Neck Cancer

Figure 1. Head and neck radiation-induced !brosis manifestations and risk factors.
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Introduction
Head and neck cancers are a significant cause of morbidity and 
mortality worldwide, with more than 650,000 cases and 
330,000 deaths per year.1 Radiation therapy (RT) in the adju-
vant or upfront setting, with or without chemotherapy, is a cor-
nerstone of treatment. Nevertheless, RT presents with many 
acute and long-term complications, several manifesting months 
to years following treatment. Specifically, fibrosis and scarring 
of the surrounding skin and musculature is a common adverse 
effect occurring up to 1 year after completing treatment, and 
worsening over time.2 This can be the attributed to a chronic 
inflammatory process due to repetitive injury induced by RT. 
The exact mechanisms of fibrosis are not fully clear but may be 
due to the excess production of fibroblasts and dysregulation of 
the wound healing processes.3,4 This process can manifest as 
neck stiffness, trismus, and pain and may be associated with 
lymphedema often leading to decreased quality of life for long-
term cancer survivors of head and neck cancer.5–10

There have been several attempts to decrease the incidence 
and severity of postradiation fibrosis. These involve improve-
ment in radiation techniques, physical therapy, and topical and 
systemic treatments.11–21 The aim of this review is to discuss 
the clinical presentation, underlying pathogenesis and current 
treatments for patients with postradiation fibrosis in the head 
and neck area. This review aims to uniquely highlight the up-
to-date knowledge on molecular mechanisms and offer clini-
cians a summary of all historic therapies as well as novel 
treatment options that have emerged over the past few years.

Methods
A comprehensive literature review was performed using 
Medline and PubMed search engines using Mesh terms and 
keywords, such as “radiation therapy,” “head and neck neo-
plasms,” “adverse events,” “fibrosis,” and other related terms. 
Additional articles were recommended by colleagues and co-
authors of this manuscript. More than 300 articles were 
retrieved, of which 86 were found relevant and revised for this 
review. The relevant data was further sorted in the following 
order (1) signs and symptoms of head and neck fibrosis, (2) the 
molecular mechanism of radiation-induced fibrosis formation, 
and (3) suitable treatment strategies

Clinical Presentation
The severity of radiation fibrosis in the head and neck area is 
affected by several factors and tends to be worse in older 
patients, larger tumors, higher radiation doses, treatment vol-
ume, and in patients who have undergone other treatment 
modalities such as surgery and chemotherapy.22,23 The inci-
dence of grade-2-or-higher neck fibrosis can sometimes exceed 
50% after surgical dissection, and 34% with definitive chemo-
radiation.16,24 Even in patients treated with modern techniques, 
such as intensity-modulated radiation therapy (IMRT), the 
occurrence still remains as high as 30%.15 A prospective study 
comparing acute and late side effects of 3D versus IMRT in 60 
head and neck cancer patients receiving definitive (chemo)
radiation therapy showed a lesser degree of grade-2-or-higher 
late subcutaneous fibrosis in patients treated with IMRT.25 
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The e!cacy of Kinesio taping on lymphedema following head and neck cancer 
therapy: a randomized, double blind, sham-controlled trial
Sevgi Atar MD a, Yavuz Atar MD b, Ugur Uygan MD c, Seyma Görcin Karaketir MD d, 
Tolgar Lüt! Kumral MD c, Hüseyin Sari MD c, Semih Karaketir MD e, and Ömer Kuru MD a

aDepartment of Physical Medicine and Rehabilitation, University of Health Sciences, Prof Dr Cemil Tascioglu City Hospital, Istanbul, Turkey; 
bDepartment of Otorhinolaryngology, Acibadem Maslak Hospital, Istanbul, Turkey; cDepartment of Otorhinolaryngology, University of Health 
Sciences, Prof Dr Cemil Tascioglu City Hospital, Istanbul, Turkey; dIstanbul Faculty of Medicine, Department of Public Health, Istanbul 
University, Istanbul, Turkey; eDepartment of Otorhinolaryngology, Üniversite Mah, Üniversite Mah, Istanbul, Turkey

Abstract
Objective: The aim was to investigate the e"ectiveness of Kinesio taping for lymphedema follow-
ing head and neck cancer therapy and its e"ect on patient compliance and quality of life.
Methods: A total of 66 patients with lymphedema following head and neck cancer therapy were 
randomly allocated to the therapeutic Kinesio taping group (n = 33) and the sham Kinesio taping 
group (n = 33). All participants received manual lymphatic drainage, Kinesio taping, and home 
exercises for the !rst four weeks, and only home exercises for the second four weeks. The tape 
measurements, a scale of external lymphedema, a scale of the internal lymphedema, and quality of 
life were evaluated in both groups. The perceived discomfort consisting of limitation of daily living 
activities, pain, tightness, sti"ness, and heaviness were also recorded.
Results: When the group x time e"ect was evaluated, it was observed that external lymphedema 
was signi!cantly reduced in both groups according to neck and face composite measurements 
(p < .001). However, in these measurements, a signi!cant di"erence was found between the groups 
in favor of the KT group (p = .001, p = .032, respectively). At the end of the study, there was no 
signi!cant di"erence in terms of internal lymphedema in both groups (p = .860). The quality of life 
parameters such as global health status and swallowing were signi!cantly better in the Kinesio 
taping group (p < .001). There was no signi!cant di"erence in the parameters of perceived 
discomfort between the two groups (p = .282, p = .225, p = .090, p = .155, p = .183, respectively).
Conclusion: Kinesio taping is e"ective in tape measurements and positively a"ects the quality of 
life in lymphedema following head and neck cancer therapy.
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manual lymphatic drainage; 
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Introduction

The surgical treatment or radiotherapy (RT) applied in 
head and neck cancers damage the lymphatic ducts and 
impairs the lymphatic drainage (Smith et al., 2015). As 
a result of decreased drainage, lymphoid fluid with high 
protein content accumulates in the interstitial space. 
This fluid may cause chronic inflammation over time, 
leading to further increases in the existing lymphatic 
damage, fibrosis, and skin lesions (Földi and Földi, 
2006a; Gatt, Willis, and Leuschner, 2017; Grada and 
Phillips, 2017;). The clinical condition characterized by 
localized swelling in the tissues that develop due to head 
and neck cancer treatment is called secondary 
lymphedema.

Head and neck lymphedema (HNL) development 
after head and neck cancer treatment is a significant 
complication that is often overlooked (Deng, Sinard, 
and Murphy, 2019). HNL is encountered in up to 

90.1% of head and neck cancer patients (Ridner et al., 
2016). Unlike other parts of the body, after head and 
neck cancer treatment, external lymphedema and inter-
nal lymphedema affecting the aerodigestive system can 
be seen. External and internal HNL may occur sepa-
rately or in combination. This common situation can 
cause psychosocial problems in patients with HNL not 
only because of cosmetic issues but also due to func-
tional losses in swallowing, breathing, speech, and neck 
movements, with a decrease in the patients’ quality of 
life (Deng, Sinard, and Murphy, 2019; Ridner et al., 
2016; Smith et al., 2015; Smith and Lewin, 2010).

Although there is no cure for secondary lymphedema, 
a multidisciplinary approach can reduce the disease’s 
effects and improve the quality of life (Borman, 2018). 
In secondary lymphedema therapy, complete deconges-
tive therapy (CDT), pneumatic compression devices, 
compression bandages, compression masks, Kinesio 

CONTACT Sevgi Atar, MD sevgiatar@gmail.com University of Health Sciences, Prof Dr Cemil Tascioglu City Hospital, Department of Physical Medicine 
and Rehabilitation, Darulaceze Cad. No:25 Okmeydani- Sisli Istanbul 34384, Turkey
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DLM-Leduc 
A manobra realizada nos linfonodos -leve mobilização da pele sobre 

os linfonodos em questão

◦ Sentido da maior drenagem linfática da região tratada, com 

aplicação manual de uma pressão equivalente ao peso da 

mão

◦ A mão espalmada é aplicada na área, evitando qualquer 

rotação que imponha uma força de cisalhamento, o que 

pode gerar uma resposta inflamatória local

◦ A manobra é repetida 10 x em cada conjunto de linfonodos

Lymphedema
A Concise Compendium of Theory and Practice

Second Edition, 2018

Slide da Dra Debora Queija
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DLM-Leduc 
A manobra de CHAMADA/CAPTAÇÃO é aplicada proximalmente à área 

linfedematosa ou após a conclusão da manobra de reabsorção - na direção 

distal para proximal na área tratada linfedematosa

O aspecto radial da mão é colocado em contato com a pele 

A manobra visa inicialmente mobilizar a pele na direção do fluxo linfático 

primário, seguida da aplicação de uma leve pressão com a mão cheia ou 

vários dedos, conforme ditado pelo tamanho da área envolvida. 

A manobra será repetida 5X em cada seção do local tratado

Lymphedema
A Concise Compendium of Theory and Practice

Second Edition, 2018

Slide da Dra Debora Queija
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DLM-Leduc 
A manobra de REABSORÇÃO/EVACUAÇÃO - aspecto ulnar da 

mão do terapeuta é colocado em contato com a pele

É realizada uma mobilização da pele no sentido do fluxo linfático

Depois disso, a mão inteira ou vários dedos, conforme ditado pelo 

tamanho da área tratada - leve pressão

Realizada na direção proximal para distal à área linfedematosa

É repetido quantas vezes forem necessárias, até que se perceba uma 

diminuição da tensão do tecido linfedematoso

Lymphedema
A Concise Compendium of Theory and Practice

Second Edition, 2018

Slide da Dra Debora Queija
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Jeffs E, Huit M. Treatment and outcomes of head and neck oedema reffrrals to a hospital-based lymphoedema 
servide. Chronic Oedema, 2015

Exercícios miofuncionais

Associados à DLM e 
enfaixamentos 
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Fibrose e cicatrizes na pele e 
musculatura regionais. 

Ocorrem até 1 ano após a 
conclusão do tratamento.

 Podem piorar com o tempo.

71

1 3

(RCTs) with 1100 HNC patients [28] has demonstrated 
swallowing-based exercises to be beneficial for treatment 
of dysphagia. Oral exercises also decreased aspiration in 
a small, high-quality RCT [29]. Incorporating behavio-
ral change techniques such as practical social support, 
behavioral practice, self-monitoring of behavior, and pres-
ence of a credible source delivering the intervention may 
enhance intervention efficacy [30]. Adding biofeedback 
has not yet shown a clear benefit in a meta-analysis of 23 
studies with extremely limited data and high variability 
[31]. Compensatory strategies such as changing posture 
[32], changing food and liquid consistencies [33, 34], and 
using intraoral prosthetics [35] are commonly employed 
to decrease aspiration risk [36] although with surprisingly 
limited evidence.

Xerostomia

Xerostomia, or dry mouth, can lead to sore throat, dental 
caries, altered taste, and worsening dysphagia in HNC sur-
vivors [37]. Although the advancement of the radiation tech-
nique has significantly decreased the incidence, up to 50% of 
patients treated with intensity-modulated radiation therapy 
(IMRT) still suffer from xerostomia [38, 39]. Preventatively, 
multiple interventions favor efficacy, but not clearly. For 
use of pilocarpine, a muscarinic receptor agonist, during 
radiation, a meta-analysis of 6 RCTs all published before 
2010 showed a significant increase in unstimulated salivary 
flow rate in 3 of the studies, clinician-rated xerostomia, and 
patient-reported xerostomia, all around 3–6 months post-
treatment, but no effects on stimulated salivary flow rate 

Fig. 3  Potential evolution of multiple impairments in head and 
neck cancers over time. Severity depends on the timing and type of 
treatment(s), baseline patient comorbidities, and other patient- and 
rehabilitation-related factors. In the treatment or early survivor-
ship phases, many impairments result directly from acute treatment 
and tend to improve over time (e.g., post-surgical or post-radiation 
swelling and incomplete neurologic injuries). For other impairments, 
including those related to radiation fibrosis syndrome, a reoccurrence 

or worsening of symptoms from the immediate post-treatment phase 
is often observed and is combined with the emergence of delayed 
impairments (e.g., dropped head syndrome, progressive lymphedema, 
shoulder syndrome). This figure is not meant to represent an exhaus-
tive list of impairments and acknowledges it is often the combination 
of impairments in the survivorship phase that leads to progressive 
disability and psychosocial distress
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Abstract
Purpose of Review Management of head and neck cancer (HNC) typically involves a morbid combination of surgery, radia-
tion, and systemic therapy. As the number of HNC survivors grows, there is growing interest in rehabilitation strategies to 
manage HNC-related comorbidity. In this review, we summarize the current state of HNC rehabilitation research.
Recent Findings We have organized our review using the World Health Organization’s International Classification of Func-
tion (ICF) model of impairment, activity, and participation. Specifically, we describe the current research on rehabilitation 
strategies to prevent and treat impairments including dysphagia, xerostomia, dysgeusia, dysosmia, odynophagia, trismus, 
first bite syndrome, dysarthria, dysphonia, lymphedema, shoulder syndrome, cervicalgia, cervical dystonia and dropped 
head syndrome, deconditioning, and fatigue. We also discuss the broader impact of HNC-related impairment by exploring 
the state of rehabilitation literature on activity, participation, psychosocial distress, and suicidality in HNC survivors.
Summary We demonstrate that research in HNC rehabilitation continues to focus primarily on impairment-driven interven-
tions. There remains a dearth of HNC rehabilitation studies directly examining the impact of rehabilitation interventions 
on outcomes related to activity and participation. More high-quality interventional studies and reviews are needed to guide 
prevention and treatment of functional loss in HNC survivors.
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Introduction

The American Joint Committee on Cancer defines head and 
neck cancer (HNC) as a group of malignancies that involve 
the “mucosal surfaces of the upper aerodigestive tract, 
including the oral cavity, pharynx, larynx, and paranasal 
sinuses, as well as cancers of the major and minor salivary 
glands” [1]. HNC is consistently one of the top ten most 
prevalent cancer types [2], comprising more than 4% of new 
cases of cancer worldwide in 2020 [3].

In the USA, the death rate from all cancer types has fallen 
precipitously from its peak in 1991 due to multiple factors 
including improved treatment and successful public health 
campaigns designed to increase early detection and reduce 
smoking [4]. Mortality due to HNC has also declined with 
changing demographics of the disease itself [2]. Most nota-
bly, human papilloma virus (HPV)–associated HNCs, which 
mainly affect the oropharynx and oral cavity, have increased 
in incidence, whereas cancers of the floor of the mouth and 
hypopharynx, which are associated with tobacco and alcohol 
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Instruções para a massagem :

1. Pressionar suavemente a ferida, movendo-a e o tecido 

circundante como um pequeno círculo com os dedos

2. Fazer grandes círculos, movendo a pele sobre o tecido por baixo, 

em vez de esfregar na superfície da pele 

3. Movimento vertical no mesmo local com os dedos 

4. Massagear por cerca de 10 minutos por vez, 3 vezes ao dia

5. Se houver qualquer mudança na aparência da sua pele – como 

vermelhidão, dor ou gotejamento, interromper a massagem

Liberação miofascial de pescoço e 
ferida pós-tireoidectomia

Liberação miofascial é focada na liberação da aderência da ferida operatória. 

(A) Massagem circular no local de aderência; 

(B) Massagem vertical no local de aderência; 

(C) Massagem vertical no local da incisão cutânea.

Lee et al. (2018)
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Direcionamentos
Futuros Foco em deficiência negligencia sequelas psicossociais mais amplas 

associadas à disfagia. 

Proposta de combinação de terapia cognitivo-comportamental e 
intervenções comportamentais de deglutição por meio de programas 
personalizados. 

Considerar a natureza multifatorial da disfagia: incorporar 
aconselhamento nutricional e funcionamento psicossocial juntamente 
com a função fisiológica da deglutição para atender às necessidades 
holísticas do paciente.

Patterson JM et al. Feasibility and acceptability of combining cognitive 
behavioural therapy techniques with swallowing therapy in head and neck 

cancer dysphagia. BMC Cancer. 2018;18(1):1–1.

77

Customização

Propostas para o futuro: customização com base na motivação, 
reserva mental, toxicidade do tratamento e local do tumor. 
Treino de habilidades funcionais e resistência progressiva com 
base no exame clínico da função de deglutição. 

78



10/01/2024

40

Direcionamentos
Futuros 

USO DE TECNOLOGIA

HNC virtual coach

Mobili-T

Biofeedback como ultrassom, manometria e EMG de superfície
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Background: Head and neck cancer (HNC) is one of the more common malignant

tumors that threaten human health worldwide. Multidisciplinary team management

(MDTM) in HNC treatment has been introduced in the past several decades to improve

patient survival rates. This study reviewed the impact of MDTM on survival rates in

patients with HNC compared to conventional treatment methods.

Methods: Only cohort studies were identified for this meta-analysis that included an

exposure group that utilized MDTM and a control group. Heterogeneity and sensitivity

also were assessed. Survival rate data for HNC patients were analyzed using RevMan

5.2 software.

Results: Five cohort studies (n = 39,070) that examined survival rates among HNC

patients were included. Hazard ratios (HR) were calculated using the random effect

model. The results revealed that exposure groups treated using MDTM exhibited a higher

survival rate [HR = 0.84, 95% CI (0.76–0.92), P = 0.0004] with moderate heterogeneity

(I2 = 68%, p = 0.01). For two studies that examined the effect of MDTM on the survival

rate for patients specifically with stage IV HNC, MDTM did not produce any statistically

significant improvement in survival rates [HR = 0.81, 95% CI (0.59–1.10), p = 0.18].

Conclusions: The application of MDTM based on conventional surgery, radiotherapy,

and chemotherapy improved the overall survival rate of patients with HNC. Future

research should examine the efficacy of MDTM in patients with cancer at different stages.

Keywords: multidisciplinary team management, MDTM, head and neck cancer, HNC, survival rate, meta-analysis

INTRODUCTION

Head and neck cancer (HNC) consists of a group of malignant neoplasias involving different
anatomical regions, including the oral cavity, pharynx, larynx, paranasal sinuses, nasal cavity, and
salivary glands (1). HNC is the sixth most common type of cancer among humans, and every year,
over 650,000 HNCs are diagnosed worldwide, contributing to more than 330,000 deaths annually
(2, 3). High rates have been reported on the Indian subcontinent and other parts of Asia, with male
incidence rates exceeding 10 per 100,000 annually (4, 5). HNC presents with the characteristics of
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Abstract
Head and neck cancer (HNC) guidelines recommend regular multidisciplinary team (MDT) monitoring and early inter-

vention to optimize dysphagia outcomes; however, many factors affect the ability to achieve these goals. The aims of this

study were to explore the barriers/facilitators to establishing and sustaining a MDT HNC care pathway and to examine the
dysphagia-related speech-language pathology (SLP) and dietetic components of the pathway. Using the Consolidated

Framework for Implementation Research (CFIR), a mixed methods study design was used to evaluate an established MDT

HNC pathway. Ten MDT members provided perceptions of facilitators/barriers to implementing and sustaining the
pathway. Patients attending the SLP and dietetic components of the pathway who commenced treatment between 2013 and

2014 (n = 63) were audited for attendance, outcome data collected per visit, and swallowing outcomes to 24-month post-

treatment. Dysphagia outcomes were compared to a published cohort who had received intensive prophylactic dysphagia
management. Multiple CFIR constructs were identified as critical to implementing and sustaining the pathway. Complexity

was a barrier. Patient attendance was excellent during treatment, with low rates of non-compliance (\ 15%) to 24 months.

Collection of clinician/patient outcome tools was good during treatment, but lower post-treatment. Dysphagia outcomes
were good and comparable to prior published data. The pathway provided patients with access to regular supportive care

and provided staff opportunities to provide early and ongoing dysphagia monitoring and management. However, imple-

menting and sustaining a HNC pathway is complex, requiring significant staff resources, financial investment, and per-
severance. Regular audits are necessary to monitor the quality of the pathway.

Keywords Head and neck cancer ! Clinical pathway ! Deglutition ! Deglutition disorders ! Dysphagia ! Nutrition !
Oral intake ! Implementation
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Quais são os profissionais da 
equipe multidisciplinar 

envolvidos no tratamento 
oncológico e na reabilitação?

81

Glossectomia total + esvaziamento 
cervical + Reconstrução com 

músculo peitoral maior

Rev. Bras. Cir. Plást. 2010; 25(3): 484-9486

Lima VS et al.

0 5 10 15 20 25 30 35 40 45 50

tratamento de fístulas orofaríngeas

reparo de perda na face

reconstrução oral associada a pele da face

reparo de pele cervical

reconstrução de cavidade oral

reconstrução de faringe

Figura 2 - Complicações por tipo.

Figura 3 - A: Perda de partes moles e segmento de mandíbula após ressecção de tumor. B: Retalho osteomiocutâneo demarcado. 
C: Retalho elevado com segmento de costela. D: Segmento de costela fixado na mandíbula. E: Aspecto ao final de cirurgia. 

F: Pós-operatório de 50 dias, sem intercorrências.

C

D E F

A B

perda parcial do retalho foram 23, sendo que 3 deles 
necessitaram desbridamento e ressutura, tendo os demais 
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Seguimento com 
radioquimioterapia

CMRS Vanni,2013
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Seguimento com 
radioquimioterapia

Glossectomia subtotal + 
esvaziamento cervical + 

Reconstrução com retalho 
microcirúrgico lateral do braço

Rev. Soc. Bras. Cir. Plást. 2007; 22(4): 213-8
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Mandibulectomia + reconstrução 
microcirúrgica de fíbula
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Quando iniciar a reabilitação nesses casos?

Quais são os critérios de liberação e  intervenção

O que é possível fazer no POR?

Como está a secreção e seu manejo?

Quais os aspectos mais relevantes na tomada de 
decisão?

85

Reabilitação da 
deglutição em pacientes 
com câncer de cabeça e 
pescoço

O que (minimamente) os 
centros oncológicos 

necessitam?
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Fonoaudiologia em CaCP
membros da equipe multidisciplinar de reabilitação

Assistência especializada

Pesquisa, prevenção e reabilitação de fala, 
voz, deglutição, motricidade orofacial 
(trismo, linfedema, mímica facial)

Manejo de traqueostomia
Cuidados paliativos UTI, Semi, enfermaria comum, 

ambulatório, domicílio

87

O que (minimamente) os 
centros oncológicos 

necessitam?

• Educação continuada para 
assistência especializada

PDSA – Plan-Do-Study-Act

Programa de eLearning para formação
e desenvolvimento de competências. 

Modelo de cuidados partilhados
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Fonoaudiologia em CaCP

• Início do envolvimento no momento do diagnóstico

• Orientações de pré habilitação

• Avaliação de risco funcional

• Adaptação de segurança para voz, respiração e 
deglutição

• Exercícios profiláticos em alguns casos

• Prevenção, terapia e orientação no pós operatório recente

• Prevenção e terapia durante radioquimioterapia

• Terapia no pós operatório e pós término da 
radioquimioterapia

• Seguimento tardio em casos crônicos

Momentos de intervenção

Fluxograma

89

O que (minimamente) os 
centros oncológicos 

necessitam?

• Educação continuada para assistência 
especializada

• Profissionais (número)
• Fluxograma que viabilize momentos ideais de 

intervenção
• Navegação?
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Background: Head and neck cancer (HNC) is one of the more common malignant

tumors that threaten human health worldwide. Multidisciplinary team management

(MDTM) in HNC treatment has been introduced in the past several decades to improve

patient survival rates. This study reviewed the impact of MDTM on survival rates in

patients with HNC compared to conventional treatment methods.

Methods: Only cohort studies were identified for this meta-analysis that included an

exposure group that utilized MDTM and a control group. Heterogeneity and sensitivity

also were assessed. Survival rate data for HNC patients were analyzed using RevMan

5.2 software.

Results: Five cohort studies (n = 39,070) that examined survival rates among HNC

patients were included. Hazard ratios (HR) were calculated using the random effect

model. The results revealed that exposure groups treated using MDTM exhibited a higher

survival rate [HR = 0.84, 95% CI (0.76–0.92), P = 0.0004] with moderate heterogeneity

(I2 = 68%, p = 0.01). For two studies that examined the effect of MDTM on the survival

rate for patients specifically with stage IV HNC, MDTM did not produce any statistically

significant improvement in survival rates [HR = 0.81, 95% CI (0.59–1.10), p = 0.18].

Conclusions: The application of MDTM based on conventional surgery, radiotherapy,

and chemotherapy improved the overall survival rate of patients with HNC. Future

research should examine the efficacy of MDTM in patients with cancer at different stages.

Keywords: multidisciplinary team management, MDTM, head and neck cancer, HNC, survival rate, meta-analysis

INTRODUCTION

Head and neck cancer (HNC) consists of a group of malignant neoplasias involving different
anatomical regions, including the oral cavity, pharynx, larynx, paranasal sinuses, nasal cavity, and
salivary glands (1). HNC is the sixth most common type of cancer among humans, and every year,
over 650,000 HNCs are diagnosed worldwide, contributing to more than 330,000 deaths annually
(2, 3). High rates have been reported on the Indian subcontinent and other parts of Asia, with male
incidence rates exceeding 10 per 100,000 annually (4, 5). HNC presents with the characteristics of
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Head and neck cancer (HNC) consists of a group of malignant neoplasias involving different
anatomical regions, including the oral cavity, pharynx, larynx, paranasal sinuses, nasal cavity, and
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Abstract
Head and neck cancer (HNC) guidelines recommend regular multidisciplinary team (MDT) monitoring and early inter-

vention to optimize dysphagia outcomes; however, many factors affect the ability to achieve these goals. The aims of this

study were to explore the barriers/facilitators to establishing and sustaining a MDT HNC care pathway and to examine the
dysphagia-related speech-language pathology (SLP) and dietetic components of the pathway. Using the Consolidated

Framework for Implementation Research (CFIR), a mixed methods study design was used to evaluate an established MDT

HNC pathway. Ten MDT members provided perceptions of facilitators/barriers to implementing and sustaining the
pathway. Patients attending the SLP and dietetic components of the pathway who commenced treatment between 2013 and

2014 (n = 63) were audited for attendance, outcome data collected per visit, and swallowing outcomes to 24-month post-

treatment. Dysphagia outcomes were compared to a published cohort who had received intensive prophylactic dysphagia
management. Multiple CFIR constructs were identified as critical to implementing and sustaining the pathway. Complexity

was a barrier. Patient attendance was excellent during treatment, with low rates of non-compliance (\ 15%) to 24 months.

Collection of clinician/patient outcome tools was good during treatment, but lower post-treatment. Dysphagia outcomes
were good and comparable to prior published data. The pathway provided patients with access to regular supportive care

and provided staff opportunities to provide early and ongoing dysphagia monitoring and management. However, imple-

menting and sustaining a HNC pathway is complex, requiring significant staff resources, financial investment, and per-
severance. Regular audits are necessary to monitor the quality of the pathway.

Keywords Head and neck cancer ! Clinical pathway ! Deglutition ! Deglutition disorders ! Dysphagia ! Nutrition !
Oral intake ! Implementation
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Avaliação clínica e 
instrumental da disfagia

• Rastreamento de risco da disfagia e risco de 
aspiração

• Avaliação clínica da biomecânica da deglutição

Monitoramento do estado clínico 
Baixa evidência para relacionar 

risco de aspiração

91

Avaliação clínica e 
instrumental da disfagia

• Nasendoscopia de fibra óptica da deglutição
• Videoendoscopia da deglutição –VED ou

Flexible endoscopy evaluation of swallowing
(FEES)

• Videofluoroscopia ou deglutição de bário
modificada

• Manometria de alta resolução

DIGEST Version 2/Hutcheson et al

3Cancer  Month 0, 2021

Sample Selection
The sample was drawn from the IRB approved 
Communication, Hearing, and Swallowing Outcomes in 
Oncology Patients registry database (PA11- 0849) at the 
MD Anderson Cancer Center (Houston, Texas). MBS 
examinations with blinded laboratory DIGEST grading 
conducted in patients with diagnosed or suspected head 
and neck cancer (before or after treatment) over the pe-
riod of December 2005 to July 2019 were consecutively 
sampled; this led to 2420 MBS studies in 1331 patients. 
DIGESTv1 was previously graded on all MBS studies by 

blinded, trained laboratory speech pathology raters who 
previously met reliability standards (>80% exact agree-
ment). New criteria were applied to derive the DIGESTv2 
safety grade and then the overall DIGESTv2 grade for 
analysis.

DIGESTv2 Validation
Reference measures of criterion validity included the 
MBSImP pharyngeal total, MDADI composite scores, 
and PSS- HN Normalcy of Diet subscale, as used in the 
original DIGEST validation. The MBSImP pharyngeal 

Figure 1. DIGEST version 1 criteria for deriving the grade of dysphagia (per MBS). Asp indicates aspiration; DIGEST, Dynamic 
Imaging Grade of Swallowing Toxicity; MBS, modified barium swallow; PAS, Penetration- Aspiration Scale; pen, penetration; SLP, 
speech language pathologist; TVF, true vocal fold. Adapted from Hutcheson et al.1

Step 1: 
SLP rates pharyngeal bolus clearance 

on all bolus trials in a standardized 
MBS protocol

Swallow Safety
Per patterns of penetration-
aspiration events (rated by 

Penetration-Aspiration Scale 

Swallow Efficiency
Per patterns of post-swallow 

pharyngeal residue

Step 2:
SLP applies DIGEST criteria per flowsheet below to derive DIGEST 

grade (Hutcheson K et al, Cancer, 2017)

Pharyngeal dysphagia severity per DIGEST grade 
1= mild, 2- = moderate, 3 = severe, 4 = life threatening/profound

30Frames
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O que (minimamente) os 
centros oncológicos 

necessitam?

• Educação continuada para assistência 
especializada

• Profissionais (número)
• Fluxograma que viabilize momentos ideais de 

intervenção
• Navegação?

• Instrumentos (ou protocolos) específicos para 
essa população e treinamento  

• Equipamentos para exame, computador para 
registro de imagem e ambientes adequados

• Equipe médica especialista ORL, CCP, GTO e 
RD que atue na área de disfagia e voz

• Material para teste – alimentos, corante (azul 
ou branco), bário

• Equipamentos e profissionais para aspiração e 
procedimentos de emergência 

93

Reabilitação
Sem conflito de interesse

EMST®

IOPI®

MDTP®

van Sluis et al 3

weekly visits to the hospital, the researchers monitored the 
participants’ compliance by discussing their training results. 
The pressure of the device was set at approximately 80% of 
the participant’s mean Maximum Expiratory Pressure (MEP). 
In the following 4 weeks (period B), participants were allo-
cated to different protocols depending on the group they were 
randomized to. Participants in group 1 discontinued the train-
ing. Participants in group 2 continued EMST for another 
4 weeks, but with a lower frequency of 2 days per week. 
Block-randomization in blocks of four with stratification for 
age was performed with help of Alea software.

Adjustments in training procedures with the EMST150 
device were needed. Before each training session, the par-
ticipants’ voice prosthesis had to be blocked with a plug to 
avoid air escaping through the voice prosthesis into the 
esophagus. Participants were instructed to connect the 
EMST device at the adhesive in front of the tracheostoma, 
take a deep breath, close the opening on top of the adaptor 
with a finger, and exhale forcefully into the EMST device 
until enough pressure was built up to open the valve inside.

Feasibility, Safety, and Compliance
The main objective of the study was to evaluate feasibility, 
safety, and compliance with the EMST program. Any diffi-
culties regarding participants’ performance of the training 
and assessment procedures were documented. Participants 
were instructed to log every training session and reflect on 
their experiences in a diary. At the end of the training pro-
gram participants filled in a short questionnaire on whether 
they found the training feasible and whether they could stay 
motivated during the period of training.

Objective and Subjective Outcome Measures
The effects of EMST on pulmonary function, physical exer-
tion, fatigue, and vocal functioning are assessed with 
manometry, spirometry, cardio pulmonary exercise testing 
(CPET), voice recordings, and questionnaires. Time points 
of the assessments are shown in Table 1. MEP in cmH2O 
was obtained with a calibrated digital manometer (Druck 
DPI 705) connected to the adapter whilst the EMST device 
was adjusted to the maximum pressure of 150 cmH2O and 
connected to the tracheostoma. Participants were instructed 
to sit, take a deep breath, occlude the adapter, and exhale as 
forcefully as possible. Peak Expiratory Flow (PEF) in L/min 
was obtained with a Micro l spirometer combined with a 
Microgard ll filter (PT Medical) which was placed directly 
on the baseplate of the stoma. Participants were instructed to 
inhale calm but deep and then exhale as forcefully and fast 
as they could. A series of three forced expirations was used 
to obtain MEP and PEF, the mean of the three trials was used 
for the analysis. With a calibrated ergospirometry system 
(Jaeger Masterscreen CPX, Houten, The Netherlands), con-
nected to the stoma, vital capacity (VC), and forced expira-
tory volume in the first second (FEV1) were measured. 
Participants performed a Cardio Pulmonary Exercise Test 
(CPET) on an electronically braked cycle ergometer (Lode 
Corival, ProCare, Groningen, The Netherlands). An adapter 
was made to fit the flow turbine directly to the baseplate in 
front of the tracheostoma and a headband for fixation was 
used to support the adapter and flow turbine. The ventilatory 
efficiency was defined by minute volume of expired air 
relative to volume of CO2 produced (VE/VCO2). Patients 
cycled till they had reached a respiratory exchange ratio of 
1.0 thus precluding them from a maximal exertion. Directly 
after finishing the test, participants were asked to rate their 
perceived level of exertion and dyspnea on a Borg scale.28,29 
Voice recordings were made with a head mounted micro-
phone and recorded with Audacity software.30 Participants 
were instructed to perform a sustained vowel /a/ as long 
as possible to measure maximum phonation time (MPT). 
Vocal range in Herz (Hz) and dynamic range in deciBel (dB) 
were measured as an outcome of the difference between the 
lowest and highest and softest and loudest /a/ produced, 

Figure 1. EMST150 connected to a baseplate with the adapter 
and voice prosthesis plug present.

Figure 2. EMST150 during practice, connected to the 
baseplate attached to the tracheostoma. The index finger is used 
to occlude the opening on top during forced exhalation.

94



10/01/2024

48

Reabilitação
Sem conflito de interesse

Válvula de fala para 
quem tem laringe

Fotobiomodulação de 
baixa intensidadeTablet e programa de Comunicação 

suplementar alternativa

95

Reabilitação
Sem conflito de interesse

https://www.researchgate.net/publication/334621838_

Elettromiografia de superfície
Biofeedback

Estimulação elétrica funcional
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Lymphedema

A Concise Compendium 
of Theory and Practice
Second Edition, 2018

Reabilitação
Sem conflito de interesse

Drenagem linfática cérvico-facial, 
compressas, enfaixamentos, bandagem 

elástica, colar, komprex
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O que (minimamente) os centros 
oncológicos necessitam?

• Educação continuada para assistência 
especializada

• Profissionais (número)
• Fluxograma que viabilize momentos ideais de 

intervenção
• Navegação?

• Instrumentos (ou protocolos) específicos para 
essa população e treinamento  

• Equipamentos para exame, computador para 
registro de imagem e ambientes adequados

• Equipe médica especialista ORL, CCP, GTO 
e RD que atue na área de disfagia e voz

• Material para teste – alimentos, corante (azul 
ou branco), bário

• Equipamentos e profissionais para aspiração e 
procedimentos de emergência

• Dispositivos e materiais
• Software para biofeedback
• Programas terapêuticos – exigem 

treinamento/certificação para uso
• MDTP
• Terapia descongestiva completa/complexa

98



10/01/2024

50

GENEROSIDADE
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@keepswallowing @reab_ccp
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