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An overview of dysphagia rehabilitation
for stroke patients

Uma revisao das terapias de reabilitacao para disfagia em pacientes
com acidente vascular cerebral

Klayne Cunha MATOS’, Vanessa Fernandes de OLIVEIRA? Paula Luanna Carvalho de OLIVEIRA',
Pedro BRAGA NETO?34

ABSTRACT

Background: Dysphagia is characterized by difficulty in the swallowing pattern at any stage of this neuromuscular process. It is a frequent
symptom after stroke. Objective: This study aimed to investigate the most commonly used phonoaudiological interventions as therapy
for the treatment of swallowing disorders in patients with dysphagia after stroke. Methods: We performed a review of studies indexed in
MEDLINE-PubMed, LILACS, Cochrane, and Clinical trials.gov focusing on speech-language interventions for adult dysphagic patients after
stroke betweenJanuary 2008 and January 2021. Results: Thirty-six articles of clinical trials were selected. Eleven different types of therapies
have been studied. Studies on the efficacy of therapeutic interventions for the rehabilitation of adult patients with dysphagia after stroke
are still scarce. Most techniques are combined with conventional therapy, so the effectiveness of the other techniques alone cannot be
assessed. Conclusions: Therapeutic interventions should be selected in accordance with the possibilities and limitations of the patients,
and especially with the findings of the clinical evaluation and with its objective.
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RESUMO

Antecedentes: A disfagia é caracterizada como uma dificuldade no padrao de degluticao em qualquer fase desse processo neuromuscular. E
um sintoma frequente apés o Acidente Vascular Cerebral. Objetivos: O objetivo deste estudo foi investigar as intervencoes fonoaudiolégicas
mais utilizadas como terapia para o tratamento dos distUrbios da degluticao em pacientes com disfagia pos AVC. Métodos: Realizamos uma
revisao dos estudos indexados no MEDLINE-PubMed, LILACS, Cochrane e Clinical trials.gov com foco nas intervengoes fonoaudiolégicas
em pacientes adultos e disfagicos ap6s AVC entre janeiro de 2008 e janeiro de 2021. Resultados: Foram selecionados trinta e seis artigos
de ensaios clinicos e estudados onze tipos de terapia. Os estudos sobre a eficacia de intervencoes terapéuticas para a reabilitacao destes
pacientes adultos ainda sao restritos. A maioria das técnicas € aplicada em combinacao com a terapia convencional, tornando inconclusiva
a medicao da eficacia de outras técnicas isoladamente. Conclusdes: As intervencdes terapéuticas devem ser escolhidas de acordo com as
possibilidades e limitacdes dos pacientes e, principalmente, com os achados da avaliacéo clinica e seu objetivo.

Palavras-chave: Transtornos de Degluticao; Acidente Vascular Cerebral; Fonoterapia; Reabilitacéo.

INTRODUCTION metabolic balance, nutrition, and hydration to the human body".

Stroke is the main cause of neurogenic dysphagia’. Depending

Dysphagia is characterized by difficulty or discomfort in  on the affected area and the extent, stroke can lead to damage

swallowing. The swallowing process ensures the transit of  to the neurological control areas of swallowing, which may
food and saliva from the oral cavity to the stomach providing  cause dysphagic disorders".
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Dysphagia after stroke carries the risk of aspiration pneu-
monia, malnutrition, dehydration, and death®. Dysphagia is a
major complicating factor in the rehabilitation of such patients
or of neurological patients in general. If associated with other
risk symptoms such as drowsiness, disorientation or inconti-
nence it may indicate an even worse prognosis*’. Recent studies
indicate an average frequency of dysphagia of 50% after stroke.
It causes a large increase in hospital costs per patient. Patients
with stroke who develop dysphagia have alonger length of hos-
pital stay when compared to not dysphagic patients, requiring
additional care for enteral diets and are more likely to need
home care after discharge®.

Considering the need for early intervention for dysphagia in
post-stroke patients to improve their quality oflife and reduce
sequelae, complications, hospital costs and hospitalization
time, it is necessary to find effective treatment interventions.
The objective of this study was to investigate the most com-
monly used phonoaudiological interventions as therapy for
swallowing disorders in patients with dysphagia after stroke.
In this review, we provided the most relevant information of
dysphagia treatment after stroke published in recent years.

METHODS

Eligibility criteria

Studies were selected according to predefined inclusion
and exclusion criteria. “English-language full-text articles on
clinical and controlled trials indexed in the previously selected
electronic databases with adult populations presenting with
oropharyngeal dysphagia as a symptom after stroke” was
defined as inclusion criteria. Studies involving (1) pediatric
population, (2) analysis of the application of evaluation pro-
tocols, (3) studies aiming at decannulation of tracheotomized
patients, (4) studies involving esophageal dysphagia, and (5)
studies in which the primary outcome was not related to the
degree of dysphagia and improvement of the swallowing pat-
tern were excluded.

Review question

The guiding question for the research was: “What interven-
tions are reported as effective treatments for the rehabilitation
of adult patients with dysphagia after stroke?”.

Search strategy, study selection and data extraction

A review of articles published between January 2008 and
January 2021 in indexed scientific journals was carried out in
the following electronic databases: MEDLINE-PubMed, LILACS,
Cochrane, and Clinical Trials.gov. The selection of descriptors
was performed through consultation in a Brazilian platform for
descriptors in health sciences (DeCS - Descritores de Ciéncias
em Sadde). The selected English descriptors were: “dysphagia”
AND “therapy” AND “stroke”.

The articles were selected based on the screening of titles or
abstracts. However, when title, keywords, and abstract did not

have sufficient information to determine the inclusion accord-
ing to the established criteria, a full-text review was conducted.
After that, all the remaining papers were fully read, evaluated,
and cataloged. All steps in this study were performed inde-
pendently by two researchers following the protocol described
above. Individual results were assessed and compared, and a
consensus was reached through discussion.

The following data were extracted after the assessment of
full text of all selected articles: country, number of patients,
study design, outcome measures, types of intervention groups,
intervention time, summary of the results, and conclusions.
These data were then compiled into a standard table.

RESULTS

The search identified 154 references (117 in MEDLINE-
Pubmed, 31 in Cochrane, 3 in Clinical trials, and 3 in LILACS) of
which 90 were excluded based on the title and 4 were duplicates.
Therefore, 60 studies were selected for inclusion according to
their titles and abstracts, of which 38 clinical trials that met the
inclusion criteria were included in this review. A flow diagram
showing the study selection process is presented in Figure 1.

All included studies evaluated patients diagnosed with
stroke. A total of 12 different therapies have been studied with a
variety of study designs: [1] electrical stimulation (n = 14; 36.8%
of the total)™, [2] transcranial magnetic stimulation tech-
niques (n = 3; 7.9%)*-%, [3] active pharyngeal electrostimula-
tion (n = 3; 7.9%)**, [4] exercises with Mendelsohn maneuver
(n =2;5.3%)*%, [5] transcranial direct current stimulation (n
=3;7.9%)*°, [6] CTAR exercise (n = 5; 13.6%)*>%, [7] Shaker
exercise (n = 2; 5.3%)*%, [8] acupuncture (n = 3; 7.9%)*, [9]
resistance to tongue pressure (n = 2; 5.3%)"*, [10] modified
jaw opening exercise (n = 1;2.6%)* and [11] cervical isometric
exercises (n = 1; 2.6%)".

Even among studies focusing on the same type of therapy
a wide variety of outcome measures were found to assessing
dysphagia. The sample sizes varied from 4% to 250%. More than
half of the studies were from Asia, but some were from Europe
and North America.

The following sections present a summary of the articles’
results by type of interventions.

Electrotherapy (NMES)

Electrotherapy is a technique that can be used with motor
stimuli, sensorial stimuli, or both. In addition, depending on the
muscular function affected in the swallowing process and the
degree of this change, variations in intensity, electric current
pulse duration, electrodes number and position are applied.
Despite all these factors, there is still little scientific evidence
of the effectiveness of electrotherapy in improving the swal-
lowing pattern in oropharyngeal dysphagia, especially when
this technique is associated with conventional exercise therapy.

The Neuromuscular Electrical Stimulation (NMES) tech-
nique combined with Endoscopic Evaluation of Swallowing
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Figure 1. Flow chart of the search strategy.

(EES) and traditional swallowing rehabilitation improved the
swallowing quality in a study involving thirty-two patients with
moderate to severe post-stroke dysphagia. In addition, patient
satisfaction was high and there were no serious adverse events.
Thus, the implementation of this promising combination in
clinical practice was recommended’. Similarly, the effects of
applying sensory-level electrical stimulation (SES) on mas-
seter muscles in patients with acute stroke were evaluated in
another study®. Applying SES (based on its oral and pharyn-
geal functions) on masseter muscles and using SES to gener-
ate cortical reorganization was effective in treating dysphagia
in stroke patients.

In another study", selected patients were randomly assigned
to a VitalStim electrotherapy group, a conventional swallowing
therapy group, and electrotherapy plus conventional therapy
group. The results suggested that VitalStim combined with
conventional therapy is capable of improving dysphagia after
stroke. Xia et al.'® also evaluated the effects of VitalStim in their
patients and confirmed its effectiveness. A limitation of this
study, however, was the absence of a placebo stimulation group.

The combined application of electrical stimulation and
conventional therapy in patients with acute oropharyngeal
dysphagia secondary to acquired brain injury® resulted in bet-
ter outcomes than when conventional therapy with placebo
stimulation was adopted. A study conducted by Rofes et al.'®
evaluated and compared the efficacy and safety of a 10-day
surface electrical stimulation (e-STIM) treatment in sensory
and motor intensities in patients with chronic oropharyngeal
dysphagia after chronic stroke. This study showed that e-STIM

Arg Neuropsiquiatr 2022;80(1):84-96

is a safe and effective therapy to improve swallowing. However,
further investigation involving a control group, alarger number
of patients, a prolonged follow-up, and the effect on clinical out-
comes is needed to confirm the clinical utility of this therapy.

Konecny and Elfmark (2018) showed that after four weeks
of standard therapy with suprahyoid muscles electrical stimu-
lation, the duration of oral and pharyngeal transit time was
statistically improved'. In another study, electrical stimula-
tion associated with conventional therapy was performed.
Electrodes were placed adjacent to the suprahyoid and upper
and lower parts of the thyroid, in the geniohyoid region, and
in the mylohyoid region. When compared to conventional
therapy, a significant improvement was noted. However, the
position of electrodes did not generate significant differences'.

Another study investigated the effects of forced swallow-
ing combined to neuromuscular electrical stimulation on the
hyoid bone movement and on the swallowing function in
stroke patients'. The experimental group showed an increase
in the anterior and superior movement of the hyoid bone and
animprovement in the pharyngeal phase swallowing function.
The neuromuscular electrical stimulation combined with ther-
mal-tactile stimulation were found to be a better treatment for
patients with deglutition disorders after stroke than isolated
thermal-tactile stimulation therapy™.

Electrical stimulation was performed by Park et al.”” using
two sets of electrodes placed in the segmentation area of the
infrahyoid and sternum-hyoid muscles. When using senso-
rial EE with forced swallowing, no significant improve was
observed in any of the evaluated parameters. However, the



studied methodology can only be applied to selected patients,
as many patients with dysphagia fail to elevate the hyolaryn-
geal complex during motor electrical stimulation.

The effects of NMES associated with electromyographic
biofeedback (EMG-BF) were also investigated'. EMG-BF is
known to be an effective therapy for stroke rehabilitation. In
this pilot study, all subjects received NMES combined with
EMG-BF in the suprahyoid area. The results demonstrated that
NMES combined with EMGBF had the potential to improve
oropharyngeal swallowing in stroke patients with dysphagia.

In amore recent study, the effects of neuromuscular trans-
cutaneous electrical stimulation (NMES) in 33 patients affected
by dysphagia after sub-acute stroke were evaluated. Both
groups showed improvements'. Another recent study analyzed
the McNeill's dysphagia therapy (MDTP) with NMES for the
treatment of post-stroke dysphagia®. MDTP showed a greater
positive change than the NMES group, including increased
oral intake and improved functional outcome three months
after the stroke. These data support the inclusion of intense
short-term behavioral interventions for an efficient allocation
of resources for acute stroke rehabilitation.

Studies that used electrotherapy as a therapeutic approach
are detailed in Table 1.

Neuromodulation

The nervous system has the ability to modulate and modify
itself in response to external stimuli. The term neuromodula-
tion has been used to describe procedures in which electrical
stimulation is applied directly to structures of the nervous sys-
tem for therapeutic purposes. A summary of these approaches
is shown in Table 2.

Repetitive Transcranial Magnetic Stimulation

Repetitive Transcranial Magnetic Stimulation (rTMS) has
been proposed as an alternative treatment for dysphagia after
stroke. It is a noninvasive technique that modulates brain activ-
ity using electromagnetic induction and thus induces physi-
ological changes. An advantage of rTMS is that patients do not
need to be actively engaged during treatment*.

One of the included studies indicated that 5 Hz r'TMS applied
over the tongue area of the motor cortex for 10 days was not
effective in improving the swallowing function in patients
with stroke and chronic dysphagia. However, given he small
and unbalanced sizes of the groups in this study, the therapeu-
tic effects of the protocol remain uncertain®. Another study
also evaluated the therapeutic effect of 5 Hz high-frequency
rTMS on the unaltered pharyngeal motor cortex in 4 post-
stroke dysphagic patients. In disagreement with the previous
study, the authors indicated that 5Hz high-frequency rTMS
applied to the tongue region of the motor cortex may be ben-
eficial for patients with dysphagia after hemispheric unilateral
stroke and with dysfunction in the swallowing phase. Further

investigations with larger samples are required to support the
benefit of this protocol®. Finally, a study of 40 patients showed
that the use of high frequency (3 Hz) and low frequency (1 Hz)
r'TMS improved dysphagia (after 5 days) more than the simu-
lated group, with the effects remaining for at least 3 months
after the intervention®.

Transcranial direct current stimulation (tDCS)

tDCS is a non-invasive brain stimulation method based
on the principle of neuroplasticity. It provides a constant low-
intensity electric current between the anode and the cathode
applied to the scalp area associated with the segmentation
of the cerebral cortex. In general, cathodic tDCS decreases
cortical excitability and anodic tDCS increases cortical excit-
ability®. Recently, noninvasive cortical stimulation has been
used to improve neural plasticity and treat hemiplegia and
aphasia. However, little is known about the possible effects
of tDCS on swallowing function®, and few studies were con-
ducted on the mater.

The association of the tDCS technique with conventional
therapy was evaluated in patients with chronic post-stroke
dysphagia. Although the result of this study shows that the
bihemispheric anodic tDCS group did not have a statistically
superior improvement compared with the control group, the
detailed dysphagia outcome scale (using videofluoroscopy),
patient symptom report, or patient and caregiver satisfaction
may reflect the clinical improvement of dysphagia®. The study
conducted by Shigematsu et al.* investigated the effects of
cerebral pharyngeal cortex noninvasive stimulation combined
with intensive swallowing therapy on dysphagia recovery and
found that the combined therapies effectively improve post-
stroke dysphagia compared to isolated therapy.

Krueger et al.* evaluated patients with acute and dysphagic
stroke that received contralesional anode stimulation or placebo
tDCS for 4 consecutive days. Applying objective instrumental
diagnosis in parallel with functional neuroimaging, a greater
improvement in the swallowing function was observed after
tDCS compared with the placebo intervention. Thus, tDCS
seems to be a safe and beneficial therapeutic option for patients
with oropharyngeal dysphagia during the early stage of stroke.

Pharyngeal electrical stimulation (PES)

In one of the included studies, PES interventions were per-
formed at the bedside. The effects of PES on dysphagia in stroke
patients remained inconclusive because the recruitment goal
was smaller than predicted. Despite this, there is an indication
for the use of this treatment considering some potentially favor-
able results, such as the observed improvement in the number
of safe swallows. In addition, PES was well tolerated without
any adverse effects®. In another study with the same objective,
it was found that PES did not reduce radiological aspiration or
clinical dysphagia®.
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In addition, there are currently a wide variety of candidate
genes that can be studied in the context of brain plasticity
and response to PES. BDNF is the most abundant growth fac-
tor in the brain and is involved in long-term brain plasticity.
It has attracted much interest and is considered a candidate
for neurological and swallowing function recovery in patients
treated with electrical stimulation of the pharynx®. The study
conducted by Essa et al.® aimed to test the possible influence
of a single but common BDNF polymorphism on the functional
recovery in a population with dysphagia after stroke. An asso-
ciation between the Valo6Met BDNF allele and level of swal-
lowing recovery was observed when pharyngeal stimulation
was performed. On the other hand, the BDNF showed no cor-
relation in the simulated group, suggesting that such genetic
polymorphisms may be less relevant in natural recovery than
in treatment-induced recovery.

A summary of studies using the pharynx electrostimulation
technique is shown in Table 3.

Tongue pressure resistance exercise and precision
training

Tongue function can affect both the oral and the pharyngeal
stages of the swallowing process. Adequate tongue strength
is vital for safe oropharyngeal swallowing. Table 3 has a sum-
mary of the studies on tongue pressure resistance exercises
and precision training.

Kim et al.*” investigated the effect of tongue-pressure resis-
tance training (TPRT) on tongue strength and oropharyngeal
swallowing function in patients with stroke and dysphagia. The
results showed that TPRT increased tongue muscle strength
and improved swallowing function in patients with post-stroke
dysphagia. This study also confirmed that TPRT improved the
oral and pharyngeal phases of deglutition. Therefore, TPRT is
recommended as an easy and simple rehabilitation strategy
to improve swallowing in patients with dysphagia. However,
these results do not reflect a pure TPRT effect, as this therapy
was conducted in conjunction with conventional therapy™.
Another study published the following year aimed to investigate
the effects of tongue pressure strength and accuracy training
(TPSAT) on tongue pressure strength and its ability to improve
quality of life in patients with dysphagia after stroke. TPSAT
consisted of an isometric exercise of anterior and posterior
tongue strength and an isometric tongue precision exercise.
TPSAT combined with traditional therapy improved outcomes
compared to pre-intervention levels®.

CTAR exercise

Recently, CTAR (Chin Tuck Against Resistance) exercise
has been reported as a treatment for pharyngeal dysphagia.
However, clinical evidence of its effect is still unclear. Park et
al.*investigated the effect of CTAR on the swallowing function
in patients with dysphagia after subacute stroke and found that
the exercise improved swallowing,

Arg Neuropsiquiatr 2022;80(1):84-96

Game-based CTAR was also proposed*. The experimen-
tal group performed game-based CTAR, while the control
group performed traditional head lifting exercises. The LES
100 (Cybermedic Inc., Iksan in South Korea) consists of a tab-
let screen, a resistance bar, and a Bluetooth connector, and
it implements a game-based exercise in which the chin is
tucked down against a bar in order to strengthen suprahyoid
muscles. The game-based CTAR not only has a similar effect
on the swallowing function of patients with dysphagia as the
lifting exercise, but is also a less rigorous, more enjoyable and
interesting rehabilitation method.

Because the CTAR involves hand-holding a device, physi-
cally weak patients may find it difficult. A study investigated
the effect of modified CTAR (mCTAR) in patients with post-
stroke dysphagia® and found that it reduced aspiration and
improved nutritional levels of patients. I can thus be assumed
that the mCTAR is beneficial for physically vulnerable patients
with dysphagia who have limited hand strength and movement.

The aim of the study was to investigate the effect of jaw
opening exercise (JOE) and hyoid bone movement compared
to head lifting exercise, or Shaker exercise (HLE) in patients
with dysphagia after stroke. The JOE/CTAR group performed
an exercise using a resistance bar. The Shaker group performed
traditional exercises. The total duration of the intervention was
6 weeks. The thickness of the digastric and mylohyoid muscles
was measured by ultrasound. The CTAR and Shaker had similar
effects in increasing the thickness of the suprahyoid muscle and
improving the movement of the hyoid bone. However, CTAR
required less perceived effort than Shaker®.

Shaker exercise

The Shaker exercise (SE) has been considered a popular
rehabilitation training for dysphagia®. This is an isometric and
isotonic exercise based on the upward and forward movement
of the larynx structures resulting from the traction of the thy-
roid, mylohyoid, and geniohyoid muscles and the anterior belly
of the digastric muscle. First, patients perform 3 head raises
for 60 s in a supinated position without movement; there is a
60 s pause between the elevations. Next, participants perform
30 repeated head raises in the supine position. Participants
raise their head high enough to observe the toes without rais-
ing the shoulders™.

Gao & Zhang® compared the effects of Shaker exercises,
CTAR and conventional exercises on dysphagia and psychologi-
cal status. Traditional rehabilitation included tongue exercises
such as tongue extension movement and mouth exercises such
as mouth opening, teeth clicking, and voluntary swallowing.
'The main conclusion of this study was that the CTAR exercise
has a similar effect on improving swallowing function as the
Shaker exercise. However, the rehabilitation effect of CTAR
exercises on dysphagia should be more explored in younger
patients with stroke, since all patients assessed in this study
were 60 years old or older.



Choi et al.¥” investigated the effects of the Shaker exercise
on aspiration and oral diet level in stroke survivors with dys-
phagia. This study suggested that the SE is an effective exercise
for swallowing function recovery in stroke survivors, reducing
aspiration and improving oral diet level. As aspiration severity
is closely related to the feeding tube and to the oral diet level,
the results of this study indicate that performing SE can lead
to tube withdrawal in stroke survivors with dysphagia. Some
limitations, such as a relatively small sample, no follow-up after
the intervention, and failure to observe long-term effects pre-
vent the results of this work from being generalized.

Important data from the articles about CTAR and SE are
shown in Table 4.

Modified jaw opening exercise (MJOE)

The viability and effectiveness of a new method (modified
jaw opening exercise - MJOE) for promoting anterior displace-
ment of the hyoid bone during swallowing was studied. The
MJOE differs from the conventional JOE, in which an upward
vertical resistance is applied to the jaw while the mouth is
closed with the tongue held in the swallowing tilting position
to prevent mouth opening. In the MJOE, surface electrodes
connected to the sternohyoid muscle in the mandibular mid-
line were connected to the biofeedback equipment. The results
showed that MJOE is feasible in elderly post-stroke patients,
without adverse events and promotes anterior displacement
of the hyoid bone during swallowing®.

Mendelsohn maneuver

The Mendelsohn maneuver, a voluntary prolongation of
laryngeal elevation during swallowing, has been widely used as
a compensatory strategy to improve the opening of the upper
esophageal sphincter (UES) and bolus flow. When used as a
rehabilitation exercise, it significantly improves the duration
ofthe hyoid movement and the duration of the UES opening?’.

McCullough et al.®® performed a research to determine if
the intensive exercise using the Mendelsohn maneuver would
improve swallowing physiology. The Mendelsohn maneuver,
used as a rehabilitation exercise, improved the duration of
the anterior and superior maxillary movement of the hyoid
and the duration of the UES opening. With a similar goal,
McCullough et al.?” stated that it seems possible that the use
of the Mendelsohn maneuver as a rehabilitation exercise may
have a greater impact on swallowing durations than on struc-
tural movements. Changes in the coordination of structural
movements with duration measures, however, require further
investigation. When the Mendelsohn maneuver was used as a
compensation mechanism, duration measures also appeared
to be more affected than measures of structural movements.
Thus, the data reported in this research support the use of the
Mendelsohn maneuver as an exercise to improve the swallow-
ing physiology®.

A synthesis of the results discussed above is shown in Table 5.

Acupuncture

Acupuncture is a simple, inexpensive, primary medical pro-
cedure that has been widely used in China and other parts of
East Asia for many years. Needles are inserted at acupuncture
points to produce a “qi” response in which the patient feels pain
or heaviness in the area around the needle®.

Xia et al.*® evaluated the effect of acupuncture on swal-
lowing function in patients with dysphagia after stroke. The
intervention group received standard therapy and acupunc-
ture and the control group received only standard therapy.
Although it was concluded that acupuncture combined with
conventional swallowing therapy may be beneficial, the study
had a significant limitation due to the lack of a control group
for acupuncture alone. In addition, short-term evaluation and
lack of follow-up were factors that prevented the evaluation of
along-term therapeutic effect.

Another study found that acupuncture combined with swal-
lowing therapy can improve the swallowing function in post-
stroke patients®. The study conducted by Mao et al.* proved
that acupuncture in combination with standard swallowing
therapy was effective for post-stroke dysphagia, corroborating
the findings presented by Xia et al.*®. However, several limita-
tions prevent this conclusion from being generalized, so it can-
not be said that acupuncture alone is capable of providing a
high level of rehabilitation.

A similar study was conducted by Chen et al.. This study
has shown that acupuncture is safe and has several additional
effects in improving neurological deficits, swallowing disor-
der, cognitive impairment, and lower limb function. However,
no significant improvement in the upper limb function was
observed during this short-term study.

A summary of the results in the articles using acupuncture
techniques is shown in Table 5.

Cervical isometric exercises

Cervical isometric exercises to improve dysphagia and cer-
vical spine malalignment was applied in 70 patients in a ran-
domized controlled trial. The exercises were carried out in all 4
directions (by placing their hand or the hand of their personal
assistant on their head and contracting their neck muscles
under forward-backward-sideward resistance). Swallowing
was improved in the experimental group compared to the
control group™.

DISCUSSION

The purpose of this review was to assess recently studied
therapies for dysphagia rehabilitation. Numerous studies of a
wide range of interventions were included. However, they dif-
fered not only in terms of the therapy conducted, but also in
terms of sample size, outcome measurement methods, inter-
vention times and follow-up time. These differences presented
a challenge to combine and summarize the results, and to
compare and define which is the most effective treatment for
post-stroke dysphagia.

Matos KC, et al. Rehabilitation therapies for dysphagia.

91



Jsure8y on] uiyo

"a0ue)sisay

1YVLD ‘91808 8xelu| BJQ JBUOIIOUNS iS04 ‘Adelayl euoiiusAuo) 9] ‘dnoid 1013uo0) 00 :dnoJg uoIIUBAIBIU| 1|5 ‘8]e0g BIgeydsAQ 1euolouNS iS04 ‘9180S UOIleIIdSY-UoliBIl8USd :SYd ‘Ad00S010N]J08PIA :SSHA

“ AA- YooM 5610¢
4109 °L00°0> d) SI04 pue Svd 01L-09 . paziuopuey (e
dn-movjoj oN ( B 'SeWIl G - ulw SI04‘Svd . Mons 0 2810Y] S'Ptled
Ul quewenoidw JuedylUBIS B PRY 1D (0 Sl QL puB HVLO - 9 ‘leaung 1 Wiy
YoM B SO} G — ®
dn-mo1io} oN mﬂqmwmmww%mg puswERIdUIL L o e V10-09 Slod  peronsuoD evons /e - %6101
J 43P OU 8JeMm 8a8y | 0z HVLO peseq-swen - |9 (SVd) SSIA -psziwopuey P ST Hed
HooMm pung-s1gqnod “
oY1 0} UoIIeIRI Ul |5 © . e
dn-morio3 oN panosduwl \m_mucm%tum_w.w_go“_ bc_%w%n_p POOWNE - UIW o5 laxe Joxeys Ucmooﬁ o_w ‘(Svd) mwmww/ -parjoL0g oMols L€ €ol0M E»mmm_ ._%_Noc_o
. S 0£/SU0ISS8S 07 : . ‘poziwopuey .
oD s8uy AR IL-09 (sa4 pej043u0) 810z e
dn-moNj04ON 03 pesedwiod Usym [ Oyl Ul SO pue B S8WI G - Ul _ _ 4013 7z ©010Y| IR
Sy U1 Ul UeWaA0IdWI UBOIUBIS  0/SUOISESS 07 OLPUBYVIO-ID 'SVd)SS4A  ‘paziwopuey 1975 P Ied
dnoiS Joseus s HVLO PUE DL - ¥VLD -
SYEEI 01 pasedLoo Ustm dnois 4yl 3 ous Kep e sewiy BSIOIOXe (e wopuey o40.38 06 ey e/ L0Z"MH
9PUBYZ | owenoidw Sumonems soneqy € SUOISSeS 2y JeyeyS pue 9] - Jexeys leoluny  olWeyos| : ‘Sueyz:r oen
’ o 21-09
dn-mojjo4 S1INS8Y W} UOIIUBAISYU| uoijuanJelu]  sawoong  uSisep Apnis  sisougelqg sjusiled Aiunog 9oua.8)0Y

"9Y0418 Jole s1usiled J0) S8SI1040X8 8 BYS PUB Y1) SUISN SOIPNIS 1821UID UOITUBAISIU| "+ 8]qeL

"JUBWINJISU| 8oUBWIOIed
1eJ0 BMO| :|dO] ‘Bululely soueisisal aiejed 0} an3uol i Hd] ‘91eds eideydsAp 91d00S040N)J08PIA :SOA ‘84nssald 01118WosI WNWIXeWw [N ‘81edg Sulley elpuswa( :SyQ 403108} dlydolioinau paallap-ulelq 4NJdg ‘UoIeINWIS
01130818 1eaUAieyd :S3d ‘dnodn 1043U0D DY ‘dNoJn UoIUBAISIU| 1|0 (81edg Sulley AllueAag eideydsAQ :SYSA/ay3d (e1eos Ainels eideydsAQ :4SQ (91e0g uoljelldsy-uoiieliauad :Syd ‘Apnig Suimolems 01doasoion]4 09pIA :SSHA

‘dnoJ8 )0J1uoo 8yl 01

uoneas ul (L/%°0 = d) Svd ul1ouIng*(£00°0 '620°0 (Svd .
dn-mo1104 ON = d) sgA ul 1uswanosdwi suolyeniound seseyd xwm\,%_wﬂw%w&z e 9L-939 pue saa) . mw_mhwbmmo 240118 ge ©a.I0y mm.mw.ﬁomc__m
xuAIeyd pue JeJo pue (10°0 ‘600°0 = d Jousisod G- ! 0¢ OLPpuelddLl-19 SSIA 14O -psziwopuey 1°AH WH
puUe Jolislue) Juswarosdwl y13ualis enduol |9
o S)}90M 8 J0J Yoom 2L-95
. (210'0 = d) usuIaNoA! YSY 59 esowl}gAep  uooussle By} Ul . p811043u0) 1¥810¢C “1e
dn-mo1104 ON pUE |9 :09 83} 0} UOIIEISI Ul |9 8Y3 Ul JusWaAoldul VSVYIN :1dOI ‘ a4ols 9l ©810} e
INd (LO0'0 = d) J0H8YS0d PUE (1000 = d) JOLSIUY BSaWilZ - Ul Q] pue 3uluiow ‘paziuopuey 18 H [ ‘UOON
’ ’ 0g/suolsses 08 By Ul 1VSdL - 19

syiuow g (600°0 = d) 09 &ua Ul S3uslzed urw S3d putig-e1qnoq wopsuly 924 10¢
DU S{20M 7 wpmyoo_pME Ul syuow ¢ Jaye gy3q ul chafgan_ OL/SUOISSOS £ pale|nuwis ||oo Sele . {pa1)0J41u0) EN[eIRS 3¢ oouun - ‘95T

Ys 4NAg 19N 81911. Y3 Yim sjusiied |9 sy uj S3d 8Alde — |9 -paziuiopuey
SyIOW & ‘suoireniound Ysg ul dnou3 eAinoe Ui S3d pa110431u0) WOPBUY| 5010z "B

91 404 W 0DIN0 8)BJIOAES B PBIEDIPUI | <(HO) Ol1ed : palenwis — 9n dsa ‘paziuopuey EN[OIS 9¢ : it

pue S499M ¢ Ayigeqoud e ‘dnou3 peyejnwis ayi 03 uoie)al uj 0l/suolssese S3d @A130E — | 193u82 1NN PoUn  H g HUESEA

pung-sigqnod
1M aU3 01 Uole)al Ul syuswaroidwl [9 O Ui 81eINWIS e pe110AU0T 8)04 wopBuy 79102 e
71 pue gz 09 8y} 03 uoiiejas ul sy 19 ON 01/SU0ISS8S £ peleinuwis - 99 (Svd) SS4A ‘paziwopuey MISERIS) 9l peuun 19" d ‘Uieg

S3d dAldEe — |9 .

1191UL2ININ

dn-moyj04 S1INS9Y OWI} UOIIUBAIBIU| UOIJUBAJIBIU|  SBWO02INQ ugisag Apnis sisoudeiq (u)siuslled  AJJuno)  sadualdey

"9Y0J1s Jo1Je s1uaiied Joj Bulurely uoisioald pue 8s10Jaxs aouelsisal ainssald anduol ‘XuAie) 8yl JO UOIIBINWIIS0J108)8 UISN SBIPN1S |BDIUID JeUOIIUBAISIU| "€ d]qeL

Arg Neuropsiquiatr 2022;80(1):84-96

92



‘Adelay] 1BUOIIUSAUOD

101 ‘dnoJg 1043u0Q :0H dNoJS UoiUBAIBIU| 1|9 [8]edS AJIBASS pue swooINQ BISeydsAQ iSSOQ (9180S 840435 HIN SSHIN JUSWISSeSSY MO||BMS pazIplepuels 1ySS ‘AydeldoAwo.ion)g eoeung :pN3 Ueoulyds 1esdeydoss
Jaddn :S3N {UOISINOXT J01ISIUY WNWIXBIA PIOAH :JVIAH (UOIIBAS)T WNWIXB|N PIOAH :JNH UOISINOXT JOLISIUY WNWIXeN PIOAH JO uoirelng :JINVHOQ ‘UoIzeAa)q wWnwixe\ ploAH 40 uonielnq :3NHOJ ‘Adoos0ion0apIA :SSHA

d e . mmmo.ou yoom e . pa110J3u0)
ofeem gy ) VSSPUS(LODO> DSSIN gy g sornuw OL709 VSSSSIN pung-elanog  ewons  osz  euwg L 9MOC
(100°0 > d) SSHIN :09 83 03 ainjoundnoe pue 9] - |9 'SSHIN [ERERRVEV)
Qg/suolsses g1 ‘paziwopuey
uol3eas ul Juswanosdul |9
(L00'0=d pue Yeam e -35 Sl
dn-moyojON  £00°0=d) 0D 8y} 0} UOIIelos Ul SBWI} G - SeyNuIW oIMoUNdNoE DUD VSS:ISSHA  ennoadsold ax0.g 86  euyd .o 20
JusWwaoidwl |9 YSS PUB SSHA 0g/SU0ISSas 07 1 puedl-19 18307 ‘0B
(L0°0>d) 0D 8 Yeeme N pung e1gnog 510z
dn-mo1jojON 0} UOIIE]a] Ul JUBWBAOIdWI |9  SOWIIQ - SNUIW sinoundnoe pue 5 p SSO0VSS  peziuiopuey ayo1g A BULD oo el
SS0d puB vYSS 0g/SuoISsas 7 qeoun)
"JUBWIBSIL YIIM SHoaM 7
pue JusWeal] INOYHM SYaam 7 - g dnolg (san
Jeak Juswiyeal) Jojje Aep e sawin ‘Juswies] ‘IVIANH it
‘ ‘ . psziwopuey oS 8l vsn AWIM-HD
L ‘yauow | JuswaA0IdWI JUBOIIUBIS ON ¢ 'SUOISSSS Ul Giy INOUIIM SY3OM Z PUE 3OB(PSS) UM JINH) “U3noNNno
DN PUE JSANSUBL UYOS]OPUSIA 8U3 SS4HA UsNONNOoN
UM JUsWIeal] JO SYeam 7 - ¥ dnolg
"JUBWIEDI] YHIM SHeaM 7
"Juswieas] pue JusWieal} INOYHIM syeam z - g dnoln  (JWVYHOA
dN-MoNoL0 Jo3e (8000 PUB LLO0 = Kep e sswiny “JusWea] pue SZILODUE o501 - MN.EN
~MO1G; ON d) penoidwl Ajpueolyiugis  Z ‘suoissas ulw Gy INOULIM S%98M Z PUE %OBgpPaD) UlIM INHog)  PPAWOPURY Mons 8l vsn hgm_ﬁow_:o_.o__\w
IVINHOQ PUB INHOA DN PUB JBANBUBLI UYOSI8PUSIA 8U3 SSJA
UM JusWieal) Jo syjeem Z - ¥ dnolo
dn-mopjo4 S)NSay  SWIl UOIIUSAISIU| UonUaAJEIU|  sawooInQ  uBisep Apnig sisoudelq siusliled  Aiuno) ERIEVETEN|

‘s1uailed ©¥041s JoJ 81n10undnoe pue %oeqpaaiold Yiim HINT pue JeAnauew UYoS|apus A 8yl Suisn saipnis |BO1UNO |BUOIIUSAISIU| "G 81q.L

93

Matos KC, et al. Rehabilitation therapies for dysphagia.



94

Considering that this neuromuscular process is complex
and involves dozens of muscles and six pairs of cranial nerves,
there are many symptoms that affect a dysphagic individual.
Therefore, it is difficult to elaborate a single exercise protocol (in
the case of conventional therapy) that will effectively improve
the condition. Scientific evidence highlights the benefits of
conventional therapy in improving the swallowing pattern of a
dysphagic individual. However, the search for new therapeutic
techniques that can increase this benefit is constant.

Studies on the efficacy of therapeutic interventions for
rehabilitation of adult patients with dysphagia after stroke are
still limited. Most techniques are used in combination with
conventional therapies, which makes measuring the efficacy
of other techniques alone inconclusive. Among the reviewed
therapies, electrotherapy, associated or not with conventional
therapy, was the most frequently used. In both cases, it proved
to be a method with significant results for the rehabilitation of
dysphagia. Similarly, neuromodulation applied in areas such
as the motor cortex of the tongue and pharynx, as mentioned
in the included studies, also lead to an improvement in the
swallowing pattern. Tongue pressure resistance exercises and
precision training, the Shaker exercise and acupuncture also
showed significant results for rehabilitation.

Neuromodulation is not a possibility in many healthcare
institutions that admit patients with acute stroke, making this
therapy technique difficult to access, especially for low-income
patients. An advantage of the SE is that it is a non-invasive
therapy, does requires no any additional cost or equipment
and can be easily performed at the bedside with the assistance
of a caregiver”. However, a limitation of the SE is that coor-
dinated movements and resistance are required, and many
patients in the acute phase of stroke do not have this capabil-
ity. Pharyngeal electrical stimulation (PES) is also considered

a promising treatment for dysphagia after stroke. However,
the results of the studies included in this review are contrary
to this. With regard to tongue pressure resistance exercise, it
is important to emphasize that isometric and isotonic exer-
cises are commonly used in conventional therapy to improve
the amplitude and increase the force of tongue movements.
The tongue is an essential organ for the proper functioning of
the safe swallowing process.

The majority of the studies used videofluoroscopy of swal-
lowing as the gold standard evaluation method. The method
allows the swallowing dynamics to be visualized from the prepa-
ratory phase to the opening of the upper esophageal sphincter.
It is also possible to identify the tracheal aspiration, laryngeal
penetration, and oral and pharyngeal residues, which is impor-
tant for a detailed analysis of the various changes that may occur
in a dysphagia disorder of any degree. Videofluoroscopy helps
in selecting the most appropriate technique and therapeutic
plan to improve the swallowing pattern. Ideally, this examina-
tion should be available in all health centers admitting patients
in the acute phase of stroke.

In conclusion, this review highlights the main interventions
for dysphagia of patients after stroke. Among the techniques
used, conventional therapy remains the best strategy, achieving
positive results alone or combined with various rehabilitation
therapies. However, greater consistency between science and
clinical practice is needed to allow a comparison between dif-
ferent techniques. Dysphagia is a potentially treatable symptom
in post-stroke patients and deserves attention, and its treat-
ment may increase patients quality of life. In addition, even if
conventional therapy is empirically considered essential for
the rehabilitation process, its effect would be strengthened by
studies that scientifically support this technique.
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