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CHAPTER |

INTRODUCTION

Swallowing is a complex physiologic function that involves precisely
coordinated movements within the oral cavity, pharynx, larynx, and esophagus (Shaw
& Martino, 2013). Swallowing is broadly classified into oral, pharyngeal, and
esophageal stages based on the location of the bolus (Matsuo & Palmer, 2008). Each
phase of swallow is anatomically and physiologically defined (Sasegbon & Hamdy,

2017).

The oral phase of swallow is the first phase, which involves muscle of the lips, cheeks,
tongue and mandible (Logemann, 1998). It involves mastication and manipulation of
the bolus and transport of the same, finally leading to the pharyngeal phase of swallow.
The oral stage has been further subdivided into oral preparatory and oral propulsive

stages (Kuhlemeier, 1994).

The oral preparatory stage is initiated when the food or liquid is taken into the mouth.
It is mixed with saliva to form a bolus. The formation of bolus takes place with the help
of the lip, tongue and mandibular movements, after which food processing takes place
through mastication and manipulation (Matsuo et al., 2013). In case of liquids the stage

for bolus formation is skipped.

Once the bolus is formed from the above mechanism, it is then held by a groove formed
by the tongue against the hard palate. After this, the propulsive stage of swallowing

begins where through a wave like action initiated from the tongue tip and moving



posteriorly, the bolus is propelled in a squeeze-like action through the faucial pillars
into the pharynx, marking the initiation of pharyngeal phase of swallow (Hennessy &

Goldenberg, 2016).

The pharyngeal phase is involuntary and the shortest phase of swallowing lasting about
1 second. It is characterised by closure of the nasopharynx, vocal fold closure by the
contraction of the lateral cricoarytenoids, elevation of the hyoid-laryngeal complex,
opening the pharyngeal-esophageal transition and the inferior movement of the bolus
through peristaltic contraction of the superior, middle and inferior pharyngeal

constrictor. Finally the bolus is then transitioned into the upper esophageal sphincter.

The final phase is the esophageal phase, wherein a wave of peristalsis propagates the
bolus inferiorly to the stomach through the lower esophageal sphincter. This

involuntary phase is longer and lasts up to 3 to 4cm/s (Hennessy & Goldenberg, 2016).

A difficulty in any one or combination of above phases results in dysphagia. For
example, a difficulty in the oral preparatory and oral propulsive phase in particular,
results in oral dysphagia. When the food transport to the esophagus is affected, it leads
to pharyngeal dysphagia. The causal factors varies from structural, systemic,
psychogenic or neurological. The most widely attributed cause is neurogenic in nature
like trauma resulting in neural damage or neurodegenerative disorders, stroke, tumours,
etc. Systemic causes such as autoimmune diseases or viral infections results in
oropharyngeal dysphagia. Oropharyngeal dysphagia is also said to occur more in
individuals who have undergone radiation therapy and head and neck surgery for cancer

(Carucci & Turner, 2015).



The prevalence of dysphagia ranges from 25 to 45% in typically developing and 33 to
80% in developmentally weaker children and 27% in premature infants (Krishnamurthy
et al., 2020) and is one of the causes for aspiration pneumonia (Pavithran et al., 2018).
In India, there is high incidence of dysphagia in stroke patients (11.1% - 87.5%)
(Krishnamurthy et al., 2020). It is a major cause of mortality and morbidity due to the
complications such as malnutrition and pneumonia and affect the quality of life

(Stechmiller, 2003).

The most common symptoms of oropharyngeal dysphagia are difficulty holding food
in the anterior portion of the mouth, difficulty manoeuvring food in the oral cavity,
difficulty in bolus formation, pocketing of food in the anterior and lateral sulcus,
difficulty chewing, difficulty producing saliva, difficulty in chewing the food and
swallowing. Patients could also exhibit nasal regurgitation, coughing, choking, gurgle
or wet voice after swallowing, unexplained weight loss, which result in complications

such as respiratory infections and aspiration pneumonia.

Owing to the increased incidence of dysphagia, if ignored, it could lead to several
complications such as pneumonia, weight loss and weaker immune system, poor
emotional stability due to drastic changes in his/her quality of life. Hence it is highly
essential to assess and initiate intervention at the earliest. Speech-language pathologists

(SLPs) play a unique role in the assessment, diagnosis and management of dysphagia.

The aims of intervention for dysphagia depends on the type and nature of the dysphagia,
the underlying cause, and the needs and preferences of the individual. The behavioural

intervention strategies are broadly categorised into compensatory approaches and



rehabilitative approaches. Several authors published the behavioural approaches to oro-
pharyngeal dysphagia. One of the first to review the treatment approaches in dysphagia
was Langmore and Miller (1994). They stated that exercises for oral-stage problems
was the subject of conversation until 1970’s and the first article published on treating
oro-pharyngeal dysphagia was by Larsen in 1972 (as cited in Logemann, 1991). Using
the anecdotal presentations from him, several other authors developed facilitation
techniques using occupational principles, like the active resistive exercises that includes
blowing, puckering and smiling, use of quick ice, manual vibration for improving
mobility and strengthening of lips. Further, techniques to improve functioning of

lingual and buccal musculature was described.

Several evidence-based studies began to emerge. Logemann (1991) presented three
ways to deal with oro-pharyngeal dysphagia, which included compensatory strategies,
involving postural changes, changes with respect to the volume and consistency of the
food, indirect therapy, which involved exercises without a bolus, resistance exercises
for tongue and its coordination and chewing exercises, and direct therapy, which was
mainly meant to change the physiology of swallow including oral-sensory manipulation

and some manoeuvres.

Need for the study

Oral phase of swallow is the first phase in the process of swallow which will prepare
the bolus for the transport through the pharynx and esophagus. Though oral-stage
problems were the subject of focus since the beginning, a look into the existing

literature revealed that with respect to oral dysphagia, there are limited treatment



manuals available with detailed description of step by step procedure supported by
relevant pictures and videos are not available. A dysphagia rehabilitation manual was
developed by (Akai, 2015), which includes rehabilitation methods as direct and indirect
approaches such as postural management, however, there is no mention about the
specific strategies to tackle the oral phase of swallowing. Another manual titled
‘Management of Dysphagia in Acute Stroke: An Educational Manual for the Dysphagia
Screening Professional’ has been developed by Heart and Stroke Foundation of Ontario
(Martino et al., 2006), however this addresses the needs of persons with dysphagia
secondary to stroke and directed for the professionals who are involved in screening
dysphagia such as the nurses. There are limited manuals that focus specifically on
facilitatory strategies to improve the oral phase, which can be used across all disorders.
The books by Groher and Crary (2015), Marks and Rainbow (2017), Ongkasuwan and
Chiou (2018), Saitoh et al. (2017) and Ekberg (2012) include content on the
intervention of dysphagia in adults and children, however these are not treatment
manuals and do not include step by step description of procedure with appropriate

illustrations.

An SLP has to be competent in treating patients with dysphagia and a treatment manual
with the details of the procedures used, particularly for oral dysphagia may be
beneficial. A treatment manual with details of what could go wrong in the oral phase
and what needs to be done in case of a specific problem, will enable the SLPs to choose
the right strategies for the management of oral dysphagia based on the underlying
physiological impairment. This will also assist the SLP in the selection of appropriate

treatment goals and devising an appropriate therapy plan for individuals with



dysphagia. Keeping this in view, the present study was planned with the aim of

developing a manual for the management of oral dysphagia.

Objectives:

e To design and develop a treatment manual focusing on the rehabilitative strategies for
persons with oral dysphagia

e To establish the content validity of the tool



CHAPTER I

REVIEW OF LITERATURE

Swallowing is a combination of voluntary acts and involuntary reflexes.
Swallowing requires a very fine tuned and well-coordinated movement through the
central nervous system and the respective muscles involved. Magendie gave the most
conventional division of swallowing in 1825 (as cited in Marks & Rainbow, 2017), he
proposed three phases of swallowing: Oral, pharyngeal phase and oesophageal phase.
This classification is supposedly based on innervation, as oral phase is voluntary,
pharyngeal is reflexive and oesophageal phase controlled dually by the somatic and the

autonomic system.

The act of swallowing is complex and originates in the brainstem. Neural structures can
be classified as being afferent level, efferent level and organisation level structures
otherwise called the interneurons or premotor neurons. These interneurons in the
brainstem that can organise and initiate swallowing pattern response are referred to as
the swallowing Central Pattern Generator (CPG). Electrophysiological studies have
revealed that these neurons are located in the nucleus tractus solitarus (NTS), the
reticular formation surrounding NTS and reticular formation that is just above the
nucleus ambiguous (NA) in medulla oblongata. These are grouped into dorsal
swallowing groups and ventral swallowing groups respectively. These groups
collectively shape, trigger and time the rhythmic swallowing pattern, excite the cranial
nerve nuclei involved in swallowing and also distribute the swallowing drive to other

motor neurons. This accounts for the involuntary swallow. When it comes to the



voluntary phase, it becomes clear that this medullary network described above has a
cortical command from the simple fact that swallowing can be initiated on command.
This command arises from several cortical structures such as the lateral precentral gyrus
for initiation of swallowing and supplementary motor area for planning the sequential
motor movements. Then the anterior cingulate cortex is initiated mainly during
voluntary swallowing, the insula and frontal operculum involves sensori-motor
integration therefor taste perception, the somatosensory cortex and posterior parietal
cortex play a sensory role in swallowing and the temporal cortex plays a supplementary
role in swallowing due to its role in taste and imagery of food (Dodds, Steward &

Logemann, 1990; Mankekar, 2016).

The process of eating, drinking and swallowing as discussed, is widely through the
combined actions of the central nervous system and musculoskeletal system. Attempts
to functionally understand this has lead to many physiological models for swallowing:
the two stage model, the four stage model for liquid swallow, the process model for
solid food and recently the two stage model (Saitoh et al., 2018). The more well
accepted and recent models are the four stage model and the food processing model for

chewing.

The four-stage model for liquids consists of oral preparatory, oral propulsive,
pharyngeal and oesophageal stages. It explains swallowing on command, the
spontaneous swallow in liquids and also accounts for the fact that bolus propulsion to
pharynx begins only after the initiation of swallow onset. Once the liquid is taken in the
mouth the oral preparatory phase begins. It is held between the anterior part of the floor

of the mouth and the hard palate; the lips seal by the closure of the jaw. The contraction



of the buccinator prevents buccal pocketing, velum seals with the posterior part of the
tongue to prevent premature spillage and secretion of saliva converts the food into
bolus. Bolus is then propelled by the tongue movements. Breathing takes place in this
phase, however any weakness to tongue or soft palate can lead to premature spillage.
The oral propulsive phase begins when the tongue tip touches the alveolar ridge, the
tongue keeps increasing the area of contact with the hard palate in an anterior to
posterior direction and this squeezes the liquid into the oropharynx. When the bolus
reaches the posterior part of the oral cavity, the velum contracts and seals the
nasopharynx from oropharynx preventing nasal regurgitation. However, weakness to
the palatine muscles can lead to nasal regurgitation. For liquids, the pharyngeal phase

occurs along with oral propulsive phase (see figure 2.1).

Figure 2.1.

The four-stage model for liquid bolus and process model for chewing depicting the
fransport stages.

(A) Four-stage Model: swallowing a liquid bolus

Oral Oral

: Pharyngeal Esophageal
preparatory |propulsive
stage stage stage stage

(B) Process Model of Feeding: eating food

Food processing
Stage | (oral cavity) Pharyngeal Esophageal

transport Bolus aggregation stage stage
STI| = (oropharynx)

Note. From Textural Changes by Mastication and Proper Food Texture for Patients
with Oropharyngeal Dysphagia, by K Matsuo and I Fujishima, 2020,
(10.3390/mul2061613).
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The basic difference between swallow in liquids and solids is the process of
chewing, the food processing model accounts for this. It consists of stage I transport,
the stage Il transport along with food processing. The stage | involves tongue
movements that carry the ingested food to the post-canine region, the tongue rotates
laterally to place the food onto the occlusion surface of lower teeth for food processing.
Here when the food is placed in the mouth it is moved from the surface of the tongue
into the molar region in a backward pulling movement of the tongue called as the
pullback mechanism. The food processing phase involves mixing of food with saliva,
chewing to achieve proper consistency. The chewing takes place until all the food is
processed. During this phase the movements of the tongue, velum and jaw move in
cyclic manner keeping the food on the occlusional areas of lower teeth. An open
passage is created between the oral cavity and the pharynx by the movement of the
tongue and jaw to allow air to carry the aroma into the nasal chemoreceptors. It seems
contrary to the oral preparatory stage in the four-stage model which involves sealing
the posterior oral cavity from pharynx. Any weakness of the tongue, jaw, or cheek
musculature can interfere with this stage. The stage Il transport is active stage, similar
to the oral propulsive given in the four-stage model. The anterior tongue contacts the
hard palate just behind the upper incisors and continues to increase the area of contact
between them squeezing the processed food to the oropharynx; the velum elevates to
separate the nasopharynx from the oropharynx. So, when the food ready for swallow is
chewed and moved from the tongue dorsum, propelled back from the oral cavity

through the faucial pillars and to the oropharyngeal tongue surface in a squeezing
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movement, it is called as the squeeze back mechanism. One point to be noted is that in
stage I, transport occurs intermittently throughout the food processing; this way a
portion of the food reaches the valleculae or the oropharyngeal region. So one can say
food processing and stage Il transport go hand in hand across time. The chewing
behaviour of an individual also influences the timing of the food transport and initiation
of swallow apart from the physiological time taken to complete the chewing. Early
presence of bolus in oropharyngeal region increases the risk of aspiration. The oral

phase has been depicted in figure 2.2.

Figure 2.2.

(a) The oral prepartory phase, as described in the process model for chewing: Stage 11
transport substantially occuring along with food processing stage. (b) The oral propulsive

stage showing the squeeze back mechanism of the tongue.
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Note. From “Heart and Stroke Rehabilitation — Canadian partnership for stroke recovery, by

Iruthayarajah et al., 2018.

After the food reaches the oropharyngeal region, the pharyngeal phase of swallow is

initiated. As in the four stage models for liquids it is known that the bolus propulsive
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phase and the pharyngeal phase are initiated simultaneously. However, the order of the
physiological events are redundant for both of the models. The pharyngeal phase
involves a sequence of reflexive movements that primary is protection of airway and
nasopharynx and passage of the bolus into the esophagus. The presence of food in the
fauces initiates a sensory trigger that causes the velopharyngeal closure by the
contraction of the levator veli palatini this also paves way for propulsion of bolus.
Shortly after that the reflexive closure of the laryngeal inlet occurs. Initially the true
and false vocal folds close, then hyoid bone and larynx are pulled upward and forward
called the hyolaryngeal elevation, the tongue base covers the larynx and the epiglottis
bends backward assumed to be due to the hyolaryngeal elevation, pharyngeal
contraction or even the bolus movement. Because of all these events, a period of apnea
occurs. The retraction of the tongue base pushes the bolus against the pharyngeal walls
and sequential contraction of the pharyngeal muscles propels the bolus downward into

the esophagus.

The oesophageal phase begins when the bolus enters esophagus. The Upper Esophageal
Sphincter (UES) constantly is in a state of contraction; it opens up to allow the passage
of bolus into the esophagus. Once the food passes the UES the smooth and striated
muscles of the esophagus initiate a wave like peristaltic movement to move the bolus
down the esophagus. The peristalsis that occurs at the thoracic esophagus is the true
peristalsis that is regulated by the autonomic nervous system. The peristaltic wave
consists of an initial wave relaxation that helps to accommodate the bolus followed by
wave of contraction that propels the bolus down, along with gravity playing a role.

During this phase, the velum lowers, hyolaryngeal elevation lowers, epiglottis resumes
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its original position and laryngeal inlet opens for respiration. Once the food reaches the
lower esophageal sphincter, it relaxes from its original contracted position to allow the
bolus to pass through. This contracted state is maintained to prevent gastric reflux. Once
the food reaches the stomach, the process of digestion begins. This sound knowledge

on physiology of swallowing is what enables to classify dysphagia.

Dysphagia

Disruption in any one of the above-mentioned phases would result in dysphagia of that
type. Dysphagia can be rooted in Greek as “dys” meaning disordered or difficulty and
“phagia” meaning “to eat”. One of the pioneer records in western medicine of
dysphagia is traced back to studies done by Galenos in AD129-199, on anatomy and
physiology of larynx. However, the evidences from traditional Chinese medicine show
instances of dysphagia dating way back to 475 BC to AD 220. They even classify types
like neurogenic dysphagia [Hou Bi] and oesophageal dysphagia [Ye Ge] (Feldmann,
2001). Other recognisable evidences surface during the 19" century; in 1800, Dr.
Patrick Paterson reported a case of swallowing difficulty secondary to tissue death in
the stomach. Dr. Armiger reposted a case of dysphagia after aortic aneurysm. The term

“dysphagy” itself was first used by Nicolatopoulos in 1907 (Megna et al., 2012).

Research focused on identifying the pathophysiology and the probable treatment
measures that can be taken up for it. In the late 20" century, rising incidence of
dysphagia created a void for an easy, fast and economical method to assess swallowing.
This was filled by the introduction of FEES in 1988, into the field (EI Khoury et al.,

2016). Dysphagia had become mainstream by the 20™ century. Professionals began
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developing therapy approaches appropriate to the cause and the exhibiting symptoms.
Symptoms play an important role in determining the treatment approach. As it gives
the origin, whether it is neurological, acquired or progressive. The cause also helps
throw light on the regions that could be affected and eventually portraying the type of

dysphagia.

Causes of dysphagia

Children and adults with dysphagia have variations in their etiology; for children the
main cause could be due to traumatic brain injury, developmental disability, syndromic
causes and post-surgical manifestations. For adults, the primary causes would be due
to stroke, tumour, metabolic disorders, traumatic brain injuries, surgical resections and
post-surgical manifestations. Broadly speaking, dysphagia can be associated with
structural and functional causes. Structural causes include congenital conditions like
cleft of lip and /or palate, tumours and surgical resection. Functional causes include

factors of metabolic, myopathic or neurologic in origin.

Metabolic Causes: Chronic alcoholism, diabetes mellitus are some of metabolic causes
of dysphagia. A study done by Borgstrom et al. in 1988 examined the effects of diabetes
mellitus on swallowing using cine-radiography, which revealed that these individuals
had dysfunction of pharyngeal musculature, laryngeal vestibule and also oesophageal
motility, disregarding the severity of diabetes. Weber et al. in 1981 stated that chronic
alcoholism leads to weakness of skeletal muscles including muscles of face, thereby

causing difficulties in oral, pharyngeal and oesophageal phase of swallowing.
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Myopathic Causes: Conditions such as polymyositis, myasthenia gravis, muscular
dystrophies, metabolic myopathies such as thyroid myopathy and Kearns-Sayre
syndrome are commonly associated with oral dysphagia, with increased oral transit
time and increased time and effort taken for bolus mastication and manipulation widely
seen. Due to the affected strength and tone of oral musculature, issues surface more
during thin liquids than thicker consistencies. Muscular dystrophy is another condition
that results in weakness of oral musculature leading to nasal regurgitation. It is a genetic
condition characterised by autosomal dominant condition, leading to dysphagia. The
incidence however varies with the type. Most of muscular dystrophies are associated
with oesophageal dysphagia; however, a rare form of muscular dystrophy called
“facioscapulohumeral muscular dystrophy” an autosomal dominant condition tend to
surface oral phase swallowing symptoms also. Polymyositis is an inflammatory,
connective tissue disorder that affects the proximal muscles initially and leads to
atrophy and weakness of the muscles. However, the symptoms mostly arise at the
pharyngeal phase of swallowing according to Prosiegel et al., 2017 (as cited in Marks

and Rainbow, 2017)

Myasthenia gravis (MG), on the other hand is a known condition that affects
swallowing, as muscle fatigue is the hallmark of this disorder. Colton-Hudson et al. in
2002 assessed the characteristics of dysphagia in MG. Clinical swallow assessment and
video fluoroscopy of 20 patients with MG revealed that all patients did have mild
flaccid dysarthria and dysphagia mainly in the oral preparatory, oral propulsive and the
pharyngeal phase. In the oral preparatory phase, the patients had poor bolus formation

with the tongue and extended chewing. The oral propulsive phase had residue at base
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of tongue, poor retro- oral nasal seal, involving the soft palate and the posterior tongue.
The pharyngeal phase included delayed hyo-laryngeal elevation and epiglottic
deflection, reduced tongue base retraction and residue at the pyriform fossa and
valleculae. Of the described, pharyngeal dysphagia was most common. In a surface
electro-myographic study by Ertekin et al. in 1998, 15 patients evaluated were found to
have delayed initiation if hyo-laryngeal elevation. Dysphagia in myasthenia gravis may
occur as the sole symptom. Llabres et al., in 2005 indicates that mild to moderate
dysphagia affecting the oesophageal phase mainly was the sole symptom of MG.
Reduced and weakened peristaltic contractions of the smooth part of the esophagus in
two out of three participants was revealed through oesophageal manometry. Moreover,
single fibre EMG of the frontalis muscle showed impaired neural transmission. These
symptoms were more evident and threatening in the geriatric population stated by Kluin
et al., 1996 (as cited by Valls-Canals et al., 2003). Dysphagia in MG can occur even
without symptoms. Umay et al. in 2018, grouped 36 participants with MG into two
groups, one with dysphagia and other without dysphagia and compared them with group
3 controls. The results revealed that there was a significant difference between the MG
group without dysphagia and the controls under the manometric, electrophysiological
(EMG) and FEES tests. Dysphagia associated with MG also gives an insight on the
predictive outcome of the disease, among 104 participants with MG were
retrospectively assessed and grouped under the better outcome group or poor outcome
group, 80 fell under the better outcome group and 24 fell under the poor outcome group.
These 24 participants had significantly increased rate of dysphagia during the baseline
than the better outcome group suggesting that dysphagia is a predictor for MG

prognosis (Yoshimoto et al., 2021).
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Neurological Causes: Neurological in its very word sounds very broad and there seems
to be a lot of grey area as to what would and would not come under it. Some major

causes include:

Neurodegenerative diseases: Conditions such as Parkinson, Amyotrophic Lateral
Sclerosis (ALS), Multiple sclerosis, Alzheimer and poliomyelitis are mainly the
disorders that influence swallowing. The manifestations in degenerative conditions
would generally include gradual degradation in the time and speed of movement

followed by deficits in tonicity.

Parkinson’s disease (PD), as described by James Parkinson has associated dysphagia in
its later stages. The symptoms progress from oral phase towards the pharyngeal and
oesophageal phases. However, Ali et al. in 1996 stated that the main influence of
dysphagia is at the pharyngeal phase and oesophageal phase involving restricted UES
opening and incomplete UES relaxation. Evidences points towards oral phase being the
predecessor and the patients would have lingual tremors, buccal retention greatly
influencing the bolus mastication and the bolus propulsion. Suttrup et al. in 2015
describes the association of dysphagia with PD, the pathophysiology as stated by the
authors is based on fMRI studies carried out previously, which showed that
dopaminergic basal ganglia system involving the globus pallidus and putamen is
activated during swallowing. So in an individual with PD, this dopaminergic reduction
leads to swallowing difficulties. The patterns of Parkinson related dysphagia as stated
includes tongue pumping, oral residue, premature spillage, piecemeal deglutition in the
oral phase. The pharyngeal phase includes residue in valleculae and pyriform sinuses,

aspiration and the oesophageal phase included spasms and multiple contractions. A
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review by Patel et al. in 2020 concurred with Suttrup’s claims adding more
characteristics including xerostomia, sialorrhea, jaw rigidity, bolus containment
deficits, poor lingual pressure generation and reduced spontaneous swallowing with

respect to the oral phase of swallowing.

ALS is a progressive neuromuscular disease that involves the degeneration of motor
neurons in the cortex, brainstem and spinal cord, this affects the nuclei if the 1X, X and
XI1 cranial nerves leading to speech and swallowing difficulties. The symptoms may
manifest as dysarthria or dysphagia, and in the oral phase of swallowing as difficulties
in bolus formation, transport and mastication resulting in residual pooling. Strand et al.
in 1996 found that out of 140 patients with ALS, 76% had speech and swallowing in
one-scale scores of each other, suggesting that speech and swallowing were affected to
a similar extent by the bulbar degeneration. This is vital, as complaints of speech
difficulties in these individuals would then indicate a rapid follow of swallowing
deficits also. In order to look for the early stages of dysphagia in ALS, Kawai et al. in
2003 carried out video fluoroscopic and manometric studies on 11 patients and results
revealed that in initial stages of ALS, dysphagia was prominent in the oral phase,
characterised by reduces lingual movement and tongue atrophy. To dive deeper into the
pathophysiology of this, Ertekin et al. in 2000 conducted a study with 43 individuals
with sporadic ALS who were subjected to clinical and instrumental evaluation. As
concurrent with previous study, the earlier symptoms of ALS begin at the oral phase,
here the authors state that dysphagia in ALS is either difficulty in transportation of the
bolus at the anterior part of the tongue or difficulty in holding the bolus at the posterior

part of the tongue.
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Multiple sclerosis (MS) is an inflammatory, autoimmune condition affecting the central
nervous system (CNS). It is characterised by demyelination and gliosis formation
(Solaro et al., 2013). As MS impairs structures like brainstem, corticobulbar tracts,
cerebellum and the cranial nerves involved in swallowing, dysphagia also becomes a
symptom. Poorjavad et al. in 2010, states that out of 101 patients with MS visiting the
clinic across a span of one year, 28.7% had pharyngeal and oral stage disorders. Sensory
neuropathy that occurs secondary to MS, results in pain, numbness in the intra-oral and
extra oral regions (Covello et al., 2020), which affect the bolus mastication and
formation of swallowing. Kovac et al. in 2005 stated that increased prevalence of TMJ
(Temporo-Mandibular Joint) based disorders such as pain, difficulty in opening of
mouth and neck pain is seen in individuals with MS. Another study by Covello et al. in

2020, stated that the oral health status is a crucial factor of overall quality of life in MS.

Alzheimer’s disease (AD) is a neurodegenerative condition leading to the atrophy of
the neurons resulting in loss of memory, affecting the social, cognitive and behavioural
skills of the patient. The physiology involves formation of neurofibrillary tangles and
amyloid plaques in the brain disrupting the neuronal connections in the brain. Sura et
al. in 2012 stated that at least 45% of individuals with Alzheimer’s disease have some
form of swallowing difficulties. The severity however varies with the progression of
the disease. In the later stages, the severity can go upto moderate level. Secil et al. in
2016 stated that swallowing difficulties is seen even in the early stage of AD. The
severity progressed from being subclinical dysphagia to overt dysphagia and finally to
swallow apraxia due to the severe cognitive impairment seen at that stage. With respect

to the oral cavity, reduced intraoral sensory awareness leading to premature spillage
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into the pharynx, increased duration of oral phase of swallow was also seen and more

so in the later stages.

Poliomyelitis is yet another neurological disorder leading to dysphagia. Sonies et al. in
1991 examined the oropharyngeal and oesophageal musculature of 32 patients with
post-poliomyelitis. The muscle atrophy was identified through clinical swallow
examination, ultrasonography and video fluoroscopy. Signs like unilateral bolus
transportation into pharynx, improper tongue control, pooling in valleculae and
pyriform sinuses, delay in initiation of swallowing reflex and pharyngeal constriction
and presence of oesophageal reflux, nasal reflux were found. Instrumental evaluation
showed that there was an increased duration of swallow for both solids and liquids.
More difficulty for liquids was noted. This difference was attributed to a delay in

pharyngeal constriction and improper tongue control.

Stroke is the most common cause of dysphagia (Takizawa et al., 2016). More than 60%
of individuals with acute stroke have dysphagia. The prognosis rate is less for brainstem
stroke rather than hemispheric or cortical stroke. If there is a left cortical CVA, the
effect is major on oral phase of swallow, affecting the range and initiation of movement
during bolus intake, mastication and propulsion and sometimes swallow apraxia,
whereas, brainstem lesions lead to a greater delay in the swallowing processes. A severe
form of dysphagia is seen when there is a bilateral infarct to the fronto-parietal
operculum mostly influencing the oral phase of swallowing, also called as the ‘Foix-
Chavany-Marie syndrome’. Overall, the association between dysphagia and stroke is
quite common in around 37 to 78% among stMartonoroke survivors (Martino et al.,

2005).
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Congenital conditions such as cerebral palsy also cause dysphagia. Depending upon the
type, there are challenges seen with their timing, range, accuracy of movement. Spastic
cerebral palsy exhibit difficulty in bolus mastication and intake initially and changing

consistencies becomes challenging for the population.

Structural Causes: The major structural causes of dysphagia are tumours, surgical

resection and congenital conditions.

Tumours: When it comes to cancer, dysphagia ought to be considered along the
continuum, as dysphagia occurs due to the tumour itself, as a result of radiotherapy
being given and due to surgical resections secondary to cancer. Tumours of the head
and neck are the most common causes for dysphagia. Garcia-Martin et al. in 2019
compiled the epidemiology of head and neck cancer across the world and that the Indian
subcontinent accounts for one third of total oral cancers in the world, with the largest
incidence for cancer of lips and oral cavity. The risk of oral cancer globally is more in
males than females and tends to increase across age. The same has been reported for
the pediatric population (Arboleda et al., 2020). Carcinoma of tongue is the most
common malignancy of oral cancers occurring in around 20% to 45%. India ranks the
highest incidence globally not only for tongue, but also for mouth. The risk factors
according to Singh et al, in 2019, can be due to lack of awareness, lower socio-economic
status and improper health care facilities in India. However, with all this, the survival
has also increased globally to a 50% (Garcia-Martin et al., 2019). Dysphagia in this

population is very common and affects the quality of life.
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Dysphagia - due to the tumour itself - this depends on the size of the tumour, the exact
location and the pressure exerted to neighbouring structures. Tumours that are above
T2 in the TNM classification present with swallowing difficulties. Their effect manifest
as difficulty in speed and range of movement, beginning from the bolus intake until
bolus propulsion depending on the site and size of lesion. Wesling et al. in 2003 gave
outcomes of dysphagia in brain tumours both primary (directly originating in the brain)
and secondary (spread from other parts of the body to the brain). The authors stated that
dysphagia occurred in 26% of individuals with brain tumours and in case of primary
tumour, the individual’s complaints with dysphagia were a feeble representation of the

actual impairment.

Dysphagia — Because of radiation and chemotherapy — there are obvious factors like
the dosage, the method of treatment and volume of radiation that play a role. However,
evidences indicate a gradual degradation of swallowing across time. The etiology of
dysphagia secondary to chemotherapy is multifactorial: it can be due to infections,
inflammation, fibrosis or any other neurological and muscular injury. Pizzorni et al. in
2014 stated the common symptoms associated with oral dysphagia as reduced mouth
opening, poor lingual motion, poor bolus formation and transport, lengthened oral

transit time and increased oral residue.

Surgical causes are yet another mechanical cause of dysphagia. Surgeries relating to
dysphagia can be broadly of two natures: surgery to remove tumour or cancerous tissue
and surgery to overcome a traumatic injury. The degree of swallowing impairment is
determined by the anatomical resection, the size and area of removal. Glossectomy is

one such surgery that majorly influences the oral phase of swallow. It can completely
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hinder the mastication, preparation and propulsion of the bolus. Some tumours
involving the pharynx and larynx and require removal of some tissue from tongue base,
which lead to obvious reduction in bolus propulsion. According to Pizzorni et al. in
2014, partial glossectomy only involves altered oral control, clumsy movement of the
tongue leading to altered lingual peristaltic movement. Anterior floor of mouth
resections preserves swallowing with mild affect to oral control and mastication.
Lateral floor of mouth resection affects the lingual propulsion and prolonged the oral
transit time. Oropharyngeal tumours affects both the oral and pharyngeal phase of
swallowing. Laryngectomy also influences the oral phase, as the removal of muscles
like the hyoid elevators does influence the jaw opening and bolus transit time
(McConnel et al., 1988). Neck based resections also have been noted to have
presentation of dysphagia, due to probable removal of muscles and nerves involved in

swallowing.

Congenital conditions: Conditions like cleft of palate affect swallowing and feeding.
Due to the affected teeth structure and palate, these individuals will find it difficult to
masticate the bolus adequately and propel them to the pharynx. A cross-sectional
between pre and post-surgery dysphagia symptoms in children with cleft lip and palate
by Freitas et al., in 2018 revealed that these children exhibit major feeding difficulties,
involving mastication, propulsion and nasal regurgitation. Moore and Rosenberg in
2018 stated that the dysphagia begins from infancy during feeding and progress across
the child’s developmental stages. It hinders with the child’s weight gain and overall
growth. Other such causes include dysphagia secondary to drugs such as

corticosteroids,  anticholinergic, neuroleptics, some antiretroviral  drugs.
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Anticholinergic drugs is known to cause dysphagia due to their effect to the central

nervous system.

Management of dysphagia

With these vast and varied differences in the etiology of oral dysphagia, it becomes
vital to assess the cause in order to provide targeted therapy approaches. The treatment
of dysphagia will thus, depend on the cause and specific characteristics of the patient.
Rehabilitation to dysphagia is ultimately to provide hydration and nutrition to the
patient. The take on dysphagia treatment programs should be, a multidisciplinary
approach and dynamic, as the course is not stagnant across time. The core members
would include Speech Language Pathologist, Otolaryngologist, Neurologist,

Dieticians, Dentist and Nursing staff.

There are different schools of thoughts for management of dysphagia. Over the broad
horizon, one can say that there are behavioural therapy approaches, prosthetic
approaches and surgical treatment methods. Surgical methods are taken up for
structural deformities and correctable defects. Behavioural therapy approaches involve
functional aspects like diet modification, posture management, compensatory
manoeuvres and specific rehabilitative exercises. The role of a speech-language
pathologist (SLP), in this context is eminent. According to American Speech and
Hearing Association (ASHA) in the year 2000, the role of an SLP should be to identify
and maintain the safety of swallow, implement objective assessment methods, to assess

the oral motor structure and function, to determine safety feeding and food
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consistencies, communication of the risk factors and therapy outcomes to the family

members, and collaboration with the team.

Several authors have classified the behavioural therapy approach, being a broad term
in itself. Logemann in 1998 gave a classification involving the use and no-use of food
during the therapy, it was termed as direct and indirect therapy respectively. Direct
therapy is working directly on swallowing using the food and following specific
instructions, for example the ‘supraglottic swallow’. The indirect therapy focuses on
motor control without swallowing actual food, mainly recommended for clients with
risk of aspiration and reduced oral intake. Murry and Carrau gave one of the more recent
classification in 2006. The authors classified the behavioural approaches into
compensatory and rehabilitative approaches. The author’s interpretation for the same
was in line with Logemann’s claims. They attributed the compensatory exercises to
indirect and rehabilitative to direct exercises. However, Swigert in the year 2009
differed from Logemann’s ideas and provided another view, stating that compensatory
strategies involve attempts to compensate for patients swallowing such as postural
changes, consistency modification, changes in placement of food in the mouth while,
the facilitatory strategies involves focusing on the muscle function and not involving
the use of bolus. Ultimately, recommending a treatment approach would involve
considering the timing of treatment, the recovery rate of the patient, the types of

treatment whether it is environmental, active or passive.
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Compensatory approaches

The postural management includes the modification of body postures to enhance
swallowing (Marks & Rainbow, 2017). The most common postural strategies that
improves swallowing function include the chin down posture, chin up posture, head
turn to left or right and head tilt to left or right and lying down (Logemann et al., 2008).
Another crucial compensatory approach is the diet modification. It becomes crucial
during acute stages of dysphagia when transition to oral feeding begins. The diet
modification decreases the risk of aspiration and provides required nutrition (Bach et

al., 1989).

According to Crary in 2016, diet modification has sub components to it: Rheology,
which includes the consistency of the food, adding commercial thickening agents for a
slower bolus transit time and a cohesive bolus. In case of solids, pureed food to
compromise for the mastication; volume — smaller bolus volume for better bolus control
and safer transit, larger bolus volume for increased sensory awareness; temperature -
cold temperature increases the awareness of the bolus and enhances swallow function;
taste and Smell — tends to have a positive effect on the oral intake in a patient with

dysphagia.

Facilitatory approaches

Facilitatory approaches broadly is stated as strategies that work on muscle function.
The principles of motor learning play an important role in the facilitation of muscle
function. According to Saitoh et al. in 2018, motor learning is the process of developing

and maintaining motor performance, a series of processes that occur due to practise or
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experience and result in long-term changes in competence. The systematic integration
of the four methods is what helps in maintaining the function. The four methodologies
include a comprehensive medical management, activity and function and structure
relationship, therapeutic learning and the assistive system. The activity-function-
structure relationship is the fine-tuning between the function and structure based on the
posed activity level. This again brings back to the principle of motor learning, which
means that disuse of muscle leads to deterioration, affecting the body function. Thus,
early treatment with encouragement to the activity would give a upper hand on the
functional ability. The integration and adaption between the four methodologies has

been depicted in figure 2.3.

Figure 2.3.

The four methodologies that comprise the core components of rehabilitative exercise.

EXERCISE

Activity Function Structure Relationship

!

Therapeutic Learning

|

Comprehensive * Assistive System
Medical Management

RECONSTRUCTION
OF LIFE




28

Based on these principles, there can be two primary bases to classify the facilitatory
exercises. The element-based exercises are based on the activity-function-structure
relationship. This progresses in the order of tone management, passive and active
stretching, mobility exercises, resistance-based exercises and sensory-motor integration
exercises. These element-based exercises target the neuromotor control thereby
improving swallow function. The behavioural exercises focuses on the principles of
therapeutic learning. These exercises mainly focus on training with bolus using
different textures. These exercises are learnt utilizing motor learning. Motor learning is
a complicated process that occurs due to experience with a specific skill, resulting in
changes in the central nervous system, thus, helping to develop a new skill. It is
necessary for producing accurate and controlled movements and in calibrating reflexes.
If we were to plot a curve for learning a skill through exercise based on the amount of
exercise and the success rate then, it would be in in three phases: too difficult, adequate,

too easy. This has been depicted in figure 2.4.
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Figure 2.4.

Motor learning curve indicating the ability of the patient and the dosage of exercise
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The concept of motor learning relies on four concepts according to Saitoh et al. in 2018,
transferability (task specificity), that is the ability of the individual to transfer the
training activity to achieving the ultimate desired function; Motivation (psychological
driving force), that is, receiving reinforcement from either inner or external resources;
Performance change (behavioural modification), that is acquiring motor abilities, which
consists of three key components: feedback, which is made up of two components:
knowledge of results and knowledge of performance, quantity meaning that a large
number of repetitions are required for motor learning to be successful, and the difficulty
of exercise which should be appropriate for the client's level to be transferred to the
target. The last of the four concepts is retention/application. By increasing the

variability and randomness of a task, the retention can be improved.
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Another important regime of rehabilitative health care is evidence-based practice. It is
very important for the clinician to know the evidence-based exercises, especially when
concerning dysphagia. There are fair amount of evidences that indicate the importance
and efficiency of facilitatory approaches for oral dysphagia. The non-speech oro motor
exercises have been reported to be effective for the management of oral dysphagia. The
crucial points of tone management include analysing the variation of tone in the oral
facial musculature than the limbs. The initial records of oral motor function is attributed
to speech mechanism. Boyadzhieva-Deleva in 2020 classified the order of progression

of exercises for oral dysphagia, which has been depicted in figure 2.5.
Figure 2.5.

The sequence of application of non-speech oral motor exercises jfor oral dysphagia.
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oral muscles passive movements movements; active movements resistaios
manual manoevres

Note. From Contemporary ciassification of non-speech oral motor exercises, by Boyadzhieva

and Deleva in 2020. (https //ikm.nk/ojs/index php/KIl article/view/4619)

Tone management of oral dysphagia consists of stretches, massage and sensory
stimulation. The tonicity of a muscle is the resistance offered to a passive stretch or
palpitation. During a passive stretch, the fibres lengthen and stimulate the muscle
spindles, the sensory receptors synapse with the lower motor neuron (LMN) leading to
the muscle stretch. The main strategies of massage include stroking, rubbing, crushing
and vibration. The place of application can be intra and extra oral in nature. These

passive movements help facilitate swallow and voice production (Boyadzhieva-
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Deleva, 2020). Massage and stretching can be useful in reducing the muscle spasticity
according to Gangale et al. 1996 (as cited in Bakheit, 1996). An EMG study carried out
by Hwang et al. in 2004 on 3 individuals with spastic dysarthria examined the effect of
massage and oral exercises for increased lip function. The treatment involved massage
to the upper lips, buccal area and also massage to the jaw. The results revealed a higher
post test score for diadokinsesis and decreased RMS (Root Mean Square) values that
indicates improved muscle tone. Functionally, improved tone of the lips prevents

anterior spillage and facilitates a better swallow.

Sensory stimulation is done with touch, taste, texture and/or temperature stimuli.
Thermal-tactile stimulation using cold stimuli on the anterior faucial pillars has been
used commonly to trigger the pharyngeal swallow. Rosenbek et al. (1996) used cold
stimulation for reduced tone seen in the bolus propulsion phase of 24 post stroke
individuals with dysphagia. The exercise involved the use of cold stimulation to the
faucial pillars for a duration of 10 minutes. The exercise was carried out for a duration
of 4 weeks. The results revealed a reduced oral transit time and faster oral to pharyngeal
stage transition. Hwang et al. (2007) conducted an experimental study on 33
participants with dysphagia post intubation. The oral muscle tone was managed using
thermo tactile stimulation, oral stimulation, massage and range of motion exercises.
Significant difference was found in the oral transit time, oropharyngeal transit time and
oral pharyngeal swallow efficiency compared to the control group who received only
oral hygiene measures. Clark in the year 2003, summarises the generally used methods

for hyper or hypo tonicity respectively. This has been depicted in table 2.1.
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Table 2.1

Tone management strategies for hypertonicity and hypotonicity

Deficit Treatment approaches

Disrupted tone — Hypertonicity Passive exercises — Slow stretch and
deep massage. Modalities like cold
stimulation and vibration.

Disrupted tone — Hypotonicity Passive exercises - Tapping, Quick

stretch.

Modalities like cold stimulation,

vibration and electrical stimulation.

Active exercises — Strength training,

power training

Note. From Neuromuscular treatment for speech and swallowing, by M Clark, 2003,

(https://doi.org/10.1044/1058-0360(2003/086).

However, the use of tapping, stretches and vibration for lingual and lip muscles is
effective only to a limited extent due to the variation in the physiology of their muscle
function (Clark et al., 2005; Kisner & Colby, 1996). The lingual and lip muscles lack
stretch reflexes as they have no muscle spindles. The dense muscle spindles are seen

only in the jaw musculature, which makes them ideal for stretching.

Working on strength becomes the progressive step after tone management. Clark also

summarises strength, range of motion and resistance-based exercises for oral dysphagia


https://doi.org/10.1044/1058-0360(2003/086)
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in particular. Clark emphasized that in case of hypotonicity, there is reduced strength
and endurance in the muscles and hence strength training, power and endurance training
are essential. There are various strength parameters considered; force or intensity —
progressing intensity increases strength, maximum intensity shows the best changes in
terms of strength rather than endurance; Speed and rate — the exercise speed should
match the speed of the desired movement outcome; Duration - increased duration of
exercise increases stretch and endurance; Dynamics — states the relationship between
muscle length and tension. Isometric contraction tension increases while length is
constant and length increases while tension is constant in isotonic contraction.
Frequency includes the number of training sessions that are scheduled. Progression
includes the systematic increase in velocity of contraction, resistance build up (Clark,
2003). The strength-based exercises can be applied on the lingual-labial musculature

and the mandible.

Logemann et al. (1998) carried out a study on 102 participants with post stroke
dysphagia; the rehabilitation approach included range of motion and strengthening
exercises for lips, tongue and jaw. The results revealed a significant difference in the

oral swallowing efficiency and oral transit time for both liquids as well as pureed food.

Isometric lingual strengthening exercises such as using air-filled bulb to press against
the palate improved the lingual strength. This ultimately improved the quality of life
measures and improved the dietary intake in the 10 patients post stroke patients
according to the study by Robbins et al. in 2008. Similar results were observed by
Burkhead et al. in 2007. Caudell et al. in 2009 took up lingual resistance-based exercises

using a spoon or a tongue depressor for 30 patients with head and neck cancer before
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chemotherapy. The exercise included 10 repetitions and five times per day. The results
revealed a significant increase in the functional oral intake scores and posterior base of

tongue retraction between the baseline and after the exercise program.

Lazarus et al. (2014) carried out lingual strengthening exercises in head and neck cancer
patients for a duration of six weeks. The exercise involved pressing the tongue against
the palate as hard as they can for 2 seconds. Measures like oropharyngeal swallowing
efficiency scores and tongue strength showed significant difference in the pre and post
test scores. Similar exercise regime was carried out by Park et al. in 2015 on post stroke
patients with dysphagia and significant difference in scores were seen in maximum
tongue pressure of lowa Oral pressure Instrument (IOPI) between the pre and post
therapy measurements. Rogus-Pulia et al. in 2016 took older adults with multiple
etiologies to dysphagia, in intensive care and carried out an IOPI based tongue
strengthening regime. The results revealed significant higher anterior and posterior

lingual pressures and reduced oropharyngeal residue.

Moon et al. (2018) took up 16 sub-acute post stroke patients with dysphagia and carried
out isometric tongue strengthening exercises, which involved tongue press against
resistance using the IOPI on anterior and posterior portions of the tongue. The duration
of therapy lasted for 8 weeks. The results revealed a significant difference between pre
and post treatment in the 10PI scores on the anterior and posterior isometric lingual
pressure and also in the quality of life measures. Yano et al. in 2019 observed a
significant increase in the lingual pressure both at the anterior and posterior portion
from the first until the third month of training in 30 neurotypical individuals. The IOPI

was used in this study.
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Lingual exercises like ‘pushing the tongue against the palate and swallow as you
squeeze the neck muscles’ was carried out by Park et al., in 2019 on 27 stroke patients
and the pressure between the tongue and the palate was monitored by the IOPI.
Significantly higher scores on the anterior and posterior tongue strength and the overall
oral phase of swallowing became evident. According to Park et al., 2019, isometric and
isotonic tongue strengthening exercises on 30 young healthy adults revealed a
significant increase in the thickness of the mylohyoid and digastric muscles. The
training was given for 6 weeks with the isometric exercise of the tongue being a 10

second hold and the isotonic exercise lasting for 2 seconds.

In a review by Langmore and Pisegna in the year 2015, the authors state that with
respect to strength and resistance, the major evidence is present with respect to the
lingual exercises. Mckenna et al. (2017) reviewed the isometric tongue strengthening
in adults with and without dysphagia. Out of the 10 studies taken up, 4 were random
controlled trials. Almost all the studies involved pressing of tongue against the palate
with air bulb in between; the placements were from anterior until posterior. All the
studies revealed a significant difference in the IOPI resistance scores. Similar evidences

are seen even in children exhibiting feeding issues.

The efficacy of jaw strengthening exercises have been assessed several researchers.
Wada et al. (2012) carried out jaw opening exercises on patients with reduced Upper
Esophageal (UES) opening. The exercise involved opening the jaw as much they can
and holding onto the same position for 10 seconds. The exercises were carried out for
4 weeks. The results not only revealed a significantly increased UES opening, but also

reduced oropharyngeal residue and better hyoid movement. Kraaijenga et al. in 2015,
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took up 16 healthy older subjects and subjected to a jaw strengthening program
involving chin tuck against resistance and jaw opening exercises against resistance.
Exercises included pressing the bar towards the chin and holding for 30 seconds. This
was followed for 6 weeks. The results revealed a significant increase in chin tuck
strength, jaw opening strength, anterior and posterior tongue strength and also increased
muscle volume for the jaw. Therabite exercises hold similar physiology of passive jaw
stretch. Retel et al. (2015) examined the efficacy of Therabite in 15 head and neck
cancer patients receiving chemotherapy, and measured the improvement using the
quality of life measures. The exercise program involved the use of Therabite for graded
jaw opening for 4 weeks. The results revealed that jaw mobilization using Therabite
served as a preventive swallowing exercise in these individuals ultimately improving

the quality of life measures.

Chewing exercises greatly improve the mastication event of the oral phase of swallow.
Kawazoe et al. in 1982 examined the effect of chewing exercises on masticatory
function in seven patients with progressive muscular dystrophy. The exercise involved
three main exercises for the mandible. In the first exercise, the patients had to clench
their jaws as hard as possible after vibration for 5 minutes at 110Hz, applied to the
center of both the masseters while maintaining a medium jaw contraction. In the second
exercise, the patients had to open widely and clench the jaw with flexion and extension
of the neck, respectively. Head is rotated and the mandible moves to the contralateral
side, which is repeated five times. In the third exercise, the patients had to depress and

elevate the tongue with flexion and extension of the neck, respectively. Head is rotated
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and the tongue moves to the contralateral side, which is repeated five times. The results

revealed improved muscle function between pre and post recording sessions.

Grandi et al. in the year 2007 carried out a study on 18 head and neck cancer patients
receiving chemotherapy or radiotherapy with oral dysphagia. The exercises were a
home based program involving range of motion exercises for the jaw and strengthening
exercise using gum carried out for 10 repetitions in a session 6 times in a day. This
course took place across the duration of chemotherapy or radiotherapy. Results
revealed a physiological improvement in the jaw opening between the baseline and after

the exercise based program. (as cited in Molen et al., 2010)

Hagg et al. (2008) carried out lip muscle training involving pulling oral screen with
closed lips on 10 patients with dysphagia, post stroke. The exercise involved pulling
with resistance to lips for 5 to 10 seconds, 3 times per day, for a total of 5 to 8 weeks.
The results revealed a significant increase in the lip force. A study by Hagg et al., in the
year 2009, retrospectively studied 30 patients with oropharyngeal dysphagia and their
progress in lip function using the oral screen. The treatment protocol included use of
oral screen between the lips and teeth and pulling using the loop for around 5 to 10
seconds. The exercise regime was carried out for 5 weeks. The results revealed a
significant difference between the pre and post-test measures in the lip force
measurement and the swallow capacity test. Takamoto et al. (2018) carried out another
lip based exercise on healthy elder adults. The training involved holding the lips closed
for a duration of 3 minutes. The training period was for 4 weeks and the results revealed
that there was significant difference in the eating behaviour. The ability to hold

mouthful bolus and rate to complete mouthful improved. Recent studies provide focus
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to the use of oral screen for lip seal and strengthening; the functioning of the oral screen

shares the same principle as the button pull technique.

There are several authors who take up an eclectic platform for oral dysphagia,
inculcating the best possible options for patient care. EImstahl et al. in 1999, took up
38 post stroke patients with dysphagia and oral motor exercises were carried out to
work on range of motion and resistance based exercises along with swallowing
manoeuvres for pharyngeal phase. Around 60% patients exhibited improved
swallowing function after the treatment. A similar study by Denk et al. in 1999 revealed

increased oral intake (as cited by Speyer et al., 2010).

In a review by Speyer et al. in 2010, several studies among the 59 studies taken up
revealed that oral motor exercises had a positive effect on the oral intake and
swallowing efficiency. Strength and range of motion exercises have also been
evidenced to initiate cortical reorganisation in brain-damaged patients (Hamdy et al.,
2000). Arvedson et al. in the year 2010, reviewed the effect of oral motor intervention
in feeding and swallowing skills in preterm infants. The review included 12 studies,
which addressed the effect of oral motor intervention on swallowing physiology,
functional outcomes in feeding and swallowing. Positive outcomes were seen with
respect to physiology, and in oral feeding. The study revealed that the effect of sensori

motor therapy was approximately 15% above the effects of maturation.

Coker-Bolt et al. in 2013 examined the effect oral motor stimulation for feeding and
swallowing in 18 infants with congenital heart disease. The exercise involved oral

stimulation for once a day, 6 days a week. Children receiving the oral motor stimulation
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improved drastically in feeding ability and were able to do full bottle feeds 2 days
earlier than their control peers. A significant difference was seen in the number of days

of hospital stay between the control and the experimental group.

The amount of dosage recommended for every population would be determined
keeping the above factors in mind also. Krekeler et al. in 2021 reviewed the dosage for
exercise-based intervention in dysphagia. The study included 72 articles involving
dosage for facilitatory exercises concerning the mandible, tongue, lips and larynx.
Various dosage protocols are given. However, it comes down to three main

determinants as shown in figure 2.6.

Figure 2.6.

The three main determinants of dosage for exercise based intervention in dysphagia.
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Note. From Dose in exercise-based dysphagia therapies. a scoping review, by Krekeler et al.,

2020, (https.://doi.org/10.1007/500455-020-10104-3)
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The clinician should be discrete in being able to select the correct exercise, dosage, the
muscle to be addressed. It is evident from the literature that it also depends upon the
patient, the disease or disorder of interest and the impact of quality of life of the patient.
It is also clear from the stated evidences that behavioural intervention is an essential
component of dysphagia intervention. Even so, there is a lack of sufficient information
and training material available to address the need, particularly in case of oral
dysphagia. In this context, this study was planned with the aim of developing a resource

manual for the treatment of oral dysphagia.
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CHAPTER 11

METHOD

The aim of the study was to develop an easy to comprehend and user-friendly manual
in English for speech-language pathologists, that would help them when dealing with
individuals who have oral dysphagia. The development and validation of the manual

was taken up in two phases.

PHASE I: Development of the manual

The content of the manual was compiled from various sources including books, journals
such as Google scholar, PubMed, ASHA wire, Core, Wiley, JSTOR, Thieme journals,
online write ups and resource manuals and so on. The literature search was focused
towards oral dysphagia in particular and the various evidence-based approaches that are
available for its treatment. Among the treatment approaches, the facilitatory approaches
was the focus and hence more emphasis was given to compiling these approaches.
Other complimentary materials including the photographs and pictures were also

collated to form the manual.

The literature gathered was compiled under four chapters as described below.

Chapter I: This chapter included information on the basic physiology of swallowing,
particularly the oral phase of swallow. Swallowing being a complex activity, it is
important for the clinician to have a knowledge on the sequence of events that are
involved in swallowing in order to clinically correlate and make appropriate decisions.

Pictures and tables were included for better understanding.
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Chapter 11: The second chapter focuses on the possible causes of dysphagia and its

impact on the oral phase of swallow.

Chapter I11: This chapter being the core of the manual, consists of exercises to treat
oral dysphagia, written in simple steps. The exercises are supported by pictures that
facilitates easy comprehension. The pictures depict demonstration of the exercise. This
chapter was further categorized into five subsections that address specifics of the topic.
Each of these subsections are divided into activities that address the underlying
impairment and the activities that facilitate eating and drinking. The following are the

subsections:

1. Bolus placement difficulties

2. Bolus containment or retention deficits
3. Bolus formation or manipulation deficits
4. Bolus mastication deficits

5. Bolus propulsion deficits

The manual also is attached with worksheets that help track the performance and

prognosis of the client. (Appendix C)

Chapter 1V: Maintenance of oral hygiene is another regime under the oral dysphagia
rehabilitation. The role of an SLP here would involve timely referrals to dentist and
counselling on maintenance of oral hygiene. The contents of this chapter provides this

information.
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PHASE Il — Content Validation of the Manual

The manual was provided to three speech-language pathologists who were experienced
in the field of dysphagia and were established professionals, dealing with oral
dysphagia and rehabilitation on a daily basis. The third chapter which contained the
exercises were provided for validation. The feedback was obtained for both the pictures
and the written content. The parameters for rating were adapted from the ‘Feedback
questionnaire for Aphasia Treatment Manual’ in MANAT- K developed by Goswami
etal., in the year 2010. The validation involved rating parameters on a three-point rating
scale, with the lowest rating being 0 — poor and highest being 2 — good. The initial
questionnaire consisted of 15 parameters such as simplicity, accessibility, relevancy,
iconicity, scope of practice, feasibility, volume and so on. The parameters that were
used for the rating, however varied between the pictures and written material. For the

written material, the following parameters were included:

1. Relevancy
2. Simplicity
3. Arrangement

4. Accessibility

For pictures, the following were the parameters included:

1. Size of the picture
2. Colour and appearance
3. Arrangement of the picture

4. Relevance



44

The judges were asked to rate based on the parameters. A sample form used for content
validation is attached in Appendix A. The exercise or picture that was rated by more
than 50% of the judges as poor was removed from the manual. The validated manual is

attached in Appendix B.
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CHAPTER IV

RESULTS

The study aimed to develop a manual for the management of oral dysphagia. The results

of the study have been presented under different sections below.

4.1 Development of the manual

The manual was developed by compiling information relevant to the management of
oral dysphagia from various sources including books, journals such as Google scholar,
PubMed, ASHA wire, Core, Wiley, JSTOR, Thieme journals, online write ups and
resource manuals and so on. The literature gathered was compiled as four chapters. The
chapter I included information on the basic physiology of swallowing, particularly the
oral phase of swallow. The second chapter focused on the possible causes of dysphagia
and its impact on the oral phase of swallow. The third chapter being the core of the
manual, consisted of exercises to treat oral dysphagia, supplemented with pictures
which depict the demonstration of the exercise. This chapter was further categorized
into five subsections that address specifics of the topic. Each of these subsections are
divided into activities that address the underlying impairment (without the use of the
bolus) and the activities that facilitate eating and drinking (with the use of the bolus).

The following are the subsections:

e Bolus placement difficulties
e Bolus containment or retention deficits

e Bolus formation or manipulation deficits



e Bolus mastication deficits

e Bolus propulsion deficits

The figure below depicts the progression of content under each subsection in this

chapter of the manual.

Figure.4.1

The flowchart used for progression of content throughout the third chapter of manual

Exercises to target the
underlying impairment -

exercises without the use

N\

( Tone management: )
Massage, Tapping,
— Stretching, Stroking
and Sensory
stimulation

J

-

Range of motion
exercises: Speech
and Non-speech
based tasks.

~

Strengthening

The contents of the chapter 111 that were collated under each of the subsections have

been described below:

Exercises that facilitate
the activity of eating and
drinking - exercises with

the use of food
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Bolus placement exercises: The exercises focused on the lips and jaw broadly.

Exercises that targeted the underlying impairment included tone management, range of

motion exercises.

Tone management

e Massage: The exercises focused on massage to the masseter and temporalis muscle,
followed by massage to the lips.

e Sensory stimulation: The exercises here focused on stimulation of the jaw and lips.

e Slow stretching: Exercises that reduce tone for the jaw were compiled under this
section.

e Other exercises: Neck exercises that indirectly work on jaw opening were complied.
For example: bending head, tilting head and so on.

Range of motion exercises: These exercises have been categorised into speech and non-

speech tasks.

e Exercises involving non-speech tasks: Range of motion exercises such as assisted jaw
opening, independent jaw opening, jaw lateralisation were included. The exercises
complied under this section were physiologically either active or passive exercises.

e Speech based exercises: The exercises involved production of phonemes, CV syllables
and combination that would elicit a jaw movement. Word list for the same is provided.

Exercises that focus on eating and drinking included activities that focused on graded jaw

and lip opening during cup placement and spoon feeding. Exercises that focused on graded

jaw and lip opening for placement of a liquid and solid bolus was included.
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Il.  Bolus containment and retention exercises: The exercises complied under this section
focused on the lips and jaw as these are the major structures involved in this phase.
1. Exercise focusing on the underlying impairment included tone management, range of
motion exercises and strengthening exercises.
a) Tone management
e Tapping: Exercises that work on tapping of the jaw muscles were compiled.
e Quick stretching: Quick stretching exercises for only the jaw was included under this
section. These exercises focussed on increasing the tone of the jaw muscles.
e Quick stroking: Stroking exercises for the jaw followed by the lips were included.
e Sensory stimulation: Cold stimulation for the jaw and lip muscles were incorporated in
this section.
b) Range of motion exercises
e Non speech tasks: Included activities for the jaw and lip retraction, protrusion, lip press,
puffing up of cheeks, whistling, blowing exercises and so on.
e Speech based tasks: Exercises here focused on use of sounds, syllables and words that
facilitated the maximal movement of the lips..

c) Strengthening exercises

This included exercises for both the upper and lower lips. Some of them included
holding increasing weights between lips, cross bar pull, upper and lower lip against

resistance using tongue depressor, button and thread pull exercise and so on.

2. Eating and drinking based exercises included activities such as sucking using a lollipop and

slurping. Exercises for the containment of a liquid and solid bolus is also included.
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Bolus formation and manipulation exercises: Exercises for the mobility and strength of

the lingual musculature was compiled under this section.

Exercises highlighting the underlying the impairment included tone management, exercises

for range of motion and strengthening exercises.

Tone management

Quick stroking: Comprised exercises that involved stroking of the tongue using ice
cream stick, cotton swab and toothete.

Sensory stimulation: Exercises involving temperature and pressure stimulation, cold
and sour stimulation to the lingual musculature, stimulation using different textures of
food was compiled under this category. Exercise for intraoral stimulation of cheeks was
also included as the tonicity of cheeks is also crucial for proper manipulation of the

bolus.

Range of motion exercises

Non speech exercises: Passive exercises for tongue lateralisation, protrusion, elevation,
retraction of tongue were taken up. Exercises like sliding of tongue, curling, sweeping
across the palate were all incorporated under this subsection.

Speech based exercises: Production of syllable combination that increased the tongue
mobility was the focus here. Exercises involving production of syllables like /t/, /d/ and

other palatal and trill sounds were also included.

Strengthening exercises

Exercises including tongue push ups, push downs, tongue depressor against resistance,

holding tongue on cheek and so on were compiled.
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Exercises for activity of eating and drinking included the following activities like lingual

sweep with a solid bolus, candy manipulation, manipulation of gauze for a liquid bolus and

solid bolus were some of the exercises included under this subsection.

Bolus mastication exercises: The focus of exercises here was to improve tone and mobility

of the mandible.

The exercises for the underlying impairment included the following:

Tone management

e Tapping: Tapping exercises for the masticatory muscles were included

e Quick stretch: The jaw exercises that helped increase the tone using stretching was
compiled here.

e Quick stroking: Stroking exercises for the jaw muscles was compiled in this subsection.

e Sensory stimulation: Cold stimulation exercise for the mandible was included.

Range of motion exercises

e Non speech tasks: Tasks like breathing with closed mouth for a better jaw closure,
munching were included.

Strengthening tasks

Exercises such as biting down against ice cream stick bundle, jaw opening against

resistance, jaw lateralisation against resistance were included here.

Eating and drinking based exercises for bolus mastication included munching candy,
chewing on gum, chewing in gauze bag and so on.

Bolus propulsion exercises: Exercises compiled under this section focused mainly on the
mobility and coordination of the tongue, along the anterior, middle and posterior regions.

Exercises for stimulation of the velum was also included.
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Exercises for the underlying impairment of bolus propulsion included:

Tone management

e Massage: Exercises to stimulate and increase blood flow to the anterior, middle and
posterior portion of the tongue was included.

e Stroking: Exercises in anterior, posterior and lateral direction of the tongue was focused
here.

e Sensory stimulation: Cold stimulation exercise for the soft palate was included under
this subsection.

Range of motion exercises

e Non speech exercises: sucking of tongue against palate, backward tongue elevation,
tongue sweep, back of tongue retraction were some of the exercises that were compiled
under non-speech tasks. Activities like yawn, gargle were also included.

e Speech tasks: Included use of words and syllables that elicited a better posterior tongue
movement such as velar sounds /k/, /g/.

Strengthening exercises

Exercises that worked on the strength of the tongue particularly the posterior portion

was focused and incorporated under this section.

Exercises for the activity of eating and drinking included propulsion using a sour bolus,

posterior propulsion of a gauze bag with bolus and so on.

Finally, the fourth chapter included the information on maintenance of oral hygiene.

4.2 Content validation of the manual
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The third chapter which contained the exercises were provided for validation to three
SLPs who were experienced in rehabilitating individuals with dysphagia on a daily
basis. The validation involved rating parameters on a three-point rating scale, with the
lowest rating being 0 — poor and highest being 2 — good. Validation for both the written
content as well as suggestions for pictures were taken up. The exercise or picture that
was rated by more than 50% of the judges as poor was removed from the manual. They
also provided suggestions towards improvement of the manual. Some of the

suggestions were incorporated.

The following were the suggestions by the judges, changes incorporated and

justification for the same.

4.2.1: Written content validation

The following table shows the rating for the four parameters provided by all the experts

for the written content of the manual.

Table 4.1

Responses provided by all the three judges across parameters for the written content

Chapter No. Simplicity =~ Relevancy  Arrangement Accessibility

P F GP F GP F G P F G

Chapter 11 - - 3 - - 3 - 3 - - - 3

Note. P: Poor, F: Fair, G: Good.
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It can be seen that the parameters of simplicity, relevancy and accessibility were rated
as good by all the three validators. However, the parameter of arrangement was rated
as fair by all the three of them. The experts also provided some suggestions provided
to improve the arrangement which have been depicted in the table below. Some of the
suggestions were incorporated, while the others were not incorporated. The details of

this along with the rationale has also been provided in the table.

Table 4.2

Suggestion obtained from the experts and the changes incorporated

Suggestion Changes incorporated

Include a simple checklist in the | Use of checklist to identify a deficit in any one event of
initial section so that the | the oral phase of swallowing would be futile because
clinician can decide which all | there is always an overlap in the possible deficits that
pages to refer in the manual. can affect the specific event in the oral phase. Hence

this suggestion could not be incorporated.

Requires uniform arrangement | This suggestion was taken up and the concerned
based on increasing complexity | modifications were made. The hierarchy was arranged
based on increasing complexity of the exercises. The
following were the changes made with respect to

hierarchy:

e Exercises of jaw were arranged prior to the lip

exercises.
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e Exercises involving bolus was arranged from
easier to challenging consistencies, like use of soft
food before progressing to harder food items.

e Exercises involving materials like spoons,
balloons were arranged based on progressing
complexity. For example, balloons with increased
diameter were recommended to be used before
smaller diameters.

e Lip press exercises were shifted before the lip
press- lip retraction exercise, under the bolus

retention and containment subsection.

Suggestion to include materials

required for every exercise.

This suggestion was considered. All the exercises that
involved materials, even if it was just a pair of gloves,

were included.

Providing additional notes and

disclaimer wherever required.

Lip exercises involving upper

lip, also should include lower lip

The suggestion was considered. Instructions for
exercising the lower lip is also necessary and hence

added.

Use of non-hollow chewy tubes

for jaw strengthening exercises.

This suggestion was taken up. Non-hollow chewy tubes
provide more resistance than hollow chewy tubes and

hence included.
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Detailing the direction of
muscle movement for tone

management based exercises.

More specification into the direction of massage,
stretching or stimulation would help the clinician
administer the exercises accurately and hence this

modification was made

Detailing on the making of cross

bar is needed

It is important to have a simple yet detailed explanation
on making of a cross bar for lip exercises, therefore

additional explanation was provided.

Content can be arranged in

order of complexity.

The suggestion was considered. For example, using
hierarchy to arrange the chewy tubes, beginning with

red and then yellow.

Apart from the above, rephrasing of some complex sentences were also undertaken. A few

general comments from the experts were as shown below.

e A rrange of exercises has been extensively covered in simple language.

e The manual is user friendly for clinicians attempting to rehabilitate individuals with

dysphagia.

e Use of pictures in the manual help guide clinicians for better execution of the exercises.

4.2.2: Validation of pictures

The manual included a total of 53 pictures demonstrating the exercises and also

materials required wherever necessary. However some figures required a sequence

within them, thus making a total of 84 images. Likert scale scoring used for the rating

by the judges was the same as that for the written content, with the highest score being

2 indicating ‘good’ and lowest being 0 indicating ‘poor’.
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Table 4.3

Responses provided by all the three judges across parameters for the pictures

Overall Size of the Colour and Arrangement of Relevancy
scoring  picture appearance the picture
of the

figures

Judgel 84 0 0 82 2 0 70 13 1 35 31 18

Judge2 84 0 0 76 8 0 84 0 0 84 0 0

Judge3 70 14 0 73 11 0 79 5 0 80 4 0

Overall

percent 94.44 556 - 91.67 8.33 9246 7.14 039 7896 13.89 7.14
age of % % % % % % % % % %

scoring

Note: G: Good, F: Fair, P: Poor

It can be seen from the table that for the parameter on size of the picture, 238 pictures
(94.44%) were rated as good, 14 pictures (5.56%) were rated as fair and none were
rated as poor. For the parameter on colour and appearance, 231 pictures (91.67%) were

rated as good, 21 images (8.33%) were rated as fair and none were rated as poor. For
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the parameter on arrangement of picture, 233 pictures (92.46%) were rated as good, 18
pictures (7.14%) as fair and 1picture (0.39%) as poor. On the relevancy parameter, 199
pictures (78.96%) were rated as good, 35 pictures (13.89%) as fair and 18 pictures

(7.14%) as poor.

The images that were rated as fair and poor were modified as per the suggestions or
replaced with acceptable images. No images were removed from the manual, as none
of the images received the rating of ‘poor’ by more than 50% rating of the judges. The

following table summarizes the figures that were modified:
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List of figures that were modified based on the suggestions provided by the judges.

Figure No.

Suggestions

Modifications made

Figure 3.6

Figure 3.26

Figure 3.30

Figure 3.44

Figure 3.46

Lower lip movement not

shown

Placement of spoon appears

incorrect.

Picture does not depict the
correct execution of the
exercise

Picture does not depict the
correct execution of the

exercise.

Arrows could be added

Addition of another image
showing the direction of
movement for lower lip
Placement of spoon depicted
as being received by the lips
alone.

The image was replaced with
an appropriate image of ‘O’
posture of the mouth.

The image was replaced with
a more appropriate image
demonstrating the intake of
gauze dipped in liquid by the
lips.

Arrows to indicate the ‘C’
direction of stimulation to

cheek was done.
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Apart from the above, suggestions to add more pictures were also given by the judges.

This was taken up if atleast two of the judges agreed upon adding another image to the

same exercise. The following were the images that were included in the manual.

Table 4.5

List of figures that were added after validation of manual.

Figure Exercise

number

Figure 3.21 Independent jaw retraction and protrusion

Figure 3.22 Independent lower jaw opening with tongue
elevation

Figure 3.48 Combined retraction and protrusion

Figure 3.49 Tongue lateralization outside the mouth

Figure 3.50 Tongue movement in lateral and anterior
sulcus

Figure 3.58 Masako manoeuvre

To summarise, the outcome of the study was a manual for the management of oral

dysphagia, which was validated for its contents. The results have been discussed in the

next chapter.

The following were that changes were incorporated in terms both content and images

under each of the domains:
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Bolus placement: specification of direction of movement during tone management
exercises were made. Detailing on notes regarding the direction of massage and
temperature stimulation was made and instructions for direction of movement in lower
lip exercise was done. Hierarchical arrangement of chewy tubes, addition of non-chewy
tube for jaw strengthening Detailing on the progression for lip opening exercise was
another change. With respect to pictures, two additional pictures figure 3.21 and figure
3.22 and modification on spoon placement in figure 3.26 were included under this

domain.

Bolus retention and containment: Instruction for lower lip exercises under stroking was
detailed. Detailed and simple instructions were better included for the crossbar push
exercise. In regard to pictures, modification in figure 3.30 was done to indicate the

correct posture and 3.44 to justify the written content of the exercise.

Bolus formulation and manipulation: Additional instructions for use of cold
temperature in sensory stimulation was provided. Pictures were also modified such as,
3.46 arrows were included to indicate the direction of movement. Additional pictures,
figure 3.48, figure 3.49 and figure 3.50 were provided for better representation of the

exercises.

Bolus mastication: Detailing in the use of gauze bag for mastication exercises involving

solid bolus.

Bolus propulsion: Use of simpler sentence in tongue against palate exercises for easier
understanding. Figure 3.58 added to provide a better understanding of the masako

manoeuvre.
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CHAPTER V

DISCUSSION

The outcome of this study was to develop a treatment manual for oral dysphagia, which
included a total four chapters. The manual was validated for its contents by three experts
experienced in the area of dysphagia. The first chapter of the manual included a brief
introduction to the physiology of swallowing, elaborating more on the oral phase. This
was included to provide the speech-language pathologists (SLPs) or clinicians with a
brief overview on the physiology of the oral phase of swallow. The second chapter
complied content on how the events in the oral phase of swallow are affected due to
different causes so that the clinician is aware of the possible consequences on
swallowing due to different disorders. The third chapter was the core of the manual,
which consisted of five subsections on bolus placement, bolus retention and
containment, bolus formation and manipulation, bolus mastication and bolus
propulsion. Each of the subsections included exercises to improve the underlying
impairment and activity without and with bolus. The contents under each subsection
are classified based on studies done by Clarke et al. (2003) and Boyadzhieva and Deleva
in 2020.These exercises were supported with additional pictures for better reference.
The last chapter consisted of simple points that an SLP needs to keep in mind with
respect to oral hygiene. It is important to have a sound knowledge on oral hygiene for
overall health of individual and for preventing aspiration pneumonia in individuals with

dysphagia.
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This manual finds its uniqueness in being able to serve as a common source for oral
dysphagia irrespective of the etiology; it is applicable to a post stroke patient with
dysphagia, post-chemotherapy dysphagia, dysphagia secondary to traumatic brain
injury and so on. This manual focusses on targeting the underlying impairment by
addressing body structure and function and the corresponding activity of eating and
drinking, which is in accordance with the ICF model approved for use by WHO in 2001.
Further, both speech and non-speech tasks have been included in the manual. This is
because the physiological functioning of articulators for swallowing or chewing and in
production of speech is similar, although strength between the tasks may vary (Watson
et al., 2008). Moreover, the use of speech tasks would work additionally on better

articulation if it is affected in a patient.

Alook into the literature revealed that there are manuals for rehabilitation of individuals
with dysphagia. “Dysphagia rehabilitation” by the Canadian heart and stroke
foundation is a manual which includes the pathophysiology, assessment, and
intervention of swallowing problems in post-stroke dysphagia. Though the intervention
strategies included here focuses on both oral and pharyngeal dysphagia, the content is
not extensive under oral dysphagia and includes just a few exercises for tongue
strengthening. In contrast to the same, the manual developed in the current study
extensively provides information on the management of oral dysphagia, specifically the

facilitatory approaches, irrespective of the underlying etiology.

Another manual by Akai in the year 2015, provided details for rehabilitation of
dysphagia. Developed as a collaborative activity with WHO, this manual also is solely

attributed to dysphagia. This includes activities for oral and pharyngeal phase as well,
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irrespective of etiology. The manual deals with rehabilitation in broader sense,
including both compensatory and facilitatory exercises. As a result, it falls short in
being able to provide a detailed information on the facilitatory exercises. This manual
has also not been field tested yet. In contrast, the present manual focuses specifically
on the facilitatory approaches for oral dysphagia. It classifies the oral phase into five
major events and provides exercises addressing each of these events with pictures
wherever necessary. The manual after revision from content validation is provided as
an Appendix B. The manual has been rated to have good content validity. This would

thus serve as a suitable material for rehabilitating individuals with oral dysphagia.
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CHAPTER VI

SUMMARY AND CONCLUSION

Dysphagia is the difficulty in swallowing, which can occur in any of the three phases
of swallowing. Oral dysphagia is when an individual has difficulty in feeding, chewing
or sipping food involving all textures. With the vast etiology, the effect to oral phase
will vary in severity and prognosis. The need for a manual to guide the clinician on
taking up facilitatory exercises for oral dysphagia is urgent with increasing incidence
and prevalence, the resources available for the same is ironically less. The manual
should be able to improve the quality of life in the patient by rehabilitating them. A
look into the existing literature revealed limited treatment manuals with a detailed
description of the exercises to be carried out in the event of oral dysphagia supported
with pictures. This narrows to the aim of the study. The purpose of the study was to
develop a manual that serves as a resource for treatment of oral dysphagia using

facilitatory approaches.

The research developed was a non-experimental, exploratory study. The development
of the manual began with a review of literature in search of journals, webpages,
electronic databases, books and other manuals for treatment of dysphagia. The collected
information was collated under four main chapters to form the manual. The first chapter
provided a brief introduction about the physiological events in swallowing. The second
chapter oriented the reader on the various causes for oral dysphagia and their effect on
the events of oral phase. The third chapter, consisted of five subsections wherein

exercises for oral dysphagia were described. The five subsections reflected the events
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that take place within the oral phase of swallowing which is bolus placement, bolus
containment and retention, bolus manipulation and formulation, bolus mastication and
bolus propulsion. Each of these subsections included exercises that targeted the
underlying impairment without the use of the bolus and exercises that targeted the
activity of eating and drinking with the use of the bolus. that were supported with
pictures wherever necessary. The fourth chapter of the manual included information on

the role of an SLP in maintaining oral hygiene for a patient with oral dysphagia.

To validate the written content and the pictures, these were given to three Speech-
Language Pathologists. With respect to the written content, some changes were made
in the arrangement as the judges had rated that parameter as fair. The exercises were
arranged in the increasing order of complexity. They all opined that the manual was
user friendly and a useful tool clinically for patients with oral dysphagia. Other
suggestions involving addition and alterations to some pictures, as some of the pictures

were rated as fair. The revised manual was then compiled and finalised.

The manual will help the clinician in carrying out facilitatory strategies in a stepwise
manner and also increase the quality of service delivery. The step-by-step exercises and
supported pictures in the manual will help with accurate execution of the exercise. This

manual is applicable for the pediatric and adult population.

Videos are audio-visual content and offers a multisensory advantage. Video referencing
for oral motor exercises, particularly would be beneficial, as it would enable real time
execution of the exercises. It would help for a better and easier understanding of the

direction and manner of movement required, the direction of massage, stretching etc.
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Such videos could have been prepared for the exercises included under the manual.
However due to shortage of time, the same could not be prepared, which is a limitation
in this study. Further, field testing could not be taken up due to the COVID-19
pandemic, which is another limitation of the study. Hence the validation of the manual
on clients with oral dysphagia and the development of supporting videos can be taken

up in the future.



REFERENCES

Abe, S., Ishihara, K., Adachi, M. & Okuda, K. (2006). Oral hygiene evaluation for effective
oral care in preventing pneumonia in dentate elderly. Archives of Gerontology and

Geriarics 43, 53-64. https://doi.org/10.1016/j.archger.2005.09.002

Agirman, M., Durmus, O., Ormeci, T. & Teker, B. (2014). Diffuse idiopathic skeletal
hyperostosis as a cause of dysphagia in a young patient with metabolic syndrome. PM&R,

December, 160-161. https://doi.org/10.1016/j.pmrj.2014.11.006

Ahmed, W., Assistan, A., Awan, W. A. & Aftab, A. (2017). Original article effectiveness of
kinesio taping with oromotor exercises in improving drooling among children with

cerebral palsy Usman Igbal Janua. J, 2017(02), 1.

Akai, M. (2015). Dysphagia rehabilitation manual. National Rehabilitation Center for Persons

with Disabilities, Japan.

Ali, G. N., Wallace, K. L., Schwartz, R., DeCarle, D. J., Zagami, A. S. & Cook, I. J. (1996).
Mechanisms of oral-pharyngeal dysphagia in patients with Parkinson’s disease.

Gastroenterology, 110(2), 383-392. https://doi.org/10.1053/gast.1996.v110.pm8566584

Amosse, C., Vannier, F., Cabrejo, L., Auzou, P. & Hannequin, D. (2004). Speech disorders.
npg neurologie - psychiatrie - gériatrie, 4(19), 11-14. https://doi.org/10.1016/S1627-

4830(04)97916-0



Andersson, P., Hallberg, I. R., & Renvert, S. (2002). Inter-rater reliability of an oral assessment
guide for elderly patients residing in a rehabilitation ward. Special Care in Dentistry,

22(5), 181-186. https://doi.org/10.1111/j.1754-4505.2002.tb00268.x

Aoki, Y., Kabuto, S. & Ozeki, Y. (2015). The effect of tongue pressure strengthening exercise
for dysphagic patients. Japanese Journal of Comprehensive Rehabilitation Science, 6,

129-136. https://doi.org/10.11336/jjcrs.6.129

Arboleda, L. P. A., de Mendonga, R. M. H., Lopez, E. E. M., Aradjo, A. L. D., Palmier, N. R.,
de Pauli Paglioni, M., Fonseca, J. M., Hoffmann, I. L., Cardinalli, I. A., Chaves, A. L. F.,
Aranda, S., Branddo, T. B., Lopes, M. A., Ribeiro, A. C. P., Troconis, C. C. M. & Santos-
Silva, A. R. (2020). Global frequency and distribution of head and neck cancer in
pediatrics, a systematic review. Critical Reviews in Oncology/Hematology, 148(January),

102892. https://doi.org/10.1016/j.critrevonc.2020.102892

Arvedson, J., Clark, H., Lazarus, C., Schooling, T. & Frymark, T. (2010). Evidence-based
systematic review: Effects of oral motor interventions on feeding and swallowing in
preterm infants. American Journal of Speech-Language Pathology, 19(4), 321-340.

https://doi.org/10.1044/1058-0360(2010/09-0067)

Audag, N., Goubau, C., Toussaint, M. & Reychler, G. (2019). Screening and evaluation tools
of dysphagia in adults with neuromuscular diseases: A systematic review. In Therapeutic

Advances in Chronic Disease (Vol. 10). https://doi.org/10.1177/2040622318821622

Avery-Smith, W. & Dellarosa, D. M. (1994). Approaches to treating dysphagia in patients with

brain injury. The American Journal of Occupational Therapy. Official Publication of the



American Occupational Therapy Association, 48(3), 235-239.

https://doi.org/10.5014/ajot.48.3.235

American Speech-Language-Hearing Association. (2010). Roles and responsibilities of
Speech-Language pathologists in schools. Role of a Speech Language Pathologist.

https://www.asha.org/policy/pi2010-00317/

Bach, D. B., Pouget, S., Belle, K., Kilfoil, M., Alfieri, M., McEvoy, J., & Jackson, G. (1989).
An integrated team approach to the management of patients with oropharyngeal

dysphagia. Journal of allied health, 18(5), 459-468.

Bakheit, A. M. O. (1996). Management of muscle spasticity. Critical Reviews in Physical
and Rehabilitation Medicine, 8(3), 235-252.

https://doi.org/10.1615/critrevphysrehabilmed.v8.i3.50

Barzegar, M., Mirmosayeb, O., Rezaei, M., Bjerklund, G., Nehzat, N., Afshari-Safavi, A. &
Shaygannejad, V. (2021). Prevalence and risk factors of dysphagia in patients with
Multiple Sclerosis. Dysphagia, 0123456789. https://doi.org/10.1007/s00455-021-10245-

z

Bassi, D., Furkim, A. M., Silva, C. A., Coelho, M. S. P. H., Rolim, M. R. P., de Alencar, M. L.
A. & Machado, M. J. (2014). Identification of risk groups for oropharyngeal dysphagia in
hospitalized patients in a university hospital. Codas, 26(1), 17-27.

https://doi.org/10.1590/s2317-17822014000100004

Belafsky, P. C., Mouadeb, D. A., Rees, C. J., Pryor, J. C., Postma, G. N., Allen, J., &

Leonard, R. J. (2008). Validity and reliability of the eating assessment tool (EAT-10).



Annals of Otology, Rhinology & Laryngology, 117(12), 919-924.

https://doi.org/10.1177/000348940811701210

Biol, J. J. O. (1993). Effect of the texture of food on the masticatory process Eiko Arai and
Yoshiaki Yamada * Department of Home Economics , Faculty of Education , Tokyo
Gakugei University * Department of Oral Physiology ( Chief: Prof . Toshihide Sato )

Nagasaki University S. 312-322.

Borgstrom, P. S., Olsson, R., Sundkvist, G., & Ekberg, O. (1988). Pharyngeal and
oesophageal function in patients with diabetes mellitus and swallowing complaints.
The British Journal of Radiology, 61(729), 817-821. https://doi.org/10.1259/0007-

1285-61-729-817

Boyadzhieva-Deleva, E. K. (2020). Contemporary classification of exercises in oral-motor
speech therapy. Knowledge International Journal, 42, 791-795.

https://ikm.mk/ojs/index.php/K1J/article/view/4619

Brittberg, M., Lindahl, A., Nilsson, A., Ohlsson, C., Isaksson, O. & Peterson, L. (1991). The
New England Journal of Medicine Downloaded from nejm.org on March 29, 2011. For
personal use only. No other uses without permission. New England Journal of Medicine,
329(14), 977-986.
http://content.nejm.org/cgi/content/abstract/329/14/977%5Cnhttp://www.nejm.org/doi/a

bs/10.1056/NEJM199309303291401

Burkhead, L. M., Sapienza, C. M. & Rosenbek, J. C. (2007). Strength-training exercise in

dysphagia rehabilitation: Principles, procedures, and directions for future research.



Dysphagia, 22(3), 251-265. https://doi.org/10.1007/s00455-006-9074-z

Byeon, H. (2016). Effect of orofacial myofunctional exercise on the improvement of

dysphagia patients’ orofacial muscle strength and diadochokinetic rate. Journal of

Physical Therapy Science, 28(9), 2611-2614. https://doi.org/10.1589/jpts.28.2611

Cabib, C., Ortega, O., Vilardell, N., Mundet, L., Clave, P. & Rofes, L. (2017). Chronic post-
stroke oropharyngeal dysphagia is associated with impaired cortical activation to
pharyngeal sensory inputs. European Journal of Neurology, 24(11), 1355-1362.

https://doi.org/10.1111/ene.13392

Cabib, Christopher, Ortega, O., Kumru, H., Palomeras, E., Vilardell, N., Alvarez-Berdugo, D.,
Muriana, D., Rofes, L., Terré, R., Mearin, F. & Clavé, P. (2016). Neurorehabilitation
strategies for poststroke oropharyngeal dysphagia: from compensation to the recovery of
swallowing function. Annals of the New York Academy of Sciences, 1380(1), 121-138.

https://doi.org/10.1111/nyas.13135

Campbell-Taylor, 1. (1995). Dysphagia after stroke. Neurology, 45(9), 1786-1787.

https://doi.org/10.1212/WNL..45.9.1786-b

Campos, J. A. D. B., Zucoloto, M. L., Bonafé, F. S. S. & Maroco, J. (2017). General Oral
Health ~ Assessment Index: A new  evaluation proposal. March, 1-9.

https://doi.org/10.1111/ger.12270

Capellini, V. K., De Souza, G. S. & De Faria, C. R. S. (2006). Massage therapy in the
management of myogenic TMD: A pilot study. Journal of Applied Oral Science, 14(1),

21-26. https://doi.org/10.1590/s1678-77572006000100005



Vi

Carnaby-mann, G. & Lenius, K. (2008). The bedside examination in dysphagia. Physical
Medicine and Rehabilitation Clinics of NA, 19(4), 747-768.

https://doi.org/10.1016/j.pmr.2008.05.008

Carucci, L. R., & Turner, M. A. (2015). Dysphagia revisited: Common and unusual causes.

RadioGraphics, 35(1), 105-122. https://doi.org/10.1148/rg.351130150

Caudell, J. J., Schaner, P. E., Meredith, R. F., Locher, J. L., Nabell, L. M., Carroll, W. R.,
Magnuson, J. S., Spencer, S. A., & Bonner, J. A. (2009). Factors associated with long-
term dysphagia after definitive radiotherapy for locally advanced Head-and-Neck
cancer. International Journal of Radiation Oncology*Biology*Physics, 73(2), 410—

415. https://doi.org/10.1016/j.ijrobp.2008.04.048

Chipps, E., Gatens, C., Genter, L., Dubis-bohn, A., Gliemmo, M. & Landers, T. (2013). Pilot
study of an oral care protocol on poststroke survivors. 294-304.

https://doi.org/10.1002/rnj.154

Choi, H. J., & Shin, S. H. (2016). Effects of a facial muscle exercise program including facial
massage for patients with facial palsy. Journal of Korean Academy of Nursing, 46(4),

542. https://doi.org/10.4040/jkan.2016.46.4.542

Clark, H. M. (2003). Neuromuscular treatments for speech and swallowing. American
Journal of Speech-Language Pathology, 12(4), 400-415.

https://doi.org/10.1044/1058-0360(2003/086)

Clark, H. M. & Solomon, N. P. (2012). Muscle tone and the speech-language pathologist:

definitions, neurophysiology, assessment, and interventions. Perspectives on Swallowing



Vil

and Swallowing Disorders (Dysphagia), 21(1), 9-14. https://doi.org/10.1044/sasd21.1.9

Cohen, N., Fedewa, S. & Chen, A. Y. (2018). Epidemiology and demographics of the head and
neck cancer population. Oral and Maxillofacial Surgery Clinics of North America, 30(4),

381-395. https://doi.org/10.1016/j.coms.2018.06.001

Coker-Bolt, P., Jarrard, C., Woodard, F., & Merrill, P. (2013). The effects of oral motor
stimulation on feeding behaviors of infants born with univentricle anatomy. Journal

of Pediatric Nursing, 28(1), 64—71. https://doi.org/10.1016/j.pedn.2012.03.024

Colton-Hudson, A., Koopman, W. J., Moosa, T., Smith, D., Bach, D. & Nicolle, M. (2002). A
prospective assessment of the characteristics of dysphagia in myasthenia gravis.

Dysphagia, 17(2), 147-151. https://doi.org/10.1007/s00455-001-0114-4

Covello, F., Ruoppolo, G., Carissimo, C., Zumbo, G., Ferrara, C., Polimeni, A., & Vozza, 1.
(2020). Multiple Sclerosis: impact on oral hygiene, dysphagia, and quality of life.
International Journal of Environmental Research and Public Health, 17(11), 3979.

https://doi.org/10.3390/ijerph17113979

Crary, M. A,, Carnaby, G. D., Shabbir, Y., Miller, L., & Silliman, S. (2015). Clinical
variables associated with hydration status in acute ischemic stroke patients with

Dysphagia. Dysphagia, 31(1), 60-65. https://doi.org/10.1007/s00455-015-9658-6

Cuellar, M. E. & Oommen, E. (2021). Objective physiological measures of lingual and jaw
function in healthy individuals and individuals with dysphagia due to neurodegenerative

diseases. MethodsX, 8, 101461. https://doi.org/10.1016/j.mex.2021.101461



Vil

Daniels, S. K., Pathak, S., Mukhi, S. V., Stach, C. B., Morgan, R. O. & Anderson, J. A. (2017).
The relationship between lesion localization and dysphagia in acute stroke. Dysphagia,

32(6), 777-784. https://doi.org/10.1007/s00455-017-9824-0

Dickinson, H., Watkins, C. & Leathley, M. (2001). The development of the THROAT : the
holistic and reliable oral assessment tool Keywords : assessment , oral hygiene. 104-110.

https://doi.org/10.1054/cein.2001.0221

Dodds, W. J., Stewart, E. T., & Logemann, J. A. (1990). Physiology and radiology of the
normal oral and pharyngeal phases of swallowing. American Journal of

Roentgenology, 154(5), 953-963. https://doi.org/10.2214/ajr.154.5.2108569

Donovan, N. J., Daniels, S. K., Edmiaston, J., Weinhardt, J., Summers, D. & Mitchell, P. H.
(2013). Dysphagia screening: State of the art invitational conference proceeding from the
state-of-the-art nursing symposium, international stroke conference 2012. Stroke, 44(4),

24-31. https://doi.org/10.1161/STR.0b013e3182877f57

Dorion, J. (2005). Facial neuromuscular retraining. Perspectives on Swallowing and

Swallowing Disorders (Dysphagia), 14(2), 18-23. https://doi.org/10.1044/sasd14.2.18

Duncan, S., Gaughey, J. M., Fallis, R., McAuley, D. F., Walshe, M., & Blackwood, B. (2019).
Interventions for oropharyngeal dysphagia in acute and critical care: a protocol for a
systematic review  and meta-analysis. Systematic ~ Reviews, 8(1).

https://doi.org/10.1186/s13643-019-1196-0

Ekberg, O. (Ed.). (2012). Dysphagia: Diagnosis and treatment. Springer Science & Business

Media.



El Khoury, R., Teitelbaum, E. N., Sternbach, J. M., Soper, N. J., Harmath, C. B., Pandolfino,
J. E., Kahrilas, P. J. & Hungness, E. S. (2016). Evaluation of the need for routine
esophagram after peroral endoscopic myotomy (POEM). Surgical Endoscopy, 30(7),

2969-2974. https://doi.org/10.1007/s00464-015-4585-z

Elmstahl, S., Bulow, M., Ekberg, O., Petersson, M., & Tegner, H. (1999). Treatment of
Dysphagia improves nutritional conditions in stroke patients. Dysphagia, 14(2), 61—

66. https://doi.org/10.1007/pl00009588

Ertekin, C. & Aydogdu, I. (2003). Neurophysiology of swallowing. Clinical Neurophysiology,

114(12), 2226-2244. https://doi.org/10.1016/S1388-2457(03)00237-2

Ertekin, C., Aydogdu, I., Yuceyar, N., Kiylioglu, N., Tarlaci, S. & Uludag, B. (2000).
Pathophysiological mechanisms of oropharyngeal dysphagia in amyotrophic lateral

sclerosis. Brain, 123(1), 125-140. https://doi.org/10.1093/brain/123.1.125

Ertekin, C., Yiiceyar, N. & Aydogdu, 1. (1998). Clinical and electrophysiological evaluation of
dysphagia in myasthenia gravis. Journal of Neurology Neurosurgery and Psychiatry,

65(6), 848-856. https://doi.org/10.1136/jnnp.65.6.848

Eslick, G. D. & Talley, N. J. (2008). Dysphagia : epidemiology , risk factors and impact on
quality of life - a population-based study. February, 971-979.

https://doi.org/10.1111/j.1365-2036.2008.03664.x

Etges, C. L. (2014). Screening tools for dysphagia : a systematic review Instrumentos de

rastreio  em  disfagia: uma  revisdo  sistemdtica.  26(1),  343-349.

https://doi.org/10.1590/2317-1782/20142014057



Everaars, B., Weening-Verbree, L. F., Jerkovié-Cosié, K., Schoonmade, L., Bleijenberg, N.,
de Wit, N. J., & van der Heijden, G. J. M. G. (2020). Measurement properties of oral
health assessments for non-dental healthcare professionals in older people: a

systematic review. BMC Geriatrics, 20(1). https://doi.org/10.1186/s12877-019-1349-

y

Everton, L. F., Ben, J. K., Hedstrom, A., Wilkinson, G., Micho, E., England, T. J., Dzie, R.,
Bath, P. M. & Hamdy, S. (2020). Psychometric assessment and validation of the
dysphagia severity rating scale in stroke patients. 1-10. https://doi.org/10.1038/s41598-

020-64208-9

Feldmann, H. (2001). Die diagnostik und therapie der kehlkopfkrankheiten in der geschichte
der medizin. Teil 1: Die vorlaryngoskopische dra. Laryngo- Rhino- Otologie, 80(5), 283—

289. https://doi.org/10.1055/s-2001-13885

Freitas, J. da S., de Almeida, M. C. & Cardoso, F. (2018). Symptoms of dysphagia in children
with cleft lip and/or palate pre- and post-surgical correction. Codas, 30(1), 1-7.

https://doi.org/10.1590/2317-1782/20182017018

Ganguly, S., Biswas, B., Gosh, J. & Dabkara, D. (2018). Efficacy and tolerability of bortezomib
and dexamethasone in newly diagnosed multiple myeloma. South Asian Journal of

Cancer, 7(2), 171-174. https://doi.org/10.4103/sajc.sajc

Garcia, J. M. & Chambers, E. (2010). Managing dysphagia through diet modifications.
American Journal of Nursing, 110(11), 26-33.

https://doi.org/10.1097/01.NAJ.0000390519.83887.02



Xl

Garcia-Martin, J. M., Varela-Centelles, P., Gonzélez, M., Garcia-Pola, M. J., Seoane, J., &
Seoane-Romero, J. M. (2019). Oral cancer epidemiology (1st ed.). Springer

Publishing.

Gisel, E. (2008). Interventions and outcomes for children with dysphagia. Developmental

Disabilities Research Reviews, 14(2), 165-173. https://doi.org/10.1002/ddrr.21

Gosa, M. & Dodrill, P. (2017). Pediatric dysphagia rehabilitation: considering the evidence to
support common strategies. Perspectives of the ASHA Special Interest Groups, 2(13), 27—

35. https://doi.org/10.1044/persp2.sigl3.27

Goswami, S. P., Shanbhal, J. C., Samasthitha, S. & Navitha, U. (2012). Field testing of Manual
of Adult Non-Fluent Aphasia Therapy in Kannada (MANAT-K). Journal of All India
Institute of Speech & Hearing, 31, 97 - 108.

(http://203.129.241.86:8080/digitallibrary/TextResult.do)

Greco, E., Simic, T., Ringash, J., Tomlinson, G., Inamoto, Y. & Martino, R. (2018). Dysphagia
treatment for patients with head and neck cancer undergoing radiation therapy: a meta-
analysis review. International Journal of Radiation Oncology Biology Physics, 101(2),

421-444. https://doi.org/10.1016/j.ijrobp.2018.01.097

Groher, M. E., & Crary, M. A. (2015). Dysphagia: Clinical management in adults and children.

Elsevier Health Sciences.

Grudell, A. B. M., Alexander, J. A., Enders, F. B., Pacifico, R., Fredericksen, M., Wise, J. L.,
lii, G. R. L., Arora, A., Zais, T., Talley, N. J. & Romero, Y. (2007). Validation of the

mayo dysphagia questionnaire. 202-205. https://doi.org/10.1111/j.1442-


http://203.129.241.86:8080/digitallibrary/TextResult.do

Wl

2050.2007.00670.x

H&gg, M. & Anniko, M. (2008). Lip muscle training in stroke patients with dysphagia. In Acta
Oto-Laryngologica (Vol. 128, Issue 9, pp. 1027-1033).

https://doi.org/10.1080/00016480701813814

H&gg, M. & Larsson, B. (2009). Effects of motor and sensory stimulation in stroke patients
with long-lasting dysphagia. Dysphagia, 19(4), 219-230. https://doi.org/10.1007/s00455-

004-0016-3

Hagg, M. & Tibbling, L. (2013). Longstanding effect of palatal plate and oral screen training
in stroke-related dysphagia. Dysphagia, 28 (2)(X), 317.
http://ovidsp.ovid.com/ovidweb.cgi? T=JS&CSC=Y &NEWS=N&PAGE=fulltext&D=e

med11&AN=71103338

Hégglund, P., Hagg, M., Levring Jaghagen, E., Larsson, B. & Wester, P. (2020). Oral
neuromuscular training in patients with dysphagia after stroke: a prospective, randomized,
open-label study with blinded evaluators. BMC Neurology, 20(1), 1-10.

https://doi.org/10.1186/s12883-020-01980-1

Hégglund, P., H&gg, M., Wester, P. & Levring Jaghagen, E. (2019). Effects of oral
neuromuscular training on swallowing dysfunction among older people in intermediate
care - A cluster randomised, controlled trial. Age and Ageing, 48(4), 533-540.

https://doi.org/10.1093/ageing/afz042

Haleshappa, R. A., Thanky, A. H., Kuntegowdanahalli, L., Kanakasetty, G. B., Dasappa, L. &

Jacob, L. (2017). Epidemiology and outcomes of nasopharyngeal carcinoma: Experience



Xl

from a regional cancer center in Southern India. South Asian Journal of Cancer, 06(03),

122-124. https://doi.org/10.4103/2278-330x.214578

Hamdy, S., Rothwell, J. C., Aziz, Q., & Thompson, D. G. (2000). Organization and
reorganization of human swallowing motor cortex: implications for recovery after

stroke. Clinical science (London, England: 1979), 99(2), 151-157

Hennessy, M., & Goldenberg, D. (2016). Surgical anatomy and physiology of swallowing.
Operative techniques in otolaryngology-head and neck surgery, 27(2), 60-66.

https://doi.org/10.1016/j.0to0t.2016.04.002

Howle, A. A., Baguley, I. J. & Brown, L. (2014). Management of dysphagia following
traumatic brain injury. Current Physical Medicine and Rehabilitation Reports, 2(4), 219—

230. https://doi.org/10.1007/s40141-014-0064-z

Hoy, M., Domer, A., Plowman, E. K., Loch, R., & Belafsky, P. (2013). Causes of Dysphagia
in a tertiary-care swallowing center. Annals of Otology, Rhinology & Laryngology,

122(5), 335-338. https://doi.org/10.1177/000348941312200508

Hurwitz, A. L., Nelson, J. A., & Haddad, J. K. (1975). Oropharyngeal dysphagia. The
American Journal of Digestive Diseases, 20(4), 313-324.

https://doi.org/10.1007/bf01237788

Hwang, C. H., Choi, K. H., Ko, Y. S., & Leem, C. M. (2007). Pre-emptive swallowing
stimulation in long-term intubated patients. Clinical Rehabilitation, 21(1), 41-46.

https://doi.org/10.1177/0269215506071286



XV

Hwang, Y. J.,, Jeong, O. R., & Yeom, H. J. (2004). The effects of a massage and oro-facial
exercise program on spastic dysarthrics' lip muscle function. Speech Sciences, 11(1),

55-64.

Iruthayarajah, J. & Heart and Stroke Foundation. (2018). Oral preparatory and Oral
pharyngeal phase [lllustration].

http://www.ebrsr.com/sites/default/files/chapter%2015 v19.pdf

Jadcherla, S. (2016). Dysphagia in the high-risk infant: potential factors and mechanisms 1-3.

C, 1-7. https://doi.org/10.3945/ajcn.115.110106.

Jou, A. & Hess, J. (2017). Epidemiology and Molecular Biology of Head and Neck Cancer.

Oncology research and treatment, 40(6), 328-332. https://doi.org/10.1159/000477127

Joundi, R. A., Martino, R., Saposnik, G., Giannakeas, V., Fang, J. & Kapral, M. K. (2017).
Predictors and outcomes of dysphagia screening after acute ischemic stroke. Stroke, 48(4),

900-906. https://doi.org/10.1161/STROKEAHA.116.015332

Juan, H. C., Tou, I, Lo, S. C. & Wu, I. H. (2010). Efficacy of postural techniques assessed by
videofluoroscopy for myasthenia gravis with dysphagia as the presenting symptom: A
case report. Journal of Medical Case Reports, 4, 2-5. https://doi.org/10.1186/1752-1947-

4-370

Kadam, N. S., Patil, R., Gurav, A. N., Patil, Y., Shete, A., Naik Tari, R., Agarwal, D., Shirke,
D. T., & Jadhav, P. (2014). Oral hygiene status, periodontal status, and periodontal

treatment needs among institutionalized intellectually disabled subjects in Kolhapur



XV

District, Maharashtra, India. Journal of Oral Diseases, 2014, 1-11.

https://doi.org/10.1155/2014/535316

Kamal, S. M. (2021). The use of oral motor exercises among speech language pathologists in
Jordan. Journal of Language Teaching and Research, 12(1), 99-103.

https://doi.org/10.17507/jltr.1201.10

Kasprisin, A. T., Clumeck, H. & Nino-Murcia, M. (1989). The efficacy of rehabilitative

management of dysphagia. Dysphagia, 4(1), 48-52. https://doi.org/10.1007/BF02407403

Kawai, S., Tsukuda, M., Mochimatsu, I., Enomoto, H., Kagesato, Y., Hirose, H., Kuroiwa, Y.
& Suzuki, Y. (2003). A study of the early stage of dysphagia in amyotrophic lateral

sclerosis. Dysphagia, 18(1), 1-8. https://doi.org/10.1007/s00455-002-0074-3

Kawazoe, Y., Kobayashi, M., Tasaka, T., & Tamamoto, M. (1982). Effects of therapeutic
exercise on masticatory function in patients with progressive muscular dystrophy.
Journal of Neurology, Neurosurgery & Psychiatry, 45(4), 343-347.

https://doi.org/10.1136/jnnp.45.4.343

Kraaijenga, S. A. C., van der Molen, L., Stuiver, M. M., Teertstra, H. J., Hilgers, F. J. M., &
van den Brekel, M. W. M. (2015). effects of strengthening exercises on swallowing
musculature and function in senior healthy subjects: a prospective effectiveness and

feasibility study. Dysphagia, 30(4), 392-403. https://doi.org/10.1007/s00455-015-

9611-8

Krekeler, B. N., Rowe, L. M. & Connor, N. P. (2021). Dose in exercise-based dysphagia

therapies: a scoping review. In Dysphagia (Vol. 36, Issue 1). Springer US.


https://doi.org/10.1007/s00455-015-9611-8
https://doi.org/10.1007/s00455-015-9611-8

XVI

https://doi.org/10.1007/s00455-020-10104-3

Krishnamurthy, R., Balasubramanium, R. K., Kamath, N., & Bhat, K. G. (2021). A Delphi
survey based construction and validation of test for oropharyngeal dysphagia in Indian
neonates. International Journal of Pediatric Otorhinolaryngology, 140, 110306.

https://doi.org/10.1016/j.ijporl.2020.110306

Krishnamurthy, R., Premkumar, P. K., &Balasubramanium, R. K. (2020). Incidence of
dysphagia and associated pneumonia in stroke patient from India: A systematic

review. medRxiv. https://doi.org/10.1101/2020.02.26.20028159

Kuhlemeier, K. V. (1994). Epidemiology and dysphagia. Dysphagia, 9(4), 209-217.

https://doi.org/10.1007/BF00301912

Kunieda, K., Ohno, T., Fujishima, 1., Hojo, K. & Morita, T. (2013). Reliability and validity of
a tool to measure the severity of dysphagia: The food intake LEVEL scale. In Journal of
Pain and Symptom Management (Vol. 46, Issue 2, pp. 201-206).

https://doi.org/10.1016/j.jpainsymman.2012.07.020

LaFrancea, A. (2006). Functional adaptation of bone and cartilage at the glenohumeral joint in
manual wheelchair users. Syllabus.
http://www.seatingandmobility.ca/Libraries/Seating_Symposium_Pdfs/ISS 2006 _22.sfl

b.ashx#page=81

Lancaster, J. (2015). Dysphagia: its nature, assessment and management. British Journal of
Community Nursing, 20(Sup6a), S28-S32.

https://doi.org/10.12968/bjcn.2015.20.supba.s28



XVl

Langmore, S. E. & Pisegna, J. M. (2015). Efficacy of exercises to rehabilitate dysphagia: A
critique of the literature. International Journal of Speech-Language Pathology, 17(3),

222-229. https://doi.org/10.3109/17549507.2015.1024171

Langmore, S. E., & Miller, R. M. (1994). Behavioral treatment for adults with oropharyngeal
dysphagia. Archives of Physical Medicine and Rehabilitation, 75(10), 1154-1160.

https://doi.org/10.1016/0003-9993(94)90094-9

Lass, N. J. & Pannbacker, M. (2008). The application of evidence-based practice to nonspeech
oral motor treatments. Language, Speech, and Hearing Services in Schools, 39(3), 408—

421. https://doi.org/10.1044/0161-1461(2008/038)

Lawlor, C. M. & Choi, S. (2019). Diagnosis and Management of Pediatric Dysphagia A

Review. 1, 1-9. https://doi.org/10.1001/jamaoto.2019.3622

Lazarus, C. (2006). Tongue stength and exercise in healthy individuals and in head and neck
cancer patients. Seminars in Speech and Language, 27(4), 260-267.

https://doi.org/10.1055/s-2006-955116

Lazarus, C., Husaini, H., Falciglia, D., DeLacure, M., Branski, R., Kraus, D., Lee, N., Ho, M.,
Ganz, C., Smith, B., & Sanfilippo, N. (2014). Effects of exercise on swallowing and
tongue strength in patients with oral and oropharyngeal cancer treated with primary
radiotherapy with or without chemotherapy. International Journal of Oral and

Maxillofacial Surgery, 43(5), 523-530. https://doi.org/10.1016/j.ijom.2013.10.023

Lazarus, C., Logemann, J. A. & Gibbons, P. (1993). Effects of maneuvers on swallowing

function in a dysphagic oral cancer patient. Head & Neck, 15(5), 419-424.


https://doi.org/10.1016/j.ijom.2013.10.023

XVII

https://doi.org/10.1002/hed.2880150509

Lee, J. H., Kim, H. S, Yun, D. H., Chon, J., Han, Y. J., Yoo, S. D., Kim, D. H,, Lee, S. A,
Joo, H. I, Park, J. su, Kim, J. C. & Soh, Y. (2016). The relationship between tongue
pressure and oral dysphagia in stroke patients. Annals of Rehabilitation Medicine, 40(4),

620-628. https://doi.org/10.5535/arm.2016.40.4.620

Levine, M. S. & Rubesin, S. E. (2017). History and Evolution of the Barium Swallow for
Evaluation of the Pharynx and Esophagus. Dysphagia, 32(1), 55-72.

https://doi.org/10.1007/s00455-016-9774-y

Liberati, A., Altman, D. G., Tetzlaff, J., Mulrow, C., Gotzsche, P. C., loannidis, J. P. A.,
Clarke, M., Devereaux, P. J., Kleijnen, J., & Moher, D. (2009). The PRISMA
statement for reporting systematic reviews and meta-analyses of studies that evaluate
healthcare interventions: explanation and elaboration. BMJ, 339(jul21 1), b2700.

https://doi.org/10.1136/bmj.b2700

Liu, J. & Wang, L. ning. (2020). Neurogenic dysphagia in traditional Chinese medicine. Brain

and Behavior, 10(11), 1-3. https://doi.org/10.1002/brb3.1812

Llabrés, M., Molina-Martinez, F. J. & Miralles, F. (2005). Dysphagia as the sole manifestation
of myasthenia reasons why nonspeech oral motor exercises (nsome) do not work.
perspectives on school-based issues,gravis. Journal of Neurology, Neurosurgery and

Psychiatry, 76(9), 1297-1300. https://doi.org/10.1136/jnnp.2004.038430

Lof, G. L. (2003). Oral motor exercises and treatment outcomes. Perspectives on Language

Learning and Education, 10(1), 7-11. https://doi.org/10.1044/11e10.1.7



XIX

Lof, G. L. & Watson, M. M. (2008). A nationwide survey of nonspeech oral motor exercise
use: Implications for evidence-based practice. Language, Speech, and Hearing Services

in Schools, 39(3), 392—407. https://doi.org/10.1044/0161-1461(2008/037)

Lof, G. L. & Watson, M. (2010). Five 11(4), 109-117. https://doi.org/10.1044/sbi11.4.109

Logemann, J. A. (1991). Approaches to management of disordered swallowing. Bailliere’s
Clinical ~ Gastroenterology, 5(2), 269-280. https://doi.org/10.1016/0950-

3528(91)90030-5

Logemann, J. A. (1995). Dysphagia: Evaluation and treatment. Folia Phoniatrica et

Logopaedica, 47(3), 140-164. https://doi.org/10.1159/000266348

Logemann, J. A. (1998). The evaluation and treatment of swallowing disorders. Current
Opinion in Otolaryngology and Head and Neck Surgery.

https://doi.org/10.1097/00020840-199812000-00008

Logemann, J. A. (1999). Behavioral management for oropharyngeal dysphagia. Folia

Phoniatrica et Logopaedica, 51(4-5), 199-212. https://doi.org/10.1159/000021497

Logemann, J. A. (2008). Treatment of oral and pharyngeal dysphagia. Physical Medicine and
Rehabilitation Clinics of North America, 19(4), 803-816.

https://doi.org/10.1016/j.pmr.2008.06.003

Logemann, J. A. (2012). Clinical efficacy and randomized clinical trials in dysphagia.
International  Journal of Speech-Language Pathology, 14(5), 443-446.

https://doi.org/10.3109/17549507.2012.717966



XX

Logemann, J. A., Veis, S., & Colangelo, L. (1999). A Screening Procedure for
Oropharyngeal Dysphagia. Dysphagia, 14(1), 44-51.

https://doi.org/10.1007/pl00009583

Lorenz, R., Jorysz, G., Tornieporth, N., & Classen, M. (1993). The gastroenterologist’s

approach to dysphagia. Dysphagia, 8(2), 79-82. https://doi.org/10.1007/bf02266984

Maas, E., Robin, D. A., Freedman, S. E., Wulf, G. & Schmidt, R. A. (2016). Principles of

motor learning in treatment of motor speech disorders. 17(August 2008), 277-298.

Machado, B. C. Z., Mazzetto, M. O., Da Silva, M. A. M. R. & de Felicio, C. M. (2016). Effects
of oral motor exercises and laser therapy on chronic temporomandibular disorders: a
randomized study with follow-up. Lasers in Medical Science, 31(5), 945-954.

https://doi.org/10.1007/s10103-016-1935-6

Malhi, H. (2018). Diagnosing and managing dysphagia in the acute setting. British Journal of

Nursing, 27(22), 1294-1297. https://doi.org/10.12968/bjon.2018.27.22.1294

Mankekar, G. (2016). Swallowing — Physiology, Disorders, Diagnosis and Therapy

(Softcover reprint of the original 1st ed. 2015 ed.). Springer.

Marks, L., & Rainbow, D. (2017). Working with Dysphagia [E-book]. Taylor & Francis.

https://doi.org/10.4324/9781315148816

Martino, R., Foley, N., Bhogal, S., Diamant, N., Speechley, M., & Teasell, R. (2005).
Dysphagia After Stroke. Stroke, 36(12), 2756-2763.

https://doi.org/10.1161/01.str.0000190056.76543.eb



XXI

Martino, R., Knutson, P., Mascitelli, A., & Powell-Vinden, B. (2006). Management of
dysphagia in acute stroke: An educational manual for the dysphagia screening

professional. Heart and Stroke Foundation of Ontario, 1-48.

Martins, W. R., Blasczyk, J. C., Aparecida Furlan de Oliveira, M., Lagda Gongcalves, K. F.,
Bonini-Rocha, A. C., Dugailly, P. M. & de Oliveira, R. J. (2016). Efficacy of
musculoskeletal manual approach in the treatment of temporomandibular joint disorder:
A systematic review with meta-analysis. Manual Therapy, 21, 10-17.

https://doi.org/10.1016/j.math.2015.06.009

Matsuo, K., & Fujishima, I. (2020). Textural changes by mastication and proper food texture
for patients with oropharyngeal dysphagia. Nutrients, 12(6), 1613.

https://doi.org/10.3390/nu12061613

Matsuo, K., & Palmer, J. B. (2008). Anatomy and physiology of feeding and swallowing:
normal and abnormal. Physical Medicine and Rehabilitation Clinics of North America.

https://doi.org/10.1016/j.pmr.2008.06.001

Matsuo, K., & Palmer, J. B. (2013). Coordination of oro-pharyngeal food transport during

chewing and respiratory phase. Physiology & Behavior, 142, 52-56.

https://doi.org/10.1016/j.physbeh.2015.01.035

McCauley, R. J., Strand, E., Lof, G. L., Schooling, T. & Frymark, T. (2009). Evidence-based
systematic review: Effects of nonspeech oral motor exercises on speech. American

Journal of Speech-Language Pathology, 18(4), 343-360. https://doi.org/10.1044/1058-
0360(2009/09-0006)



XXII

McConnel, F. M., Cerenko, D., & Mendelsohn, M. S. (1988). Dysphagia after total
laryngectomy. Otolaryngologic Clinics of North America, 21(4), 721-

725. https://doi.org/10.1016/s0030-6665(20)31497-3

McKenna, V. S., Zhang, B., Haines, M. B. & Kelchner, L. N. (2017). A systematic review of
isometric lingual strength-training programs in adults with and without dysphagia.
American  Journal  of  Speech-Language  Pathology, 26(2), 524-539.

https://doi.org/10.1044/2016_AJSLP-15-0051

Megna, M., Cortese, R., Dellomonaco, A., Bellomo, R., Salonna, I., Cristella, G. & Ranieri, G.
(2012). Pharmacological aspects and neurological speech therapy: Target of dysphony,
dysarthria and dysphagia. International Journal of Immunopathology and Pharmacology,

25(1), 29-33. https://doi.org/10.1177/03946320120250S105

Michelotti, A., De Wijer, A., Steenks, M. & Farella, M. (2005). Home-exercise regimes for the
management of non-specific temporomandibular disorders. Journal of Oral

Rehabilitation, 32(11), 779-785. https://doi.org/10.1111/j.1365-2842.2005.01513.x

Miller, R. M., & Groher, M. E. (1993). Speech-language pathology and dysphagia: A brief

historical perspective. Dysphagia, 8(3), 180-184. https://doi.org/10.1007/bf01354536

Moon, H. I., Yoon, S. Y., Yi, T. I, Jeong, Y. J. & Cho, T. H. (2018). Lesions responsible for
delayed oral transit time in post-stroke dysphagia. Dysphagia, 33(3), 321-328.

https://doi.org/10.1007/s00455-017-9856-5

Moore, E. E. & Rosenberg, T. L. (2018). Pediatric dysphagia. Pediatric Dysphagia, 271-279.

https://doi.org/10.1007/978-3-319-97025-7


https://doi.org/10.1016/s0030-6665(20)31497-3

XXM

Morgan, A. T., Dodrill, P. & Ward, E. C. (2012). Interventions for oropharyngeal dysphagia in
children with neurological impairment. Cochrane Database of Systematic Reviews, 10.

https://doi.org/10.1002/14651858.cd009456.pub2

Murry, T. (2006). Evaluation of dysphagia. In R. L. Carrau (Ed.), Clinical management of

swallowing disorders (1st ed., pp. 1-95). Murry T & R L Carrau.

Noh, E. J., Park, M. I, Park, S. J., Moon, W. & Jung, H. J. (2010). A case of amyotrophic
lateral sclerosis presented as oropharyngeal dysphagia. Journal of Neurogastroenterology

and Motility, 16(3), 319-322. https://doi.org/10.5056/jnm.2010.16.3.319

Oh, J. C. (2018). Changes in suprahyoid muscle activation based on the resistance of
therapeutic elastic bands applied during jaw-opening exercise. Swallowing

Rehabilitation, 1(2), 53-59. https://doi.org/10.31115/sr.2018.1.2.53

Ongkasuwan, J., & Chiou, E. H. (2018). Pediatric dysphagia. Springer International

Publishing.

Ono, T., Hori, K., Masuda, Y. & Hayashi, T. (2010). Recent advances in sensing oropharyngeal
swallowing function in Japan. Sensors, 10(1), 176-202.

https://doi.org/10.3390/s100100176

Oral health-related quality of life of stroke survivors on discharge from hospital after
rehabilitation. (2005). British Dental Journal, 199(9), 579.

https://doi.org/10.1038/sj.bdj.4812951

Ortega, O., Parra, C., Zarcero, S., Nart, J., Sakwinska, O. & Clavé, P. (2014). Oral health in



XXIV

older patients with oropharyngeal dysphagia. Age and Ageing, 43(1), 132-137.

https://doi.org/10.1093/ageing/aft164

Panara, K., Ahangar, E. R., &Padalia, D. (2020). Physiology, swallowing. In StatPearls

[Internet]. StatPearls Publishing.

Panta, P. (2019). Oral cancer detection: Novel strategies and clinical impact. Oral Cancer
Detection: Novel Strategies and Clinical Impact, 1-314. https://doi.org/10.1007/978-3-

319-61255-3

Park, H., Oh, D., Yoon, T., & Park, J. (2019). Effect of effortful swallowing training on
tongue strength and oropharyngeal swallowing function in stroke patients with
dysphagia: a double-blind, randomized controlled trial. International Journal of
Language & Communication Disorders, 54(3), 479-484.

https://doi.org/10.1111/1460-6984.12453

Park, J. S., Kim, H. J., & Oh, D. H. (2015). Effect of tongue strength training using the lowa
Oral Performance Instrument in stroke patients with dysphagia. Journal of Physical

Therapy Science, 27(12), 3631-3634. https://doi.org/10.1589/jpts.27.3631

Parry, 1. (2021). Strategies for facial exercises with children. Burns Open. Published.

https://doi.org/10.1016/j.burnso.2021.08.010

Patel, B., Legacy, J., Hegland, K. W., Okun, M. S. & Herndon, N. E. (2020). A comprehensive
review of the diagnosis and treatment of Parkinson’s disease dysphagia and aspiration.
Expert Review of Gastroenterology and Hepatology, 14(6), 411-424.

https://doi.org/10.1080/17474124.2020.1769475



XXV

Pavithran, J., Puthiyottil, I. V., Narayan, M., Vidhyadharan, S., Menon, J. R., & lyer, S. (2018).
Observations from a pediatric dysphagia clinic: Characteristics of children at risk of
aspiration pneumonia. The Laryngoscope, 129(11), 2614-2618.

https://doi.org/10.1002/lary.27654

Penman, J. P. & Thomson, M. (1998). A review of the textured diets developed for the
management of dysphagia. In Journal of Human Nutrition and Dietetics (Vol. 11, Issue

1, pp. 51-60). https://doi.org/10.1046/j.1365-277X.1998.00079.x

Pizzorni, N., Ginocchio, D., Mozzanica, F., Roncoroni, L., Letizia, S., & Schindler, A. (2014).
Head and neck diseases and disorders causing oropharyngeal dysphagia. Journal of
Gastroenterology and Hepatology, http://dx.doi.org/10.6051%2Fj.issn.2224-

3992.2014.03.408-3

Poorjavad, M., Derakhshandeh, F., Etemadifar, M., Soleymani, B., Minagar, A. & Maghzi, A.
H. (2010). Oropharyngeal dysphagia in multiple sclerosis. Multiple Sclerosis, 16(3), 362—

365. https://doi.org/10.1177/1352458509358089

Pouderoux, P. & Kahrilas, P. J. (1995). Deglutitive tongue force modulation by volition,
volume, and viscosity in humans. Gastroenterology, 108(5), 1418-1426.

https://doi.org/10.1016/0016-5085(95)90690-8

Prendergast, V., Kleiman, C. & King, M. (2013). The Bedside Oral Exam and the Barrow Oral
Care Protocol : Translating evidence-based oral care into practice. Intensive & Critical

Care Nursing, 29(5), 282-290. https://doi.org/10.1016/j.iccn.2013.04.001



XXVI

Queensland Health. (2019). Dysphagia — postural compensatory strategies requisite training
, knowledge , skills and experience Training. (D-SO02 :). Task D.

https://www.health.qld.gov.au/__data/assets/pdf_file/0032/853259/d-s002.pdf

Reber, Gomes, Déhn, Vasiloglou, & Stanga. (2019). Management of dehydration in patients
suffering swallowing difficulties. Journal of Clinical Medicine, 8(11), 1923.

https://doi.org/10.3390/jcm8111923

Reed, C. C., Wolf, W. A,, Cotton, C. C. & Dellon, E. S. (2017). A visual analogue scale and a
Likert scale are simple and responsive tools for assessing dysphagia in eosinophilic
oesophagitis. In Alimentary Pharmacology and Therapeutics (Vol. 45, Issue 11, pp. 1443—

1448). https://doi.org/10.1111/apt.14061

Relvas, M., Diz, P., Seoane, J. & Tomas, I. (2013). Oral Health Scales : Design of an Oral

Health Scale of Infectious Potential. 18(4). https://doi.org/10.4317/medoral.18427

Retel, V. P., van der Molen, L., Steuten, L. M. G., van den Brekel, M. W., & Hilgers, F. J. M.
(2015). A cost-effectiveness analysis of using TheraBite in a preventive exercise
program for patients with advanced head and neck cancer treated with concomitant
chemo-radiotherapy. European Archives of Oto-Rhino-Laryngology, 273(3), 709-718.

https://doi.org/10.1007/s00405-015-3541-9

Retel, V. P., van der Molen, L., Steuten, L. M. G., van den Brekel, M. W. & Hilgers, F. J. M.
(2016). A cost-effectiveness analysis of using TheraBite in a preventive exercise program
for patients with advanced head and neck cancer treated with concomitant chemo-

radiotherapy. European Archives of Oto-Rhino-Laryngology, 273(3), 709-718.



XXVII

https://doi.org/10.1007/s00405-015-3541-9

Rettig, E. M. & D’Souza, G. (2015). Epidemiology of head and neck cancer. Surgical Oncology

Clinics of North America, 24(3), 379-396. https://doi.org/10.1016/j.s0¢.2015.03.001

Robbins, JoAnne & Hind, J. (2008). Overview of results from the largest clinical trial for
dysphagia treatment efficacy. Perspectives on Swallowing and Swallowing Disorders

(Dysphagia), 17(2), 59-66. https://doi.org/10.1044/sasd17.2.59

Roden, D. F. & Altman, K. W. (2013). Causes of dysphagia among different age groups a
systematic review of the literature. Otolaryngologic Clinics of NA, 46(6), 965-987.

https://doi.org/10.1016/j.0tc.2013.08.008

Rogus-Pulia, N., & Connor, N. P. (2016). Muscle strengthening approaches to dysphagia
rehabilitation. Current Physical Medicine and Rehabilitation Reports, 4(4), 277-286.

https://doi.org/10.1007/s40141-016-0136-3

Rommel, N. & Hamdy, S. (2015). Oropharyngeal dysphagia: manifestations and diagnosis.

Nature Publishing Group, 1-11. https://doi.org/10.1038/nrgastro.2015.199

Rosenbek, J. C., Roecker, E. B., Wood, J. L., & Robbins, J. (1996). Thermal application
reduces the duration of stage transition in dysphagia after stroke. Dysphagia, 11(4),

225-233. https://doi.org/10.1007/bf00265206

Said Bassiouny, S. E. (2017). Assessment of dysphagia in acute stroke patients by the
gugging swallowing screen. Global Journal of Otolaryngology, 9(4).

https://doi.org/10.19080/gjo.2017.09.555766



XXV

Saitoh, E., Pongpipatpaiboon, K., Inamoto, Y., & Kagaya, H. (2017). Dysphagia Evaluation
and Treatment: From the Perspective of Rehabilitation Medicine (1st ed. 2018 ed.).

Springer.

Sanchez-Sanchez, E., Avellaneda-Lopez, Y., Garcia-Marin, E., Ramirez-Vargas, G., Diaz-
Jimenez, J. & Ordonez, F. J. (2021). Knowledge and practice of health professionals in
the management of dysphagia. In InternatioSecilnal Journal of Environmental Research

and Public Health (Vol. 18, Issue 4, pp. 1-10). https://doi.org/10.3390/ijerph18042139

Sasegbon, A., &Hamdy, S. (2017). The anatomy and physiology of normal and abnormal
swallowing in oropharyngeal dysphagia. Neurogastroenterology and Motility.

https://doi.org/10.1111/nmo.13100

Scholten, 1. (2018). An oral hygiene protocol improves oral health for patients in inpatient

stroke rehabilitation. October 2017, 18-24. https://doi.org/10.1111/ger.12309

Secil, Y., Aricy, S., Incesu, T. K., Glirgor, N., Beckmann, Y. & Ertekin, C. (2016). Dysphagie
dans la maladie d’Alzheimer. Neurophysiologie Clinique, 46(3), 171-178.

https://doi.org/10.1016/j.neucli.2015.12.007

Sedej, I., Hospital, G., Mesto, N. & Health, T. B. (2016). Dietary management of dysphagia.

May 2015. https://doi.org/10.13140/RG.2.1.3885.5288

Shapiro, J. (2000). Evaluation and treatment of swallowing disorders. Comprehensive Therapy,

26(3), 203-209. https://doi.org/10.1007/s12019-000-0010-0

Sharma, J. D., Baishya, N., Kataki, A. C., Kalita, C. R., Das, A. K. & Rahman, T. (2019). Head


https://doi.org/10.1111/nmo.13100

XXIX

and neck squamous cell carcinoma in young adults: A hospital-based study. Indian
Journal  of  Medical and Paediatric ~ Oncology,  40(5), S18-S22.

https://doi.org/10.4103/ijmpo.ijmpo_252_17

Shaw, S. M., & Martino, R. (2013). The normal swallow: Muscular and neurophysiological
control. Otolaryngologic Clinics of North America.

https://doi.org/10.1016/j.0tc.2013.09.006

Siemkowicz, E. (1976). Multiple sclerosis and surgery. Anaesthesia, 31(9), 1211-1216.

https://doi.org/10.1111/j.1365-2044.1976.th11973.x

Singh, S. & Hamdy, S. (2006). Dysphagia in stroke patients. Postgraduate Medical Journal,

82(968), 383-391. https://doi.org/10.1136/pgm]j.2005.043281

Singh, S. P., Eisenberg, R. & Hoffman, G. (2018). An overview and comparative evaluation of
head and neck cancer risk factors in india and australia. International Journal of
Otolaryngology and Head &amp; Neck Surgery, 07(05), 254-267.

https://doi.org/10.4236/ijohns.2018.75027

Solaro, C., Rezzani, C., Trabucco, E., Amato, M., Zipoli, V., Portaccio, E., Giannini, M.,
Patti, F., D’ Amico, E., Frau, J., Lorefice, L., Bonavita, S., Corte, M. D., Grasso, M.,
Finamore, L., Ghezzi, A., Annovazzi, P., Rottoli, M., Gasperini, C., . . . Bergamaschi,
R. (2013). Prevalence of patient-reported dysphagia in multiple sclerosis patients: An
Italian multicenter study (using the DYMUS questionnaire). Journal of the

Neurological Sciences, 331(1-2), 94-97. https://doi.org/10.1016/j.jns.2013.05.020



XXX

Sonies, B. C., & Dalakas, M. C. (1991). Dysphagia in patients with the post-polio syndrome.
New England Journal of Medicine, 324(17), 1162-1167.

https://doi.org/10.1056/nejm199104253241703

Sgrensen, R. T., Rasmussen, R. S., Overgaard, K. & Lerche, A. (2013). Dysphagia Screening
and intensified oral hygiene reduce pneumonia after stroke. 45(3).

https://doi.org/10.1097/JNN.0b013e31828a412c

Speyer, R., Baijens, L., Heijnen, M. & Zwijnenberg, I. (2010). Effects of therapy in
oropharyngeal dysphagia by speech and language therapists: A systematic review.

Dysphagia, 25(1), 40-65. https://doi.org/10.1007/s00455-009-9239-7

Stechmiller, J. K. (2003). Early nutritional screening of older adults. Journal of Infusion

Nursing, 26(3), 170-177. https://doi.org/10.1097/00129804-200305000-00009

Steele, C. M. (2012). Exercise-based approaches to dysphagia rehabilitation. Nestlé Nutrition

Institute Workshop Series, 72, 109-117. https://doi.org/10.1159/000339999

Steele, C. M., Bailey, G. L., Molfenter, S. M. & Yeates, E. M. (2009). Rationale for strength
and skill goals in tongue resistance training: A Review. Perspectives on Swallowing and

Swallowing Disorders (Dysphagia), 18(2), 49-54. https://doi.org/10.1044/sasd18.2.49

Stoschus, B., & Allescher, H. D. (1993). Drug-induced dysphagia. Dysphagia, 8(2), 154—159.

https://doi.org/10.1007/bf02266997

Strand, E. A., Miller, R. M., Yorkston, K. M. & Hillel, A. D. (1996). Management of oral-

pharyngeal dysphagia symptoms in amyotrophic lateral sclerosis. Dysphagia, 11(2), 129-



XXXI

139. https://doi.org/10.1007/BF00417903

Sura, L., Madhavan, A., Carnaby, G. & Crary, M. A. (2012). Dysphagia in the elderly:
Management and nutritional considerations. Clinical Interventions in Aging, 7, 287-298.

https://doi.org/10.2147/CIA.S23404

Suttrup, Inga & Warnecke, T. (2016). Dysphagia in parkinson’s disease. Dysphagia, 31(1), 24—

32. https://doi.org/10.1007/s00455-015-9671-9

Swigert, N. B. (2009). Hot Topics in Dysphagia. The ASHA Leader, 14(7), 10-

13. https://doi.org/10.1044/leader.ftr1.14072009.10

Tager-Flusberg, H. (2015). The Development of english as a second language with and without
specific language impairment: clinical implications. Journal of Speech, Language, and

Hearing Research, 24(2), 1-14. https://doi.org/10.1044/2015

Takamoto, K., Saitoh, T., Taguchi, T., Nishimaru, H., Urakawa, S., Sakai, S., Ono, T., &
Nishijo, H. (2018). Lip closure training improves eating behaviors and prefrontal
cortical hemodynamic activity and decreases daytime sleep in elderly persons. Journal
of Bodywork and Movement Therapies, 22(3), 810-

816. https://doi.org/10.1016/j.jbmt.2017.09.002

Takizawa, C., Gemmell, E., Kenworthy, J., & Speyer, R. (2016). A systematic review of the
prevalence of oropharyngeal dysphagia in stroke, parkinson’s disease, Alzheimer’s
Disease, Head Injury, and Pneumonia. Dysphagia, 31(3), 434-441.

https://doi.org/10.1007/s00455-016-9695-9


https://doi.org/10.1044/leader.ftr1.14072009.10
https://doi.org/10.1016/j.jbmt.2017.09.002

XXXII

Terlingen, L. T., Pilz, W., Kuijer, M., Kremer, B. & Baijens, L. W. (2018). Diagnosis and
treatment of oropharyngeal dysphagia after total laryngectomy with or without
pharyngoesophageal reconstruction: Systematic review. In Head and Neck (\Vol. 40, Issue

12, pp. 2733-2748). https://doi.org/10.1002/hed.25508

Trivedi, N. (2015). Atlas of head and neck cancer surgery: The compartment surgery for

resection in 3-D (2nd edition.). Springer.

Van Den Engel-Hoek, L., De Groot, I. J. M., De Swart, B. J. M. & Erasmus, C. E. (2015).
Feeding and swallowing disorders in pediatric neuromuscular diseases: An Overview.

Journal of Neuromuscular Diseases, 2(4), 357-369. https://doi.org/10.3233/JND-150122

Umay, E. K., Karaahmet, F., Gurcay, E., Balli, F., Ozturk, E., Karaahmet, O., Eren, Y., &
Ceylan, T. (2018). Dysphagia in myasthenia gravis: the tip of the Iceberg. Acta

Neurologica Belgica, 118(2), 259-266. https://doi.org/10.1007/s13760-018-0884-1

Valls-Canals, J., Povedano, M., Montero, J., & Pradas, J. (2003). Stimulated single-fiber
EMG of the frontalis and orbicularis oculi muscles in ocular myasthenia gravis.

Muscle & Nerve, 28(4), 501-503. https://doi.org/10.1002/mus.10426

Van der Molen, L., van Rossum, M. A., Burkhead, L. M., Smeele, L. E., Rasch, C. R. N., &
Hilgers, F. J. M. (2010). A randomized preventive rehabilitation trial in advanced
head and neck cancer patients treated with chemoradiotherapy: Feasibility,
compliance, and short-term effects. Dysphagia, 26(2), 155-170.

https://doi.org/10.1007/s00455-010-9288-y

Vogel, A. P., Rommel, N., Sauer, C., Horger, M., Krumm, P., Himmelbach, M. & Synofzik,


https://doi.org/10.1007/s00455-010-9288-y

XXX

M. (2017). Clinical assessment of dysphagia in neurodegeneration ( CADN ):
development , validity and reliability of a bedside tool for dysphagia assessment. Journal

of Neurology. https://doi.org/10.1007/s00415-017-8499-7

Wada, A., Kawakami, M., Liu, M., Otaka, E., Nishimura, A., Liu, F., & Otsuka, T. (2015).
Development of a new scale for dysphagia in patients with progressive neuromuscular
diseases: the Neuromuscular Disease Swallowing Status Scale (NdSSS). Journal of

Neurology, 262(10), 2225-2231. https://doi.org/10.1007/s00415-015-7836-y

Wada, S., Tohara, H., lida, T., Inoue, M., Sato, M. & Ueda, K. (2012). Jaw-opening exercise
for insufficient opening of upper esophageal sphincter. Archives of Physical Medicine and

Rehabilitation, 93(11), 1995-1999. https://doi.org/10.1016/j.apmr.2012.04.025

Warnecke, T., Labeit, B., Schroeder, J., Reckels, A., Ahring, S., Lapa, S., Claus, 1., Muhle, P.,
Suntrup-Krueger, S. & Dziewas, R. (2021). Neurogenic dysphagia: systematic review and
proposal of a classification system.  Neurology, 96(6), e876—8809.

https://doi.org/10.1212/WNL.0000000000011350

Watson, M. M. & Lof, G. L. (2008). Epilogue: What we know about nonspeech oral motor
exercises. Seminars in Speech and Language, 29(4), 339-344. https://doi.org/10.1055/s-

0028-1103398

Weber, L. D. (1981). Pharyngeal dysphagia in alcoholic myopathy. Annals of Internal

Medicine, 95(2), 189. https://doi.org/10.7326/0003-4819-95-2-189

Wesling, M., Brady, S., Jensen, M., Nickell, M., Statkus, D. & Escobar, N. (2003). Dysphagia

outcomes in patients with brain tumors undergoing inpatient rehabilitation. Dysphagia,



XXXIV

18(3), 203-210. https://doi.org/10.1007/s00455-002-0098-8

Winstein, C. J. (1983). Neurogenic dysphagia. Frequency, progression, and outcome in adults
following head injury. Physical Therapy, 63(12), 1992-1997.

https://doi.org/10.1093/ptj/63.12.1992

Wirianski, A., Deall, S., Whittle, T., Wong, M., Murray, G. M. & Peck, C. C. (2014). Isotonic
resistance jaw exercise alters jaw muscle coordination during jaw movements. Journal

of Oral Rehabilitation, 41(5), 353-366. https://doi.org/10.1111/joor.12153

Yano, J., Yamamoto-Shimizu, S., Yokoyama, T., Kumakura, I., Hanayama, K., & Tsubahara,
A. (2019). Effects of anterior tongue strengthening exercises on posterior tongue
strength in healthy young adults. Archives of Oral Biology, 98, 238-242.

https://doi.org/10.1016/j.archoralbio.2018.11.028

Yoshimoto, Y., Ishida, S., Hosokawa, T., & Arawaka, S. (2021). Assessment of clinical factors
affecting outcome of myasthenia gravis. Muscle & Nerve, 64(1), 90-94.

https://doi.org/10.1002/mus.27247



APPENDIX

APPENDIX A - Content validation format

From,

Yaazhini O D

Il MSc Speech Language Pathology

All India Institute of Speech and Hearing
Mysuru

570006

To,

*khkhhkkkkkk

Through the Guide
Sub: Expert opinion for content validation of the manual-reg.

Respected Sir/Madam,

I am a second year student in MSc Speech language pathology at All India
Institute of Speech and Hearing, Mysuru. The topic for my dissertation is
“Development of a treatment manual for oral dysphagia” under the guidance of Dr.
Swapna N, Associate Professor of Speech Pathology, AIISH, Mysuru. In connection
with this | have developed the treatment manual for clinicians working with dysphagia.
The manual contains basic anatomy, probable causes, simple steps to carrying out an
exercise for oral dysphagia and oral care from a speech language pathologist point of
view. The objective of the manual is to provide the clinician with a guide in facilitatory
exercises for oral dysphagia. As a part of content validation of this manual, | request
you to kindly provide your expert opinion. Specifically for the chapter titled “Strategies
for oral dysphagia”. Enclosed below is the content of the manual and the rating format.
| would like you to kindly guide me with your valuable suggestions regarding the
content in the space provided.

Thanking you in advance,
Yours Sincerely,
Yaazhini O D

Il MSc SLP



VALIDATION CRITERIA CHECKLIST

Kindly provide your rating and remarks based on the following parameters:

Simplicity If the language used simple and easy to
understand.

Relevancy If the content is relevant to the topic of the study
Arrangement If the provided content is arranged in an orderly
manner
Accessibility If the content given is user friendly for the
clinician.

Appropriateness of the picture If the given pictures are appropriately given based

on the content.

0- Poor, 1- Fair, 2- Good,

VALIDATION FOR THE WRITTEN CONTENT

Chapter 111 Simplicity | Relevancy | Arrangement | Accessibility | REMARKS

Strategies to reduce
oral dysphagia

0- Poor, 1- Fair, 2- Good,

VALIDATION FOR PICTURES

Size of
the
picture

Colour and | Arrangement | Relevance | REMARKS
appearance | of the picture

Chapter I11: Strategies to reduce oral dysphagi

QD

Figure
numbers




APPENDIX B — Revised and Validated Manual

TREATMENT MANUAL FOR ORAL

DYSPHAGIA



INTRODUCTION

We all know what is dysphagia, its causes and its types, but when it comes to
rehabilitating these individuals, we tend to fall short on a detailed material that helps us
understand the effects of dysphagia and the specific strategies and techniques to be
implemented. This is more so for oral dysphagia, as there are very few manuals that
describe the therapy for oral dysphagia. This manual finds its advantage in being able
to provide a treatment manual that focuses only on the oral phase of dysphagia.

The manual progresses in four chapters:

. Oral dysphagia-Events and structures: This chapter familiarises the reader anatomical
and physiological events of swallowing in general and the events specific to oral phase
of swallow, the knowledge of which contributes to more efficient assessment and
management of oral dysphagia.
. Oral dysphagia and its impact: This chapter focuses on the probable causes of oral
dysphagia and their effects on the events of the oral phase of swallowing.
. Strategies to reduce oral dysphagia: This chapter comprises of the crucial aspect of the
manual; it contains the facilitatory exercises and techniques carried out for individuals
with oral dysphagia. There are five sections for the exercises, based on the different
events seen in the oral phase of swallowing. They are:

a) Bolus placement difficulties

b) Bolus containment or retention deficits

c) Bolus mastication deficits

d) Bolus formation or manipulation deficits

e) Bolus propulsion deficits

The exercises are ordered under activities for targeting the underlying impairment and

under activities addressing eating and drinking.

. Oral hygiene and its maintenance: This chapter highlights the importance of oral

hygiene and the role of an SLP in ensuring oral hygiene.



CHAPTER |

ORAL DYSPHAGIA — EVENTS AND STRUCTURES

Understanding the anatomy and physiological events of swallowing and feeding is
imperative for assessment and management of the same. This chapter focuses on the
swallowing process as a whole, with a greater emphasis on the oral phase of swallow,

since this manual focuses on the strategies to overcome oral dysphagia.

The process of swallowing involves the movement of food from the mouth (oral cavity)
to the stomach though the pharynx and esophagus. It is an essential and complex
behaviour, learned very early in development. Swallowing is orchestrated by a
combination of cortical, subcortical and bulbar structures (Vose et al., 2018), which
results in the coordinated movement of several muscles in the aero-digestive tract. Over
thirty muscles and six nerves produce this coordinated movement (Matsuo & Palmer,
2008).

Earlier swallowing was seen to generally progress in three stages; oral, pharyngeal and
oesophageal (Magendie, 1836). However, later research established swallowing as a
process occurring in four stages by subdividing the oral phase into oral preparatory and
propulsive stages (Logemann, 1984;1998). Swallowing is partly a voluntary and partly
a reflexive activity. The oral phase is volitional, while the pharyngeal and esophageal
phases are involuntary. For the swallow to be normal, the anatomic structures must be
intact and their functions must be appropriately timed sequence with each other, which
requires the integrity of the motor and sensory nervous system. Let us look into the
structures involved and the physiological events that occur during swallowing in a little

more detail.

Oral phase

The oral phase, which includes the oral preparatory phase and the propulsive phase,
primarily occurs in the oral cavity. The oral cavity is responsible for gathering foods
and liquids and preparing them for further transit to the stomach. The two important

aspects of the oral phase include chewing the food and mixing it with saliva (oral



preparatory phase) and then advancing the bolus into the posterior oral cavity (oral
propulsive phase). These events occur sequentially, i.e., as mastication is completed

and then the bolus is transported.

Oral preparatory phase: The lips, teeth, cheek, alveolar ridge, tongue and the
mandible are all involved in this phase to position the food and grind it. This phase
involves placing the food on the tongue, mixing it with saliva and forming it into a
bolus. Initially when the food is placed on the anterior portion of the tongue, it is moved
laterally to between the molars, where it can be chewed. The lateral movement of the
tongue is essential to move the bolus between molars. Moreover, during the placement
of the food on the tongue, the lips close which, prevents anterior spillage. Specifically,
the buccinators and orbicularis oris muscles help to seal the lips and keep the food
without spilling out of the mouth. The food mixes with saliva and a bolus is formed,
for which the rotary action of the tongue and the mandible are essential. In case of a
bolus such as a biscuit or banana, this requires biting into the food or tearing the food,
which is performed by the upper and lower incisors and canines. Adequate tone in the
lip and cheek muscles prevents the material from lodging into the anterior and lateral
sulci. The velum is pulled anteriorly (lowers) and makes contact with the back of the
tongue to prevent material from prematurely spilling into the pharynx prior to a
swallow. In case of liquids, the bolus is held with the tongue, as it forms a cupped
position against the anterior portion of the hard palate (tipper position), or it is held on
the floor of the mouth in front of the tongue (dipper position). Moreover, in case of
liquids, mastication is not required before a swallow. The events that occur, the
structures involved and the function in the oral preparatory phase are depicted in the
table 1.1 below.



Table 1.1:

Events in the oral preparatory phase with the structures involved and their function

Event Structures Function End result
involved
Food placement | Lip, tongue and | ¢ Jaw opens and | Bolus is in the mouth.
(solid/liquid placed in | jaw then closes after | Jaw and lip closure
the mouth) placement ensures containment of
e Anterior food in the mouth. Lip
movement of the | closure prevents
tongue followed | anterior spillage. lips
by backward | also functions during
movement sucking of liquids,
e Lips open and
then closes after
placement
Teeth Tearing and biting of | Appropriate size of
food bolus is placed in the
mouth
Food lateralization Tongue Tongue shifts food | Food between molars

laterally between

molars

enabling mastication




Food mastication

Tongue and jaw

side to side and rotary
movement of the

tongue

ASSists in mastication

Teeth (molars)

Grinding of food

Bolus formed, with

food turning into a

paste after it is mixed

with saliva
Cheek Contraction of cheek | The medial pressure
muscles offered by  cheek
prevents accumulation
of food in buccal cavity
during mastication
Bolus formation Tongue and hard | Tongue  held in | Food held as a cohesive
palate cupped position bolus
Cheek The buccal mucosa | Food remains medially

are responsible for
providing the force
and modifying the
tongue to prepare the
bolus by pushing it
medially to the

mouth.

in the mouth




All the above events, the velum lowers and makes contact with back of the tongue to

prevent posterior premature spillage

(@ (b) (c)

Figure 1.1: Events in oral preparatory phase; (a) Indicates the bolus intake, (b) Food
mastication, (c) Affer mastication the bolus is_formed and placed at the middle of the tongue.

During this phase, factors such as taste, temperature, viscosity and size of bolus are
sensed. The information regarding, temperature, texture, viscosity and size are
mediated by the sensory branch of the trigeminal nerve. Taste receptors are found in
the oral portion of tongue and its base. The sensory information regarding the taste from
the anterior 2/3rds of the tongue is mediated by cranial nerve V11 and from the posterior
one third of the tongue is mediated by the cranial nerve IX. The teeth also provide
sensory information about the nature of the bolus via the cranial nerve V. This sensory

information helps to modulate chewing force, speed, duration and jaw excursion.

Oral propulsive phase: Though tongue is the main propeller of the bolus during this
phase, other structures such as the lip, cheeks, mandible and the soft palate are involved
in this phase. This phase is primarily a ‘delivery system’ and begins at the point where
the bolus is propelled posteriorly in the oral cavity. The lips and buccal muscles
contract, which will reduce the volume of the oral cavity and increases pressure inside



the cavity. The velum elevates sealing the naso-pharynx, which prevents nasal
regurgitation. The posterior tongue is depressed and the anterior and middle portions of
the tongue sequentially elevate and propel the bolus into the oropharynx. This phase
lasts for 1 to 1.5 seconds. The events that occur the structures involved and the function

in the oral propulsive phase are depicted in the table below.

Table 1.2:

Events in the oral propulsive phase with the structures involved and their function

Event Structures Function End result
involved
Bolus Lip, tongue and | e Tongue Bolus moves thought the
propulsion jaw progressively oral cavity

elevates anteriorly to
posteriorly

e Groove created in | Guides the material down

the midline the tongue
Lip, mandibular | They contract Decreases volume of the
and buccal oral  cavity, thereby
muscles increasing pressure,

which assists propulsion

Velum Velum elevates sealing | Prevents the entry of
the naso-pharynx bolus into the

nasopharynx




(a) () ()

Figure 1.2: (a) Lip and buccal muscles contract and posterior tongue elevates to prevent
premature spillage, (b) Tongue progressively elevates anteriorly to posteriorly, (c)
Nasopharynx seals, the anterior tongue moves up and bolus is pushed to the posterior part of

the mouth.

Pharyngeal phase: The pharyngeal phase is reflexive. Once the bolus enters the
anterior faucial pillars, sensory impulses from the glossopharyngeal and the vagus
nerve initiates the pharyngeal swallow. The velar elevation seals the nasopharynx. The
base of the tongue retracts towards the pharyngeal wall and the pharyngeal all contracts
towards the base of the tongue. This creates pressure in the pharynx which helps to
propel the bolus through the pharynx into the esophagus. Elevation and forward
movement of the hyoid bone is initiated, which results in elevation and anterior
movement of larynx. A reflexive closure of the laryngeal inlet occurs in which the true
vocal folds, false vocal folds and aryepiglottic folds adduct. The epiglottis tilts and the
base of the epiglottis makes contacts with the aryepiglottic folds. All the events protect
the airway. The hyolaryngeal elevations pulls open the cricopharyngeal sphincter thus
allowing the passage of the bolus into the esophagus. This phase lasts for a duration of

1 second. The pharyngeal phase has been depicted in the figure below.
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(a) ®) ©

Figure 1.3: (a) Nasopharynx seals, the base of tongue retracts and pharyngeal wall
contracts, (b) Hyvolaryngeal elevation, initiated by the elevation of hyoid, (c) Epiglottis tilts to
contact the aryepiglottic folds, laryngeal inlet closes and the cricopharyngeal sphincter

opens and bolus transits towards oesophaguis.

Oesophageal phase: The oesophageal phase begins when the bolus enters the
oesophagus. The esophageal phase begins when the cricopharyngeal sphincter is
mechanically pulled open and the bolus enters the esophagus. Once the food reaches
the esophagus, everything reaches back to the normal state; the soft palate lowers, the
epiglottis moves back in place and the larynx lowers. A peristaltic wave transports the
bolus through the lower esophageal sphincter into the stomach. It is an initial wave of
relaxation, followed by a wave of contraction that propels the bolus. The true peristalsis
occurs at the level of thoracic esophagus, initiated by the autonomic nervous system.

This phase lasts between 8-20 seconds. As shown in figure 1.4.
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(@) (b)

Figure 1.4: (a) The bolus reaches the oesophagus and the velum lowers, (b) The larynx
lowers and epiglottis moves back to its place and peristaltic wave transports the bolus

through the oesophagus.
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CHAPTER I

ORAL DYSPHAGIA AND ITS IMPACT

From the previous section, it is apparent that swallowing is a complex processes
involving the nervous system and several muscles. The swallowing apparatus begins
with the mouth and includes the lips, the tongue, the oral cavity, the pharynx, the
airway, and the esophagus and its sphincters. If there is any abnormality of one or more
parts of the swallowing apparatus or in the nervous system, that could result in

dysphagia.

Dysphagia refers to difficulty in swallowing of fluids and/or solid food. Any disruption
in the swallowing process during bolus transport from the oral cavity to the stomach is
referred to as dysphagia. Dysphagia occurs due to several reasons, from mechanical
problems of the swallowing mechanism, neurological disorders, gastrointestinal
disorders, or loss of organs due to surgical or traumatic injury. Since the focus of this
manual is oral dysphagia, a few causes that affect the oral phase have been included.
However some of these causes can also lead to pharyngeal dysphagia. Some of the
causes of oral dysphagia are oral infections, scleroderma, facial trauma, congenital-cleft
lip and palate, temporo-mandibular joint disorders, salivary gland pathology, oral
cancers, surgical resection of the oropharynx, complication of head or neck surgery,
radiation therapy, bad teeth, xerostomia, stroke or some neurological disease like
Parkinson's disease, multiple sclerosis or Amyotrophic Lateral Sclerosis, poliomyelitis,
Alzheimer’s disease, immune diseases such as Diabetes mellitus, myasthenia gravis,
metabolic myopathies such as thyroid myopathy and Kearns-Sayre syndrome,

Muscular dystrophy, etc.

Some of the complications of dysphagia include the aspiration, dehydration, (decreased
water content in the body), malnutrition (decreased nutrients in the body), and airway
obstruction. If aspiration, a condition in which foods, liquids or oropharyngeal
secretions pass into the airway below the level of the vocal folds, occurs frequently, it

leads to lung infections or aspiration pneumonia. Aspiration pneumonia is a common
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cause of death in hospitalized patients. The inability to swallow may lead to a decline

in general health and psychological well-being.

Dysphagia, even when subtle, leads to functional limitation and limits activities and
participation, thereby affecting patient’s quality of life. It may restrict their diets to
pureed food and reduce the quantity of intake due to difficulty in chewing. Eating may
be more effortful with increased duration for meal intake. Eating small meals and
avoidance of certain foods may fail to meet the daily nutritional requirements. Patients
may also report that food goes all over the mouth and they may bite their tongue and
cheek. Some compensatory behaviours may be seen during eating and drinking such as
cranio-cervical flexion followed by slow extension of the neck to control the transfer
of the bolus at the junction of the mouth and pharynx, use of fingers to push the bolus
toward the oropharynx, use of fingers to place the bolus on the molar teeth when
muscles of the tongue are weakened and exhibit vertical as opposed to rotary chewing.
Some patients will prefer to drink liquids through a straw, using suckle feeding
behaviour of infancy to overcome impairments associated with oral dysphagia. Others
do not know what to do with the food placed in front of them, or even with food placed
in their mouth, they exhibit improper bolus sizing, inappropriate speaking and/or
breathing during feeding, which can be due to cognitive dysfunction. Due to these and
several other issues, they may be reluctant to attend social events or functions where

food is served, may avoid eating in a group or to a restaurant.

If there is disruption, specifically in the oral phase, it is referred to as oral phase
dysphagia. This section will focus on oral dysphagia and its impact. “Operationally
defined, oral phase dysphagia includes a single impairment or any combination of the
following: poor bolus formation and manipulation, reduced containment in the oral
cavity (anteriorly, laterally, or posteriorly), impaired mastication, and weakened or
absent lingual propulsion of the bolus” (Stierwalt & Youmans, 2007). The signs of oral
dysphagia and the underlying cause have been depicted in Table 2.1. Accurate

identification of specific dysphagia symptoms is critical to effective intervention.



Table 2.1:

Signs of oral dysphagia and the possible deficit
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SI. No. Phase Sign Possible deficit
1. Oral Failure to place an appropriate | Cognitive dysfunction or
preparatory size bolus in the mouth (Bolus | motor deficits (Upper limb
placement difficulty) weakness)
2. Impaired/inefficient opening of | Locked jaw/jaw
the mouth to receive the bolus | clenching/increased tone in
(Bolus reception difficulty) the jaw
3. Impaired/inefficient biting Poor dentition/
underdeveloped  maxilla/
(Bolus intake difficulties)
dental misalignment/
Inadequate jaw strength
4. Impaired ability to suck though | Inadequate lip mobility and
straw/ clear spoon (Bolus intake | strength
difficulties)
5. Failure to push food from front | due to weakness/absent

of mouth to between molars

(Bolus lateralization difficulty)

tongue

Inattention  to  eating

(cognitive dysfunction)
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Impaired/Inefficient/Laboured
mastication (Bolus

manipulation difficulty)

Inappropriate jaw

movement and strength/

Under developed
maxilla/dental
misalignment or lack of

dentition.

Anterior spillage of food or
saliva before, during or after
swallow (Oral spill at lips-

Bolus containment difficulty)

Poor lip seal or tongue
thrust/protrusions,

decreased tongue control

Impaired perception of the
sensory aspects of food such as
taste, temperature, texture,
volume etc. (Bolus formation

difficulty)

Reduced oral sensation due
to impairment of sensory
branch of cranial nerves
supplying the structures in

the oral cavity

Food selectivity /Rejection/

refusal of food

Oral hypersensitivity

10.

Oral propulsive

phase

Premature spillage over base of
tongue prior to initiation of
swallow (Bolus containment

difficulty)

Reduced oral sensation and
inappropriate tongue

movement and strength
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11.

Pooling or residue in the
anterior sulcus (buccal
pocketing-Bolus formation

difficulty)

Poor tone in the lip muscles
or due to reduced oral
sensation or due to reduced
tongue movement and

strength or xerostomia

12.

Pooling or residue in the lateral
sulcus (buccal pocketing-Bolus

formation difficulty)

Poor tone in the cheek
muscles or due to reduced
oral sensation or due to
reduced tongue movement

and strength, or xerostomia

13.

Residue on the tongue and hard
palate (Bolus formation

difficulty)

Xerostomia

14.

Piecemeal deglutition (multiple
swallows per bolus)- Bolus

propulsion difficulty

Reduced sensation on the
tongue,, due to tongue

pumping as in PD

It is essential to assess the extent of impairment, and its impact on functional limitation

and participation. There are several tools to assess the swallowing impairment. The

table below depicts some of the standardised tools that would be useful in assessing the

extent of impairment in the oral and pharyngeal phase of swallow.
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Specific tools that are useful in the assessment of dysphagia.

Tool Authors Population Remarks
Manipal Radish ~ Kumar | Adults with | Assess both sensory and motor
manual  for | and Jayashree | dysphagia skills in oropharyngeal phase of
swallowing Bhat in 2012. irrespective of | swallowing.
assessment etiology.
Mann Mann in 2002 Initially developed | 24 items that assess both oral and
Assessment for stroke and later | pharyngeal phase of swallow.
of modified into
Swallowing several  versions
Ability catering the cause

in question.

Schedule for | Reilly, Skuse, | For children below | Assess the oral motor skills and
Oral Motor | Stevenson, and | the age of 2 years | narrows the probable causes for
Assessment | Mathisen in 1995. feeding difficulties.
(SOMA)
Nair Hospital | Babani and | For adults with | Grades the swallowing ability on
Swallowing | Hattiangadi oropharyngeal a 7-point ordinal scale for
Assessment dysphagia. parameters concerning both the
Scale oral and pharyngeal phase of

(NHSAS)

swallow.
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The functional limitation, participation and quality of life measures are other crucial aspects in
the evaluation of dysphagia. Some of the most sought after tools includes Eating Assessment
Tool (EAT-10) by Belafsky et al. (2008), Swallowing Quality of life (SWAL-Qol) given by
McHorney et al. (2002), Dysphagia Handicap Index (DHI) developed by Silbergleit et al., in
2012, translated in Kannada by Rahul Krishnamurthy and Radish Kumar Balasubramanium in
2020.
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CHAPTER 11

STRATEGIES TO REDUCE ORAL DYSPHAGIA

The main goal of any rehabilitation would ultimately be to bring out the best quality of
life for the patient. The primary objectives of swallow rehabilitation is to increase
swallow safety and efficiency, thereby improve activity of eating and drinking and
promote participation in all social scenarios. Swallowing exercises aim to achieve
permanent functional improvement in swallowing through alterations of physiological
impairment. The major treatment modalities for swallowing disorders include
compensatory swallowing therapy and rehabilitative swallowing therapy.
Compensatory swallowing therapy refers to strategies that aim to ensure safe swallows
without directly improving the physiology of swallowing. They are used as an
immediate temporary measure to ensure swallow safety and are not associated with
long term changes. However, the rehabilitative swallowing therapy refers to the
exercises and techniques that aim to achieve long term improvement in the
neuromuscular control of swallowing. They are preferred because of presumed long
term nature of the changes produced. These exercises follow the principles of
neuromuscular rehabilitation, which are use it or lose it, use it and improve it, specificity
(Langmore & Pisegna, 2015). The frequency and number of repetitions needed to
induce changes are also important principles in neuromuscular rehabilitation. This
indicates that the exercises need to be carried out as many times as possible and the

target exercises should be specific and should always involve swallowing.

This manual focuses on the rehabilitative swallowing therapy, particularly to improve
the oral dysphagia. It is also in line with the principles of neuromuscular rehabilitation.
As pointed out in the previous sections, oral dysphagia could include bolus intake,
placement, manipulation, formation or propulsion difficulties, hence this section
describes exercises that can be carried out to reduce these difficulties. It has been further
subdivided based on the type of difficulty, ways to recognise and the activities to reduce
these difficulties. The exercises under each subsection are subdivided into two main

parts, i.e. exercises that target the underlying impairment and exercises that improve
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the activity of eating and drinking. The exercises in the first subsection are focussed
towards improving target muscle and movements important for executing the oral
preparatory and propulsive phase. The exercises progress in the order of tone
management, range of motion exercises, and strengthening exercises. The tone

management section describes activities to alter the tone such as:

Massage: Massage consists of stroking, kneading, and rubbing muscles in preparation for
active exercise so that functional performance is enhanced (Engel, 1998). It facilitates
relaxation of the musculature. It improves local blood flow, pain relief, and muscle
suppleness.

Tapping: Otherwise called as ‘tapotement’ stimulates the muscle spindles and thereby
increasing the tone of the muscle. It is done by striking the belly of the intended muscle
with the fingertips during active muscle contraction.

Stretching: Stretching is the movement of a muscle or muscle group outside of its typical
operating range. Stretching exercises are employed to either increase or decrease muscle
tone. There can be two types; slow and quick stretch. The slow stretch inhibits stretch reflex
and thereby reducing the tone. The quick stretch stimulates the muscle spindles eliciting a
stretch reflex and increasing the tone.

Temperature stimulation: The stimulation to an articulator can be carried out using cold
or hot stimuli. The rationale varies for both. The hot stimulation results in vasodilation,
increasing blood supply and oxygen to the area of interest. This type can be very useful for
individuals who require relaxation to the musculature and also for maintenance of tone.
The cold stimulation is reflexive and results in vasoconstriction. This is mainly used to
initiate movement to a muscle that has been damaged or affected, resulting in reduced tone.
Cold stimulus helps to reduce spasticity in muscles because it decreases nerve conduction
speeds (Clark, 2003). Quick icing of a muscle can facilitate muscle activity, and it may also
reduce muscle spasm. It also results in increased oral awareness ultimately resulting in
contraction of the muscle. It is recommended to do cold stimulation for a lesser duration
than hot stimulation. A maximum of 15 minutes is usually recommended for cold
stimulation.

Range of motion exercises- Here a muscle or muscle group is moved through its complete

range of expected movement, not beyond the range. These again could be active or passive.
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Passive exercise is the movement of a muscle or muscle group with the assistance of a
clinician. Active exercises would involve independent movement of the muscle without
assistance of the clinician.

Strengthening exercises: Strength is the capacity of a muscle to produce adequate tension
for both posture and movement (Smidt & Rogers, 1982) and employed in cases of muscle

weakness. The muscles are overloaded beyond their normal operating levels.

The second subsection involves activities carried out by presenting food or liquid to the
patient and asking them to eat and drink while following specified instructions.
However, swallowing treatment is not “one-size-fits-all” therapy. Recognizing patient’
individual pathophysiology allows for effective clinical decision-making in terms of
what type of physiology-based exercise (intervention) is the most suitable. It should
also be noted that eating and drinking is governed by cognition and impaired cognition
can lead to certain difficulties in the oral phase. However, the methods to improve
cognition are beyond the scope of this manual. When planning treatment, speech-

language pathologists must consider multiple factors listed below:

Underlying cause of dysphagia: If the dysphagia is associated with a neurodegenerative
conditions such as myasthenia gravis or motor neuron disease, active muscle exercises
like range of motion exercises may be inappropriate because it creates fatigue. Knowledge
of the speed and potential for recovery of swallowing disorder should be a primary factor
in decided whether to initiate therapy. Only compensatory strategies may be needed to
allow oral intake in such cases as the patient’s swallow recovers.

General health status: It is ideal that therapy is initiated once the patient is medically
stable.

Cognitive status: These exercises can be done only if the patient has adequate cognitive
skills to follow instructions.

Patient motivation and interest: To be successful in therapy the patient should be
motivated to regain their normal swallowing functions. If they are motivated to return to
oral intake, they may progress faster during therapy. They should be willing to practice

independently or with caregiver support
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o Availability of caregiver support: Reliable caregiver support is important in order to
practice the exercise regularly and in case of patients with mild memory impairment, the

role of caregiver is very critical.

The below are a few general instructions to the speech-language pathologists who use

this manual for their patients.

e Seating: It is crucial to make the patient sit in an upright position for the exercises, with a
relatively straight vertebral column and head facing straight, so that the exercises are
efficient and comfortable for the patient. Patient should be seated with their hips low down
and their back in contact with the chair in order to avoid compression of abdomen and
chest. Both the feet should be resting on the floor and the arms should be allowed to rest
on the sides of chair/wheelchair. The posture should indicate a 90° angle while doing so. It
should be noted that patient’s line of sight is parallel to the floor. For patients with

hemiplegia the clinician can provide support with the pillow to maintain correct posture.

Patient’s line of sight
parallel to the floor

Seating with hips
low and back  —
towards the chair

Both feet resting
Y a *-— on the floor

Figure 3.1: Ideal seating posture
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Figure 3.2: Posture that will lead to compression of abdomen and chest. Taken fiom
‘Rehabilitation Manual for Dysphagia’ by Akai.

Reduce tension in the upper body: The upper part of the body should be relaxed and
muscle tension should be minimum. In case the tension is high, get the patients to perform
up-and-down movement of the shoulders or passive anterior-posterior flexion and bilateral
flexion to relax muscle tension in the shoulders and neck. However, such passive
movements may be dangerous if cervical vertebral lesions are present. Deep breathing
exercises also help relax the upper body.

Stretch in the oral structures: It should be noted that feeling a tension or a stretch is
required as it indicates that the muscles are contracting during the exercises. Stop the
exercises in case of any pain felt by the patient.

Follow the exercise hierarchy: If there is associated pharyngeal dysphagia in the patient,
while doing exercises that involve food, it is important to ensure that the patient is able to
control the food in the mouth without swallowing it, which would increase aspiration risk.
In such cases it is important to ensure that the patient achieves good performance of the
desired structures by using the relevant exercises without the food or liquid before
progressing to introduce it.

Hierarchical introduction of bolus: It is also important to introduce food or liquid in small
amounts during the initial stages of training and then gradually progress to increased
quantity. Similarly, it is important to vary the other attributes of the bolus from more easy
to difficult, for e.g. to introduce foods that are easy to chew, less sticky and more cohesive

in the early stages and later progress to foods that are hard and less cohesive. If the flow
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speed of the bolus is too fast, the bolus may enter the pharynx before the swallowing reflex
is triggered and can result in aspiration.

Repetitions: Repetition is a critical component in achieving progress. The number of
repetitions recommended below indicates the generally used numbers, however it is up to
the clinician’s discretion to decide on increasing or decreasing the number of trials based
on the baseline of the patient. Always remember that a large humber of repetitions are
required for motor learning to be successful. The greater the number of repetitions, faster
will be the motor learning leading to positive changes in the nervous system, which will
reflect as faster progress in the patient.

Feedback: It is important to provide feedback to the patient during the exercises, so that
they stay motivated. Delayed feedback after every three trials facilitates self-evaluation of
the response and promotes greater retention. This type of feedback is more effective than
immediate feedback provided after every trial. Knowledge of results and performance can
be provided to the patient which will also facilitate faster progress.

Difficulty level: Difficulty levels of the exercise should be appropriate for the patient's
level. For example, the passive exercises are first line of choice for individuals with evident
weakness when jaw closure itself is not possible. Later the clinician can focus on active
exercise.

Aids: Use of devices such as a mirror or a metronome as a feedback mechanism for coarse
movements is required during the exercises without food bolus. For the exercises with the
food bolus, a mirror will suffice. A metronome is used to improve the rhythmic movements
and speed of the articulators during the exercises without food

Tailor-made program: Tailor the exercise program to meet the needs of the person with
dysphagia. Select the exercises depending on which activity is affected and also depending
on whether tone, range, strength, sensory aspects etc. of the structures of interest are
affected or not. For this it is essential to conduct a detailed swallow examination which
would include assessment of oro-sensorimotor aspects, cranial nerve exam from among
others.

Supervision of a meal: Once food can be ingested, sit with the patient during one meal
every day to watch how the patient eats, and offer advice and instruction. Also, care must

be taken regarding the position of the patient at the table.
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SECTION |

DIFFICULTIES IN BOLUS PLACEMENT

Bolus placement difficulties occur when there is difficulty in opening the mouth to
place the food for further processing. This could occur due to reduced lip and jaw
mobility and strength.

Recognising bolus placement difficulties:

Difficulty in inserting solid food into the mouth
Difficulty in biting, for e.g. an apple
Difficulty in swallowing certain foods
Able to take only liquid/pureed feeds due to the difficulty in opening the mouth
Inserting very restricted amount of food during each bolus intake
Pain while opening the mouth and chewing
Clenching of jaw
Unable to speak clearly
Discomfort performing activities that involve opening the mouth wide e.g. brushing
Discomfort when yawning
Poor oral hygiene due to not being able to clean the mouth (bad breath, cavities, and
infections)
Possible reasons for bolus placement difficulties
Tightness in the lower jaw consequent to surgery, injury or chemo/radiation therapy
Tightness or hypertonia in the lip
Stiffness in the mandible due to neurological conditions
Locking of the TMJ(Temporo Mandibular Joint) movement
Increased stress or anxiety

Excessive chewing (for e.g., constant chewing of a chewing gum).
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| EXERCISES/ACTIVITIES TARGETING UNDERLYING IMPAIRMENT

This subsection includes exercises to normalize the tone of the mandible and lips and

enhance their mobility, which will facilitate bolus placement.

A) Tone management: The activities mentioned below needs to be done if the tone in

the jaw muscles is high.

1) Massage: Massage is one of the ways to decrease the tone. It can increase the blood flow
to the area, enhancing function.

Jaw massage

Materials: A pair of gloves

e Ask the patient to relax, sit upright with mouth closed.

e Place the index finger and middle finger on the cheekbone of the patient.

e Run down the fingers over the masseter muscle (Figure: 3.3), which ends at the bottom
of the jaw.

e As you move your fingers, find areas that feel tender or tight. Massage these areas with
your fingers in a circular motion slowly for thirty seconds.

e The fingers should be placed firmly and deep pressure should be applied.

e Provide head support while carrying out this exercise.

e Perform the massage thrice every day.

e Carry out the same regime for the temporalis muscle. The direction of movement is also

from top to bottom. As shown in Figure 3.4.

Note: Massaging is done in one direction only, doing the same in reverse direction
would neutralise its effect on the muscle. Carryout the exercise in either clockwise or

anticlockwise direction and not in both the directions.
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Figure 3.3: (a) Massaging from the origin to insertion of the masseter muscle (b) Cranium
showing the exact orientation of the masseter muscle, the yellow arrow shows the direction of

massage. Taken fiom “Netter’s Atlas of anatomy jfor speech, swallowing and hearing”

Temporalis

(2)

(b)

Figure 3.4: (a) Massaging from the origin to insertion of the temporalis muscle (b) Cranium
showing the exact orientation of the temporalis muscle, the yellow arrow shows the direction

of massage. Taken from “Netter’s Atlas of anatomy jfor speech, swallowing and hearing”
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Massaging masseter intra-orally
Materials: A pair of gloves

Ask patients to open their mouth and place your thumb finger on the inside of the cheek
and your index on the outside of the cheek.

Now ask them to clench their teeth, make sure your finger lies between the teeth and
the cheek.

During clenching, feel for the masseter that tenses. Once you locate the muscle, hold
between your index and thumb fingers.

Stretch the muscle slowly from superior-anterior to posterior-inferior direction (i.e.,
origin to insertion), as shown in the figure (Figure 3.5) below.

Carryout this for 15 times.

This can be done thrice a day.

Note: Use your right hand for the right cheek and left hand for the left cheek, in order

to get the placement as shown in figure 3.5.

Figure 3.5: Intraoral stimulation of the masseter, with thumb between the inner cheek and

teeth and index on the outer cheek, arrow shows the direction of movement.

Lip Massage: Tightness or hypertonia in the lip can also affect bolus placement.

Materials required: Toothbrush, A pair of gloves.
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e Ask the patient to relax, sit upright with mouth closed.
e Begin with the circular motion of massage using fingers initially, on the upper lip of the
patient. The fingers should be placed firmly and deep pressure should be applied.
e As you move your fingers, find areas that feel tender or tight. Massage these areas with
your fingers in a circular motion slowly for thirty seconds.
e Begin from the midline of the upper lip, moving towards the side of the lips.
e Provide head support while carrying out this exercise.
e Perform the massage thrice every day.
e Once the patient is comfortable with fingers then, progress to using the toothbrush with
soft bristles. (Figure 3.6 (a)).
e This same regime is carried for the lower lip. The muscular orientation for the upper lip

is shown in figure 3.6 (b).

Note: Itis essential to maintain a circular motion throughout the progression of movement.
Use toothbrushes that have soft bristles as the goal here is to provide appropriate sensory

stimulation. Rougher bristles will be painful for patients.

(b)
Figure 3.6: (a) The direction of massage for upper lips, fiom the midline towards the

corners, (b) Direction of massage of lower lips.
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ii) Sensory stimulation:

Jaw stimulation
Materials required: Hot bags or hot water-dampened cloth.
e Ask the patient to relax, sit upright with mouth closed.
e Provide sensory stimulation using hot bags or hot water-dampened cloth.
e Massage the temporalis and masseter muscle for a duration of ten to fifteen minutes
each.
e The direction of movement should begin from the origin of the muscle and go along
until the insertion, as shown in the figure below (Figure 3.7).

e Carry out this several times a day.

Note: The heat should not be scolding hot. It should be hot enough such that the patient is
comfortable yet feels the heat. Hot stimulation is mainly provided for patient who have pain
in locked jaw or TMJ pain, to relieve pain and relax the muscles. It helps reducing tone in

this manner.

@ (b)

Figure 3.7: Origin to insertion of (a) Temporalis muscle, (b) Masseter muscle for the

direction of sensory stimulation

Lip stimulation

Materials required: ice cube wrapped around cloth or cold water and clean cotton cloth,

a pair of gloves.
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e Ask the patient to relax, sit upright with mouth closed.

e The cold stimulation should be given to the orbicularis oris muscle.

e This should be given from the origin of the muscle moving towards the insertion.

e The origin of the orbicularis oris is in the midline of the maxilla and mandible and
inserts to the skin and muscle around the mouth.

e The direction of movement for the stimulation is as indicated below. It begins from
midline of lip and moves towards the sides. As shown in figures above. (Figure 3.6)

e Carryout this stimulation for 15 minutes.

e Carry out this several times a day.

iii) Slow Stretching: These exercises help in the movement of a muscle or muscle

group outside of its typical operating range. If the stretches are done slowly, it will help
reduce the tone.

Jaw stretch
Materials required: A pair of gloves.

e Ask the patient to relax, sit upright with mouth closed.

e Carry out slow stretching using a gloved finger.

e Use the thumb and the index finger on the masseter, & temporalis and apply firm
directed pressure on the muscles slowly one at a time.

e The fingers begin from the midpoint of the muscle orientation and move towards the
end of the muscle, as shown in the Figure 3.8.

e Provide head support while carrying out this exercise.

Note: The speed of providing stretches is important. Slow stretches can reduce the tone,
while quick or sudden stretches increase the tone.



-32-

(a)

Temporalis
Muscle

Muscle

@) (c)
Figure: 3.8: (a) Demonstration of masseter muscle slow stretching, the arrows indicate the
direction of movement, as seen in (b) for masseter muscle and (c) for temporalis muscle.

Taken from “Netter’s Atlas of anatomy for speech, swallowing and hearing”

iv) Other exercises to reduce tone in the neck and upper body: The reduction of tone in the
neck and upper body, eases tension at the level of hyoid bone and improves jaw mobility. In
addition, muscles involved in hyoid elevation such as geniohyoid, stylohyoid helps in
shortening and elongating the floor of the mouth respectively. Relaxation of these muscles
enables a smoother mastication. The mylohyoid also a hyoid elevator depresses the mandible

and elevates the oral cavity.
Bending head

e Ask patient to relax, sit upright with mouth closed.
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Get them to bend the head forward and hold it in the same position for thirty seconds,
(Figure3.9) after which it needs to be brought back to the midline position.

Provide physical support in moving the head and maintaining its position, if they are
unable to do it independently. Later the support can be withdrawn.

Get them to do this five times.

This can be done twice or thrice in a day.

Relaxation after every trial is recommended.

The same regime can be followed for bending the head backwards.

Figure 3.9: Bending head forward

Turning head

Ask patient to relax, sit upright with mouth closed.

Get them to turn the head towards the left side and hold onto the same position for thirty
seconds (Figure 3.10), after which it needs to be brought back to the midline position.
Provide physical support in moving the head and maintaining its position, if they are
unable to do it independently. Later the support can be withdrawn.

Get them to do this five times.

This can be done twice or thrice in a day.

Relaxation after every trial is recommended.

The same regime can be followed for turning head towards the right side.
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Figure 3.10: Turning head to lateral sides
Tilting head

Ask patient to relax, sit upright with mouth closed.

Get them to carry out head tilting by bringing the left ear towards the left shoulder
initially and hold onto the same for thirty seconds (Figure 3.11), after which it needs to
be brought back to the midline position.

Provide physical support in moving the head and maintaining its position, if they are
unable to do it independently. Later the support can be withdrawn.

Get them to do this five times.

This can be done twice or thrice in a day.

Relaxation after every trial is recommended.

The same regime can be followed for tilting head towards the right side by bringing the

right ear towards the right shoulder.
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Figure 3.11: Tilting head laterally, the arrows indicate the direction of movement

Rotating head

Ask patient to relax, sit upright with mouth closed.

Get them to rotate the head in the clockwise direction slowly five times and then bring
the head back to the midline position.

Provide physical support in rotating the head and maintaining its position, if they are
unable to do it independently. Later the support can be withdrawn.

Get them to do this five times.

This can be done twice or thrice in a day.

The same regime can be followed for head rotation in the anticlockwise direction.

Relaxation after every trial is recommended.

Chin tuck

Ask patient to relax, sit upright with mouth closed.

Instruct patient to tuck the chin and hold onto the same position for thirty seconds,
(Figure 3.12) after which it needs to be brought back to the midline position.

Provide physical support in tucking the chin and maintaining its position, if they are
unable to do it independently. Later the support can be withdrawn.

Get them to do this five times.

This can be done twice or thrice in a day.
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e Relaxation after every trial is recommended.

(a) (b)

Figure 3.12: (a) Chin at neutral posture, (b) Position during Chin tuck, arrow indicates the

direction of chin movement.

Chin tuck with shoulder blade pinch

e Ask patient to relax, sit upright with mouth closed.

e Get them to tuck their chin as described in the chin tuck exercise above.

e Then ask them to pinch their shoulder blades together as tightly as possible and hold
this position for 30 seconds. (Figure 3.13).

e Provide physical support in tucking the chin and bending shoulder backwards, if they
are unable to do it independently. Later the support can be withdrawn.

e Get them to do this five times.

e This can be done twice or thrice in a day.

e Relaxation after every trial is recommended.
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(b)

Figure 3.13: (a) Shoulder at neutral position, (b) Pinching the shoulders, the arrows indicate

the direction of movement

B) Range of motion exercises

The below mentioned exercises need to be done in an active or passive manner. These
exercises will improve the movement of muscle and also helps in altering the tone.

These can be performed during non-speech tasks and speech tasks as described below.

i) Non-speech tasks

Assisted upper and lower jaw opening
Materials required: A pair of gloves.

Ask patient to relax and sit upright.

Place the thumb under top teeth at the midpoint of the mouth of the patient.

Then place the other hand's index finger on the lower teeth at the centre of the mouth.
Now, pull the thumb and index finger in opposite direction to keep the jaw from closing.
(Figure: 3.14).

Get the patient to open the mouth as widely as possible. The patient should feel a light

stretch and not pain.
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e There must be no much force used, rather a slow and simple pull.

e Once the patient can feel some stretch, ask them to hold onto the same position for
fifteen seconds and slowly release.

e Repeat the same ten times in a session.

o Relaxation after every trial is recommended.

Note: This is a passive exercise.

Figure 3.14: Passive upper and lower jaw opening assisted by clinician

Assisted lower jaw opening
Materials required: A pair of gloves.

e Ask patient to relax and sit upright.

e Place your fingers on the front four bottom teeth of the patient. (Figure 3.15 (a)).

e Now, pull the mandible down until the patient can feel a light stretch to the jaw and not
pain.

e There must be no much force used, rather a slow and simple pull.

e Once the patient can feel some stretch, ask them to hold onto the same position for
thirty seconds and slowly release.

e Repeat the same ten times in a session.
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e Relaxation after every trial is recommended.

Note: This is a passive exercise. This exercise can also be performed by placing the thumb
on the bottom teeth, with the rest the other fingers outside the mouth and pulling the jaw
down with the thumb as shown in the figure [Figure 3.15 (b)].

Figure 3.15: Assisted lower jaw opening using (a) Four gingers, (b) Thumb alone.

Assisted jaw movement
Materials required: A pair of gloves.

e Place your four fingers of each hand just in front of the patient’s ear, with the thumb
under the jaw, in a way to support it. (Figure 3.16).

e Now, ask the patient to alternatively open and close the mouth slowly.

e The fingers should ensure a smooth jaw opening, devoid of any swaying to lateral sides.

e This sequence of movements done for ten repetitions to complete one set.

e Atotal of five to 6 sets can be completed in a session.

Note: This is a passive stretching exercise.
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Figure 3.16: Placement to support the jaw
Assisted graded jaw opening
Materials required: A pair of gloves.

Ask patient to relax and sit upright.

Help the patient with jaw opening by placing the thumb under the lower lip and gently
but firmly pulling the jaw down to a minimum extent. Figure 3.17(a).

Ask them to hold onto the same position for thirty seconds and slowly release.

Repeat the same ten times in a session.

Then using the same finger, pull down the jaw to a little greater extent compared to the
earlier attempt. Repeat the same steps as mentioned earlier.

Carry out the jaw opening in a step-by-step manner until three fingers can enter the
mouth figure 3.17(b).
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(@ (b)
Figure 3.17: (a) Jaw opening assisted by thumb, (b) Three finger test for jaw opening,
Taken from “Understanding Trismus” by Jill Meyer (2013).

Independent mouth opening

Ask patient to relax and sit upright.

Ask patient to open the mouth as wide as possible by imagining that they are going to
bite a big apple. Instruct them to open it till they feel that the muscles of the jaw are
actually being stretched.

Get them to hold onto the same position for thirty seconds, after which it can be brought
back to the midline position.

In case the patient is not able to open it independently, he/she can be asked to press the
tip of the tongue against the roof of the mouth (behind top front teeth) with gentle
pressure and try to do the same.

Get them to do this five times.

Relaxation after every trial is recommended.

Later ask the patient to open and close the jaw alternatively slowly.

They should be able to feel a stretch while doing the same.

Ask them to do the same for ten repetitions to complete a set.

It is recommended to carry out each set five times a day with periods of rest in between.

However, it may be noted that the greater the number of practice trials, the better.

Note: This is an active stretching exercise where the patient performs jaw opening

independently.
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Arm supported jaw opening

Ask patient to relax and sit upright in front of a table.

Now ask them to rest both their hands on the table and cup their hands together.

Get them to place their chin on the cupped hands such that their palm is over the face
and the fingers are over their temples. (Figure 3.18).

Next, ask them to gradually open and close the jaw while maintaining this posture. This
will create a graded and stabilised jaw opening and closing.

This exercise can be carried out for 15 times.

Note: This is a passive stretching exercise as it is assisted by the arm. It can also be
considered as a strengthening exercise when the patient is asked to put their entire

weight on the arm.

(@) (b)
Figure 3.18: (a) Cupping hands together, elbows resting on the table, (b) Initiating a
Jjaw opening with cupped hands.

Independent Jaw lateralization with closed mouth position

Ask patient to relax, sit upright and to maintain a closed mouth.

Instruct the patient to move the mandible towards the right as much as possible. They
should be able to feel a stretch of the mandible while doing the same.(Figure 3.19)
Provide physical support in moving the mandible, if they are unable to do it
independently. Later the support can be withdrawn.
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e Then, ask them to hold onto the same position for thirty seconds.
e Get them to do this five times.

e This can be done thrice in a day.

e Relaxation after every trial is recommended.

e Follow a similar regime for the mandible movement to the left.

Note: This is an active stretching exercise where the patient performs jaw lateralization
independently.

(a) (b)
Figure 3.19: (a) Jaw at neutral position with mouth closed, (b) Jaw lateralisation with mouth
closed.

Independent Jaw lateralization with open mouth position

e Ask patient to relax and sit upright.

e Instruct the patient to open the mouth as wide as possible.

e Ask them to slide their jaw to the right and hold the same for thirty seconds. They
should be able to feel a stretch of the mandible while doing the same. (Figure 3.20)

e Provide physical support in moving the mandible, if they are unable to do it
independently. Later the support can be withdrawn.

e Get them to do this five times in a session.

e This can be done thrice in a day.

e Relaxation after every trial is recommended.
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e Follow a similar regime for the mandible movement to the left.

e Later ask the patient to move the jaw alternatively towards the left and right side slowly.
e They should be able to feel a stretch while doing the same.

e Ask them to do the same for ten repetitions to complete a set.

e Itisrecommended to carry out each set five times a day with periods of rest in between.

However, it may be noted that the greater the number of practice trials, the better.

Note: This is an active stretching exercise where the patient performs jaw lateralization

independently.

(a) (b)
Figure 3.20: (a) Jaw at neutral position with mouth open (b) Jaw lateralisation with mouth

open.
Independent Jaw retraction and protrusion

e Ask patient to relax and sit upright.

e Ask patient to move the mandible forward as much as possible, placing the lower teeth
in front of the upper teeth.They should be able to feel a stretch of the mandible while
doing the same. (Figure 3.21)

e Provide physical support in moving the mandible, if they are unable to do it
independently. Later the support can be withdrawn.

e Then, ask them to hold onto the same position for thirty seconds.

e Get them to do this five times.
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This can be done thrice in a day.

Relaxation after every trial is recommended.

Follow a similar regime for the backward mandible movement.

Later ask the patient to move the jaw alternatively back and forth slowly.

They should be able to feel a stretch while doing the same.

Ask them to do the same for ten repetitions to complete a set.

It is recommended to carry out each set five times a day with periods of rest in between.

However, it may be noted that the greater the number of practice trials, the better.

Note: This is an active stretching exercise where the patient performs jaw forward and
backward movement independently.

(a) (b) (©

Figure 3.21: (a) Jaw in neutral position, (b) Jaw protrusion, (c) Jaw retraction.

Independent Lower jaw opening with tongue elevation

Ask patient to relax and sit upright.

Ask the patient to lift their tongue upward towards the roof of the mouth.

Now slowly instruct them to pull their mandible down while ensuring that the tongue
still contacts the roof and stays behind the front teeth. (Figure 3.22)

Ensure that they feel a stretch of the masseter and the temporalis during the same. You
can touch these muscles and ensure that.
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e Then, ask them to hold onto the same position for thirty seconds.
e Get them to do this five times.
e This can be done thrice in a day.

e Relaxation after every trial is recommended.

Note: This is an active stretching exercise.

(a) ®)
Figure 3.22: (a) Mandible opening along with tongue elevation in closed mouth posture, (b)

Mandible opening along with tongue elevation in open mouth posture.

Yawn and stretch

e Instruct patient to relax and sit upright.

e Ask the patient to produce a yawn focusing on stretching the mandible muscles.

e Then, ask them to extend their yawn and hold onto the same position for thirty seconds.
(Figure 3.23).

e Get them to do this five times.

e This can be done thrice in a day.

e Relaxation after every trial is recommended.

e Other activities such as mimicking a surprised face and saying /ah/ can also be carried

out.
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Note: This is an active stretching exercise where the patient performs jaw opening

independently.

Figure 3.23: Yawning and stretching

Independent circular jaw movement

Instruct patient to relax, sit upright with mouth partially open.

Ask the patient to make perform an exaggerated chewing movement which is marked
by a rotatory movement of the jaw (circular motions) as fast as possible.

They should perform this movement first in the clockwise direction and then in the
anticlockwise order.

Ask them to do the same for ten repetitions in both directions to complete a set.
Relaxing between the clockwise and anticlockwise trial is required.

It is recommended to carry out each set five times a day with periods of rest in between.
However, it may be noted that the greater the number of practice trials, the better.

The same regime can be performed with the lip closed.

Note: This is an active stretching exercise where the patient performs circular jaw

movement independently.
Chewing on a chewy tube

Materials required: a pair of gloves, chewy tubes (Table 3.1)
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e Instruct patient to relax, sit upright with mouth partially open.

e Place the chewy tubes at the molars and ask the patient to chew on the same to elicit
mandibular mobility, as shown in the table below. Make sure that the stem of the chewy
tube touches the cutting surface of the molar teeth.

e Use chewy tubes in the increasing order of complexity.

e Perform this for two to three minutes for each type of chewy tube.

e Note: The varying colours of chewy tube serve different purposes, for example the
below shown tubes work towards jaw strengthening. The increasing diameters as
described challenge the mandibular movement in the increasing order of difficulty.
Also chewy tubes that are not hollow, call for increased jaw strength than hollow tubes.

Begin with the hollow tubes and then progress to the non-hollow tubes.

Table 3.1:

Table showing the characteristics of different chewy tubes.

Colour Characteristics | Purpose Picture
Children
Red Large stemmed, | Jaw strengthening
smooth, T-
shaped
Yellow Small stemmed, | Jaw strengthening
smooth, T-

shaped
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Adult

Orange Small stemmed, | Jaw strengthening, more

smooth, T- | appropriate for adults.

shaped (adult

version of yellow

tube).

Both Adults And Children

Green Non hollow, | Increasing chewing and
Super chew | smooth, closed | biting skills. Increased

loop handle to

facilitate  better

grip.

jaw strengthening
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Red Super | Non hollow, | Increasing chewing and
chew textured, closed | biting skills as well as
loop handle. tactile stimulation.

Increased jaw

strengthening

ii) Speech tasks

Production of phonemes

Instruct patient to relax and sit upright.

Instruct the patient to say /a/ and /m/ alternatively ten times.

Ask them to do the same for ten repetitions to complete a set.

It is recommended to carry out each set five times a day with periods of rest in between.

However, it may be noted that the greater the number of practice trials, the better.

Production of CV syllables

Instruct patient to relax and sit upright.
Instruct the patient to say consonants that require movement to the mandible.
They can begin with CV syllables such as /p/, /k/, It/.

The material shown below can be used for practice (Figure 3.24).



Meaaningless words
PA—TA—KA
PA—TA—KE
PA—TA—KO
PA—TE—KA
PA—TE—KE
PA—TE—KO
PA—TO—KA
PA—TO—KE
PA=TO—KO
PE—TA—KA
PE—TA—KE
PE=TA=KO
PE—TE—KA
PE—TE—KE
PE—TE—KO
PE=TO=—KA
PE—TO—KE
PE—TO—KO
PO—TA—KA
PO—TA—KE
PO—TA—KO
PO—TE—KA
PO—TE—KE
PO—TE—KO
PO—TO—KA
PO—TO—KE

Consonant P—T—K

TA—KA—PA
TA—KA—PE
TA—KA—PO
TA—KE—PA
TA=KE=PE
TA—KE—PQ
TA—KO—PA
TA—KO—PE
TA=KO=PO
TE—KA—PA
TE—KA—PE
TE=KA=PO
TE—KE—PA
TE—KE—PE
TE—KE—PO
TE=KO—=PA
TE—KO—PE
TE—KO—PO
TO—KA—PA
TO—KA—PE
TO—KA—PO
TO—KE—PA
TO—KE—PE
TO—KE—PO
TO—KO—PA

TO—KO—PE

KA—PA—TA
KA—PA—TE
KA—PA—TO
KA—PE—TA
KA—=PE-=TE
KA—PE—TO
KA—PO—TA
KA—PO—TE
KA=PO=TO
KE—PA—TA
KE—PA—TE
KE=PA=TO
KE—PE—TA
KE—PE—TE
KE—PE—TO
KE=PO=TA
KE—PO—TE
KE—PO-—TO
KO—PA—TA
KO—PA—TE
KO—PA—TO
KO—PE—TA
KO—PE—TE
KO—PE—TO
KO—PO—TA
KO—PO—TE
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Figure 3.24: Word list using /p/, /t/, /k/ and various combination of vowels, Taken from

“Rehabilitation Manual for Dysphagia” given by Akai.

Il EXERCISES/ACTIVITIES TARGETING THE ACTIVITY OF EATING

AND DRINKING

Jaw opening for cup placement

Materials required: a pair of gloves.

The jaw opening required for cup placement is lesser than for solid bolus.

Ask patient to attempt lowering the jaw.

Opening can be assisted by placing the index and middle finger below the chin and the

thumb on the chin, as shown in the figure. (Figure 3.25)

An alternative position that can be taken up is thumb on the temporo-mandibular joint

(TMJ), the index finger on the jawline and the middle finger below the chin. (Figure

3.26)
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This posture would ensure graded stretch and movement of the muscle to receive the
bolus.

Initiate a gradual opening by using the above placement. Once you have achieved the
desired opening, then hold for 15 seconds.

This opening would vary depending on cup used.

Carry out this for 15 times.

Note: It is important to note the size of the bolus during the activity. The larger the
bolus then more would be the graded jaw opening that is required. In case of children
with hypersensitivity, use a silicon spoon to prevent any harm in case of a bite reflex,

although this is unlikely in case of adults.

Note: A rimmed cup would require a lesser opening and lesser effort for lip seal and

jaw opening. A rimless cup requires more efforts for a lip seal and larger jaw opening.

Thumb placed
over tl.le temporo Middle finger placed
mandibular joint firmly below the chin

control

Index finger
below the lower

lip

!

to enable better jaw

Figure 3.25: Placement of fingers on to initiate graded movement of jaw, this shall be carried
out when the clinician is seated beside the client. Taken from “Disabled Village Children” by
David Werner
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Index finger over the
temporo-mandibular

Middle finger Jotnt
firmly under the
chin for jaw Thumb below

control the lower lip

Figure 3.26: Placement of fingers on to initiate graded movement of jaw, this shall be carried
out when the clinician is front of the client. Taken ffom “Disabled Village Children” by
David Werner

Graded jaw opening for spoon feeding

Ask the patient to open their mouth to receive the bolus from the spoon.

Guide the graded opening using similar placements in the previous exercise.

Here, once the opening is complete, ensure lip seal until the bolus is completely taken
into the mouth.

Monitor for lip seal and also make sure the patient do not bite the spoon, rather they
should allow for food to be removed from the spoon by the lip and the upward and
outward movement of spoon (Figure 3.27)

Placement of the spoon should begin from the less-affected or intact side, and then
progress towards gradually towards the affected side.

Note: Begin using spoons that have a broader bowl area and shallower depth so that it
is easier to remove the bolus then progress to using spoon with broad and deeper bowl.
Use of smaller bowl area should be entertained only when the patient has significant

bolus clearance from the above spoon types.
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Apply firm pressure
on tongue to place
bolus

(@ @®)
Figure 3.27: (a) Demonstration of graded jaw opening for spoon placement, (b) The manner

of placement for spoon. Taken from “Disabled Village Children” by David Werner.

Progression of lip opening
Materials required: Tumbler /cup with liquid, a pair of gloves.

Instruct the patient to hold a glass or cup to the lips.

Get them to practice the timing of opening the lips once the cup is placed on the lower
lip. The opening should be immediate.

Monitor for the lip symmetry and also adequate lip retraction to receive the bolus.
Repeat this until they learn to open their lips immediately to receive the bolus.

Once the opening is achieved, progress to using spoon placement.

Even with liquid bolus, there needs to be a progression followed. Begin with the easiest
form of bolus and then move to thicker consistencies like semi-solid, pudding thick, honey
thick and then liquid.

Lip closure after the bolus placement is also another function to be monitored; observe

for correct symmetry and retraction after the bolus is placed into the mouth.
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Placement of a liquid bolus
Materials required: Cotton ball, gauze piece, thick liquid, a pair of gloves.

Worap a clean cotton ball inside a gauze cloth.

Instruct the patient to open the mouth and get them to place the gauze in the mouth. Later
ask them to close their mouth.

Practice the timing of opening the mouth once the gauze ball is placed. The opening
should be immediate.

Ask them to do the same for ten repetitions to complete a set.

Once the bolus placement is learnt, you can also dip the gauze ball into any thick liquid
which the patient enjoys. They can press the gauze ball against the palate and extract the
liquid and swallow, provided they are not at risk for aspiration. (Figure 3.28)

Later the liquid can be presented with a spoon and the patient can be asked to open the
mouth and receive the liquid.

It is recommended to carry out each set five times a day with periods of rest in between.

(a) (b)
Figure 3.28: (a) Long gauze cloth wrapped around a ball of clean cotton ball (b) Gauze cloth

dipped on juice
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Placement of a solid bolus
Materials required: Soft solid food, a pair of gloves.

Take a small piece of food. This could be some soft food item such as a banana or idli
Follow the same procedure as detailed above. Instruct the patient to open the mouth to
receive the solid bolus.
During this make sure, the patient is able to lower the jaw based on the size of the bolus,
as the opening required to place the solid bolus would be much greater than that required
for spoon or cup.
Then place the bolus on the least-affected or the better side. The bolus is initially placed
on the premolars of the lower teeth.
This would involve lowering of mandible and also ensure a lip seal, after bolus placement.
It is also important to monitor the time taken for this graded jaw opening to take place.
Carryout this regime four times a day.

SECTION I

BOLUS CONTAINMENT OR RETENTION DEFICITS

This occurs when food or liquid escapes the front of the mouth, referred to as anterior
spillage. Adequate labial seal or ability to keep lips closed prevents this leakage.
Appropriate jaw strength is also essential.

Recognizing bolus containment or retention deficits:

Asymmetry of lips

Open mouth with a dropping jaw

Tongue pushing the food out of the mouth

Drooling

Spilling out food when fed especially while feeding through spoon
Greater difficulty in taking liquids

Difficulty in drinking through a straw
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Possible Reasons

Weakness on one side or both side of the lips causing reduced mobility and strength
Weakness in the jaw leading to poor jaw mobility and strength
Reduced sensation of food/liquid in the mouth, on lips or around the mouth

Tongue thrust

| EXERCISES/ACTIVITIES TARGETING UNDERLYING IMPAIRMENT

This subsection includes exercises to enhance lip mobility, which will facilitate bolus

retention or containment.

A) Tone management: The activities mentioned below needs to be done, if the tone

in the lip and jaw muscles is low.

1) Tapping: Tapping is one of the ways to increase the tone.

Tapping jaw muscles

Materials required: a pair of gloves.

Ask the patient to relax and sit in the upright position, with the mouth closed.
Tap on the masseter with fingers in a rhythmic manner with the finger tips.
Tap along the direction of the origin to insertion of the muscle, as shown in pictures
before. (Figure 3.7)
Provide head support while carrying out this exercise.
Perform the tapping ten times to complete a set.
Perform this thrice every day.

Follow the same regime for the temporalis muscle.

ii) Quick stretching: These exercises help in the movement of a muscle or muscle

group outside of its typical operating range. If the stretches are done quickly, it will

help increase the tone.

Jaw stretch
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Materials required: a pair of gloves.

Ask the patient to relax, sit upright with mouth closed.

Carry out quick stretching using a gloved finger.

Use the thumb and the index finger on the masseter, medial pterygoid and temporalis
and apply firm directed pressure in the direction of the origin and insertion of the
muscles slowly one at a time. (Figure 3.7)

Provide head support while carrying out this exercise.

Note: The speed of providing stretches is important. Slow stretches can reduce the tone,

while quick or sudden stretches increase the tone.
Jaw stretching simultaneously with jaw opening
Materials required: a pair of gloves.

Use the palm of your fingers and place them on either side of the patient’s forehead.
Feel for the temporalis muscle and place the palm at the location where temporalis
muscle insertion is present.

Now ask them to gradually lower the mandible.

While the patient are doing the same, move your palm from posterior to anterior
direction towards the origin (Figure 3.29)

The same is done for masseter muscle; here the palm moves inferiorly as jaw opening
takes place.

This can be carried out for 15 times.

Note: This exercise is generally recommended for patient with TMJ pain (temporo-
mandibular joint). This stretch carried out during jaw opening, which allows for easing

the tensed musculature.
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Figure 3.29: Jaw stretching with simultaneous jaw opening, the red arrows indicate the
posterior to anterior strecth of the temporalis while the yellow arrows indicate the

simultaneous jaw opening.

i) Quick stroking

Jaw muscles

Materials required: toothbrush, a pair of gloves.

e Ask the patient to relax, sit upright with mouth closed.

e Begin brushing the masseter muscle and the temporalis.

e Place the toothbrush as shown below and move it in the direction of movement of the
muscles.

e This can be repeated ten times to complete a set.

e Itis recommended to carry out each set five times a day with periods of rest in between.

However, it may be noted that the greater the number of practice trials, the better.

Note: If the patient shows hypersensitivity or any other acceptance issues, begin with
your index finger by making the same firm and quick strokes followed by a release and

then progress to using toothbrush.

Lip muscles:

Materials required: Toothbrush with soft bristles, a pair of gloves.
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e Ask the patient to relax, sit upright with mouth closed.

e Begin brushing the upper lip of the patient with firm and quick strokes, followed by a
sudden release.

e Place the toothbrush at the midline of the lips and stroke towards the corners of the
mouth, as shown in Figure 3.30 for the upper lip. The same regime can be carried out
for the lower lip as well.

e This can be repeated ten times to complete a set.

e Itis recommended to carry out each set five times a day with periods of rest in between.

However, it may be noted that the greater the number of practice trials, the better.

Note: If the patient shows hypersensitivity or any other acceptance issues, begin with

your index finger by making the same firm and quick strokes followed by a release.

Figure 3.30: Quick stroking of upper lip from midline towards the lateral sides

iv) Sensory stimulation:

Jaw stimulation
Materials required: ice cubes, cloth, a pair of gloves.

e Ask the patient to relax, sit upright with mouth closed.

e Provide sensory stimulation using ice cubes wrapped in cloth.
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Massage the temporalis and masseter muscle by rubbing along the direction of muscle
orientation for a duration of ten to fifteen minutes each, as shown in Figure 3.7.

Use a smoothened ice cube and a slow and soft movement across the orientation of the
muscle.

Massage the jaw muscles for 10-15 minutes

Carry out this several times a day.

Note: Make sure to not press and stimulate as this becomes painful for the patient.
Lip stimulation (Sucking an ice popsicle)

Materials required: ice popsicle

Ask the patient to relax, sit upright with mouth closed.

Provide a popsicle of choice and asked the patient to suck on it, which will stimulate the
muscles that are involved in the puckering of the lip.

Ask them to carry this out for ten minutes.

Focus on the stimulation to the lip and ensure that the popsicle is not bitten by the patient.

B) Range of motion exercises

1) Non-speech exercises

Chewy tubes:

Another jaw movement based exercises that works towards the TMJ pain in adults is
the navy blue chewy tube.

Introduce this to the patient on either back side of the lower teeth.

Encourage the patient to chew in a slow, graded and rotatory pattern.

Carryout the activity for 15 seconds.

Recommended to be done before meal times.

The diameter and texture of the tube helps with pain of the Temporo Mandibular joint.
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Note: The chewy tube that can be taken up for the same could be Navy blue tube, which
is a hollow, large-stemmed, T-shaped tube for adults and mainly used for TMJ

stimulation and elimination of teeth grinding.
Lip retraction

Ask the patient to relax, sit upright with mouth closed.

Instruct the patient to retract his lips (hold in the smile position) as much as possible.
(Figure 3.31)

Get them to hold for thirty seconds.

They should be able to feel the stretch in the muscle.

This can be repeated ten times to complete a set.

It is recommended to carry out each set five times a day with periods of rest in between.

However, it may be noted that the greater the number of practice trials, the better.

Note: While smiling, the patient’s upper teeth, lower teeth and gums should not be
visible. There should be no squinting of the eyes while doing the same.

(@) (b)
Figure 3.31: (a)Lip at neutral position, (b) Retraction of lips
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Lip protrusion

Ask the patient to relax, sit upright with mouth closed.

Instruct the patient to make various lip positions such as protrude the lips as if to say /u/.
They should be able to feel a stretch while doing the same.

Provide physical assistance in case they are unable to do it independently

Get them to hold for thirty seconds.

This can be repeated ten times to complete a set.

Later instruct the patient to pucker the lips and then retract as fast as possible.

Ask them to do the same for ten repetitions to complete a set.

It is recommended to carry out each set five times a day with periods of rest in between.

However, it may be noted that the greater the number of practice trials, the better.

Note: If the mandible opens and closes during lip protrusion and retraction, ask them
to bite on a bite block or tongue depressor or even ice cream stick to stop the mandible
from moving. It is important to ensure that the patient hold the tongue at rest.

Lateral lip protrusion

Ask the patient to relax, sit upright with mouth closed.

Instruct the patient to pucker lips as if to say /u/.

Hold for five seconds.

Once the patient have achieved the same, then ask them to move the puckered lip
position towards the right and hold onto the same for five seconds.

Next, ask them to move towards the left and hold for five seconds.

This can be repeated ten times to complete a set.

Later instruct them to continuously move the pucker from left to right ten times.

It is recommended to carry out each set five times a day with periods of rest in between.
However, it may be noted that the greater the number of practice trials, the better.

Note: It is important to ensure that the patient hold the tongue at rest.
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Lip rounding

Ask the patient to relax, sit upright with open their mouth as wide as possible

Make sure the lips hide their teeth.

Now from this position get them to pucker lips to an “O” position.(Figure 3.32)

Hold the above position for five seconds each.

This can be repeated ten times to complete a set.

Later instruct them to alternately round their lips and bring it to the original position as
fast as possible.

It is recommended to carry out each set five times a day with periods of rest in between.
However, it may be noted that the greater the number of practice trials, the better.

Note: It is important to ensure that the patient hold the tongue at rest.

Figure 3.32: Lip kept at an ‘O’ position
Lip press

Ask the patient to relax, sit upright with mouth closed.

Instruct them to press their lips tightly for five seconds. (Figure 3.33)
Provide physical assistance in achieving the closure if required.
Relax after every trial.

This sequence can be repeated ten times to complete a set.
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e Itis recommended to carry out each set five times a day with periods of rest in between.

However, it may be noted that the greater the number of practice trials, the better.

Figure 3.33: Lip pressing

Extended lip squeeze followed by lip retraction

e Ask the patient to relax, sit upright with mouth closed.
e Instruct the patient to squeeze the lip tight.

e Get them to hold for 2-3 seconds.

e Next ask them to retract their lips.

e Again get them to hold for 2-3 seconds.

e Now ask them to repeat both these movements alternately for ten repetitions. (Figure
3.34)

e They should be able to feel a stretch while doing the same.

e Ask them to do the same for ten repetitions to complete a set.

e Itis recommended to carry out each set five times a day with periods of rest in between.

However, it may be noted that the greater the number of practice trials, the better.
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(a) (b)
Figure 3.34: (a) Extended lip squeeze followed by (b) Retraction of lips

Raising lower lip

Ask the patient to relax, sit upright with mouth closed.

Instruct the patient to raise only lower lip, as high as possible. (Figure 3.35)

Get them to hold the same position for five seconds.

This can be repeated ten times to complete a set.

Later instruct them to raise the lower lip and bring it to the original position as fast as
possible.

It is recommended to carry out each set five times a day with periods of rest in between.

However, it may be noted that the greater the number of practice trials, the better.

Figure 3.35: Raising of lower lip
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Puffing up cheek

Ask the patient to relax, sit upright with mouth closed.
Instruct them to puff up the cheeks and hold onto the same position for ten seconds.
Also ask them to move the puff of air to the right side and hold for ten seconds.
Let them perform the same for the left side as well.
This movement from one cheek to another is done for ten repetitions, to complete one
set. (Figure 3.36)
It is recommended to carry out each set five times a day with periods of rest in between.
However, it may be noted that the greater the number of practice trials, the better.
The same regime can be carried out with liquid and the patient can be asked to move the
liquid from one cheek to the other. However, if there is posterior spillage and consequent

aspiration, it is better to avoid the exercise with liquid bolus.

Note: The clinician can provide visual feedback using a mirror or a piece of paper to
ensure no air escapes from the lips or the nose. This will facilitate good lip seal and also

help in increasing the lip tone.

(a) (b)
Figure 3.36. (a) Puffing both sides of the cheek, (b) and (c) Puffing lateral sides of the cheek.
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Holding objects between lips
Materials required: Straw, tongue depressor, spoon, a pair of gloves.

Ask the patient to relax, sit upright with mouth closed.

Instruct the patient to place a straw between the lips for five seconds without dropping
it (Figure 3.37). It is important to do so without the support of teeth.

Gradually increase the time in steps of five seconds until thirty seconds.

It is recommended to carry out each set five times a day with periods of rest in between.
However, it may be noted that the greater the number of practice trials, the better.

The same regime can be carried out with other objects such as tongue depressor or a

spoon or objects of different sizes, textures and shapes.

Note: This also helps in building sensory awareness and lip closure

Figure 3.37: Holding objects between lips

Blowing/whistling
Materials required: Balloons, Bubbles

Ask the patient to relax, sit upright with mouth closed.
Provide a balloon and ask them to inflate it.

This would encourage active stretching of the lips.
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Provide balloons of different sizes and openings in an increasing hierarchy, beginning
from larger openings to smaller openings.
Other activities such as blowing bubbles, balloons and whistling without a whistle can

also be carried out.
Note: This facilitates lip closure.
Food on lips
Materials required: Yoghurt, peanut butter, ice cream stick, a pair of gloves

Ask the patient to relax, sit upright with mouth closed.
Apply various foods such as yogurt, peanut butter to the lips of the patient using the ice
cream stick.

Encourage them to bring the lips together and rub them against each other.
Note: This will improve lip closure and increase sensory awareness on the lips.
ii) Speech tasks

Production of vowels

Instruct the patient to say /u/ and /i/ alternately as fast as possible.

Ask them to perform the same for ten repetitions to complete a set.

These can be three sets done in a session.

It is recommended to carry out each set five times a day with periods of rest in between.

However, it may be noted that the greater the number of practice trials, the better.
Note: Vocalization provides additional stimulation and awareness.
Production of phonemes

Instruct the patient to produce /p/ continuously as fast as possible.
Ask them to perform the same for ten repetitions to complete a set.

Next ask them to produce /b/ in a similar manner.
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e There can be three sets done in a session.
e Itis recommended to carry out each set five times a day with periods of rest in between.
However, it may be noted that the greater the number of practice trials, the better.

Note: The same can also be done alternating between different phonemes such as /pa/
and /ka/ or /ba/ and /ga/.

Production of CV syllables

e Instruct the patient to say /mae/ three times and then followed by /pae/ three times and
finally /bae/ three times.

e Ask them to perform the same for ten repetitions to complete a set.

e These can be three sets done in a session.

e Itis recommended to carry out each set five times a day with periods of rest in between.

However, it may be noted that the greater the number of practice trials, the better.
Humming

e Ask the patient to relax, sit upright with mouth closed.

e Practice humming along with the patient.

e Cue the patient to start and stop humming.

e When humming stops, instruct the patient to open the lips and then close again.
e Perform this ten times to complete a set.

e This can be done thrice a day.
Note: This will assist lip closure.

C) Strengthening exercises

Holding increasing weights

Materials required: Tongue depressor, one- rupee Indian coin (Figure 3.38), a pair of

gloves.
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Ask the patient to relax, sit upright with mouth closed.

Place the tongue depressor horizontally between the patient’ closed lips

Get them to hold the same for twenty-five seconds.

Following the same, add a coin on either side of the tongue depressor and encourage
the patient to balance the same for thirty seconds.

Continue until the patient can achieve four coins on either side of the tongue depressor.
(Figure 3.39)

Repeat this five times during a session which completes a set.

It is recommended to carry out each set five times a day with periods of rest in between.

Note: The patient should not use their teeth to balance the tongue depressor between
their lips. The coins can be pasted on either side of the tongue depressor to prevent their
fall.

(©

Figure 3.38: (a) Things required for the exercise, (b) Taping the coins on either side of the
ice cream stick one by one, (c) Final Target should be four coins on either side of the ice
cream stick.
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Figure 3.39: Demonstration of the exercise

Upper Lip movement against resistance
Materials required: A pair of gloves

Instruct the patient to open their mouth and then push the upper lip down while you
have to resist the movement.
Start with minimal force and then gradually increase upto moderate force.
The resistance can be offered by a tongue depressor or ice cream stick. (Figure 3.40)
Provide support on the head with the other hand.
The same regime can be carried out for the lower lips.
Repeat this five times during a session which completes a set

It is recommended to carry out each set five times a day with periods of rest in between.
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Figure 3.40: Upper lip movement against resistance

Upper and lower lip movement against resistance

Materials required: a pair of gloves

Have the patient relax, sit upright and close their lips.

Ask them to keep the lips closed while you try to gently to break the lip seal with the
index finger and the thumb.(Figure 3.41)

Start with minimal force and ten gradually increase upto moderate force.

Provide support on the head with the other hand.

Repeat this five times during a session which completes a set.

It is recommended to carry out each set five times a day with periods of rest in between.
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Figure 3.41: Upper and lower lip movement against resistance, the arrows indicate the
direction of hand movement by the clinician

Button-thread pull

Materials required: Large button with a minimum of two holes, dental floss/ thread
(Figure 3.42: (a), (b))

Have the patient relax, sit upright and close their lips.

Insert the thread/floss into the button.

Place the button between the closed teeth and closed lips.

Now, begin pulling the button forward using the thread.
Ask the patient to hold the button in place for fifteen seconds. (Figure 3.41: (c))
Repeat this five times during a session which completes a set.

It is recommended to carry out each set five times a day with periods of rest in between.

Note: Initially pull the thread with minimum force and gradually increase the force.
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©

Figure 3.42: (a) Things required for the exercise, (b) Secure the button and thread with a
knot, make sure the thread is long enough, (c) Demonstration of the exercise

Holding paper against straw
Materials required: Straw and paper bits.

Ask the patient to relax, sit upright with mouth closed.

Instruct the patient to place a straw between the lips. (Figure 3.43)

Now, get them to suck a paper bit through the straw and hold for at least ten seconds.
This can be repeated ten times to complete a set.

It is recommended to carry out each set five times a day with periods of rest in between.

However, it may be noted that the greater the number of practice trials, the better.

Note: If the patient cannot hold for ten seconds, begin with one second and slowly
progress from that level to ten second level in 1-second steps. This facilitates lip
closure.
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(@) (b)

Figure 3.43: (a) Straws and paper bits required for the activity, (b) Demonstration of the
technique

Tongue depressor pull
Materials required: Tongue Depressor, a pair of gloves.

Have the patient relax, sit upright and close their lips.

Place the tongue depressor between the lips and instruct the patient to hold it tightly.
Pull the tongue depressor by applying minimum force for five seconds. The pull can be
given laterally as shown (Figure 3.44) or placed in front and pulled outwards.
Gradually increase the force and get them to hold for a maximum of fifteen seconds.
Repeat this five times during a session which completes a set.

It is recommended to carry out each set five times a day with periods of rest in between.
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Figure 3.44: Tongue depressor pull by the lips, the arrows indicate the direction of pull

Crossbar push
Materials required: 5-7 Tongue Depressors, Silk Tape

Stack two tongue depressors and tightly tape them together on one end only (Figure 3.45
(b))

Make a wedge of tongue depressors with varying thickness ranging from groups of 2
until 5 (Figure 3.45 (b))

Depending on the height of the tongue depressor wedges, it will create more or less
resistance.

Slide the tongue depressor wedges between the two tongue depressors tied at one end,
as depicted in figure 3.45(a).

Place between patient lips, anterior to teeth.(Figure 3.45 (c))

Have patient press the extended tongue depressors together and hold for 3 seconds, then
release.

Repeat ten times to complete a set.
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(a)

(b)

Figure 3.45: (a) Crossbar using the 4 ice cream stick bundle, (b) Cross bar using two ice
cream sticks and ice cream stick bundles of varying thickness to be placed between the cross
bar, (c) Demonstration of using cross bar for lip strengthening.

Sucking of the gauze
Materials required: Gauze, a clean ball of cotton, a pair of gloves.

Tie a thread around a gauze piece, so that it shapes like a ball.
Place the gauze ball between the lips of the patient. (Figure 3.46)
Secure the ball by holding the thread in your hand.

Moisten the gauze.

Instruct the patient to pull the moistened gauze into the oral cavity without the

assistance of hands or tongue.
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Figure 3.46.: Gauze dipped in juice placed between lips, the client attempts to pull the gauze
in without help of tongue or teeth or hands

Note: Hold the thread tight to prevent the accidental swallowing of the gauze ball

The jaw muscles may be floppy or loose resulting in improper bolus retention or
containment. The exercises to strengthen the jaw have been described under the section

on bolus mastication difficulties.

I EXERCISES TO IMPROVE THE ACTIVITY OF EATING AND DRINKING

Sucking exercise

Ask the patient to suck with the tongue tip against the alveolar ridge and lips and teeth
slightly apart or with teeth closed using a ‘slurping’ or ‘suctioning’ pull of the tongue
to the mid palate area.

Instruct them to do this with as much sound possible to increase sensory feedback.
Later tell them to swallow their saliva.

Get them to perform it for ten repetitions to complete a set.

Note: This will increase tongue palate contact and help the patient to manage saliva.

Lollipop suck

Materials required: Lollipop
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e Use a lollipop and encourage the patient to suck on it.
e Focus on establishing a proper lip rounding and lip closure.

e Perform this for ten minutes.
Solid bolus

e Introduce soft solids like banana or idli.
e The focus here is to work on lip seal.

e Ask the patient to chew on the bolus, while doing so monitor the lip seal and check for
anterior spillage.

e The chewing pattern should be rotatory with closed mouth.

e The exercise can be carried out only if the patient have a control over the bolus and are

not under risk for aspiration.

e Carryout this regime for every meal routine.
Liquid Bolus
Materials required: a silicon or metal spoon, liquid bolus (juice or water)

e Ask the patient to be seated in an appropriate posture.

e Present the liquid bolus either through spoon or straw.

e Monitor for lip seal and lip rounding while consuming through straw. The spoon
placement is shown in figure 3.43(b).

e Once the bolus is received, ask the patient to hold the bolus in the oral cavity without
swallowing for 3 seconds.

e Then ask the patient to look down. Now monitor for lip seal and anterior spillage. Hold

this position for 3 seconds.
e The lips should be able to retain the bolus in the oral cavity.

e For liquid bolus, the bolus mastication is by-passed and directly is propelled into the
pharynx.

e Carryout this activity for every meal routine involving liquid food.
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SECTION I

DIFFICULTIES WITH BOLUS FORMATION AND MANIPULATION

Recognising bolus formation and manipulation difficulties

Poor tongue movement in different directions

Searching movements of the tongue or inability to organize tongue movements due to
apraxia of swallow

Tongue asymmetry

Tongue fasciculation and involuntary movements

Difficulty in lateralizing the bolus

Residue on the tongue or in the lingual sulcus

Specific difficulty with solid foods

Premature spillage of the bolus into the oropharyngeal aperture
Possible Reasons

Reduced sensation of food/liquid in the mouth
Weakness on one side or both side of the tongue causing reduced mobility and strength
Weakness in the jaw

Reduced saliva production

| EXERCISES/ACTIVITIES TARGETING UNDERLYING IMPAIRMENT

The activities mentioned below needs to be done if the tone in the tongue muscles is

low.

A) Tone management

1) Quick stroking

Materials required: Ice cream stick, Cotton swab, textured brushes and a pair of gloves.

Ask the patient to relax, sit upright with mouth open.



-82 -

Hold an ice cream stick/cotton swab between the middle of the tongue and hard palate.
Move it across the tongue from anterior to posterior direction or vice versa.

Use unpredictable strokes in a quick manner.

Also, move it circularly from the middle of the tongue to the teeth on one side, back to
the middle of the tongue, and then to the opposite side of the teeth in the same manner.
(Figure 3.47)

Move in each direction ten times to complete a set.

Once achieved, progress to using textured brushes.

It is recommended to carry out each set five times a day with periods of rest in between.

Note: If the patient shows hypersensitivity or any other acceptance issues, begin with
your index finger by making the same firm and quick strokes followed by a release and
then progress toward challenging textures. In case there is increased tone on the tongue,

gentle and slow stroking can be carried out to inhibit spasticity.

Figure 3.47: Oral swab moving from the middle to right to middle and to lefi side of the
tongue, the arrows indicate the direction of movement

i) Sensory Stimulation

Pressure and temperature stimulation

Materials required: Steel spoon, glass, ice cubes, tongue depressor, a pair of gloves.
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e Place a steel spoon into a glass containing ice cubes until it turns cold.

e Ask the patient to relax, sit upright with mouth open.

e Place the cold spoon on the tip of the tongue.

e Apply light pressure and instruct the patient to lift the spoon with the tongue.

e Next, place it on the tongue blade and follow the same procedure.

e Repeat the same with the spoon on the posterior portion of tongue.

e Next, touch the palate with tongue depressor and instruct the patient to touch the area
with the tongue.

e This can be repeated ten times to complete a set.

e Itis recommended to carry out each set five times a day with periods of rest in between.

Note: It should be kept in mind to consistently dip the spoon in the cup every time to maintain

a constant temperature throughout the set.
Cold and sour stimulation
Materials required: Lemon, tooth pick

e Prepare lemon juice and freeze it.

e While freezing, place a toothpick in the tray.

e Ask the patient to relax, sit upright with mouth open.

e Use this cold and sour bolus and move it on the tongue.
e This can be repeated ten times to complete a set.

e Itisrecommended to carry out each set five times a day with periods of rest in between.

Note: This can be used to improve awareness of the tongue and other structures in the
oral cavity. Clinician must keep in mind that temperature during cold stimulation must

be cold enough to create oral awareness, very low temperatures can cause ice burns.
Stimulation with foods of different taste, temperature
Materials required: Foods of different taste and texture

e Select food that the patient likes.
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Provide that food to the patient. Ensure that the food has a strong taste or texture, which
would stimulate the receptors on the tongue.

Generally sour food items help improve the oral awareness. Food items such as sour
mango or a sour candy or lemon can be provided.

Regarding temperature, cold food such as ice popsicle increases reflexive response of
the muscles thus providing increased tone.

Use of contrasting textures can be taken up to stimulate the tongue, beginning with
crispy textures like chips and then introducing smooth textures like mashed potatoes.

Making sure the consistency of the spectrum does not vary.

Note: Ensure that there is no aspiration while carrying out this activity. This can be

used to improve awareness of the tongue and other structures in the oral cavity.

Intraoral stimulation of cheeks

Materials required: A pair of gloves, toothbrush or any other textured brush

Ask the patient to relax, sit upright with mouth open.

Place your finger on the inside of the cheek.

Make strokes along the sides of the cheek as if to form the alphabet “C” from top to
bottom. (Figure 3.48)

The same can be done for the other cheek also, with 4 to five repetitions on each side.

Note: The same can be done with toothbrush or any other textured brush or a cold

object.
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Figure 3.48: Stimulation by making “C” inside the cheek

B) Range of motion exercises

i) Non-speech tasks

Passive movement
Materials required: Gauze pad, a pair of gloves

Ask the patient to relax, sit upright with mouth partially open.

Grasp the tongue tip of the patient with a gauze.

Move the tongue slowly in different directions such as protruding, elevating, retracting,
and lateralizing the tongue.

Get them to maintain the tongue in each position for 1 second.

Provide head support while carrying out this exercise.

Perform ten such stretches to complete one set.

Three such sets can be completed in a session.

Note: In case of hypersensitivity is seen, first desensitize the oral cavity and then go
ahead with this exercise.
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Tongue protrusion outside the mouth

Ask the patient to sit upright, relaxed and protrude the tongue between the lips in the
front.

Ask them to hold in that position for thirty seconds before allowing it to glide back.

In case they are unable to do it independently, use a dry gauze to hold the tongue tightly
with both hands.

Get them to relax and repeat the same exercise ten times in a session which completes
a set.

Later instruct then to protrude for 3 to 5 seconds and bring it back to the rest position,
which can again be repeated ten times to complete a set.

It is recommended to carry out each set five times a day with periods of rest in between.

Note: If the mandible opens and closes during tongue protrusion, ask the patient to bite

on a bite block or tongue depressor.

Tongue protrusion inside mouth

Instruct the patient sit upright, relaxed and to keep a closed mouth.

Get them to stick the tongue below, in front of the lower teeth enclosed in the mouth.
Now ask them to hold onto the same position for thirty seconds.

Ten repetitions of the same can be carried out in a session to complete a set.

Later instruct them to protrude for 3 to 5 seconds and bring it back to the rest position,
which can again be repeated ten times to complete a set.

It is recommended to carry out each set five times a day with periods of rest in between.

Tongue retraction

Ask the patient to sit upright, relaxed and to retract the tongue by humping it posteriorly.
Get them to hold for thirty seconds and bring it back to the rest position.

Repeat this ten times during a session which completes a set.

Later instruct them to retract for 3 to 5 seconds and bring it back to the rest position,

which can again be repeated ten times to complete a set.
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It is recommended to carry out each set five times a day with periods of rest in between.

Combined retraction and protrusion

Ask the patient to sit upright, relaxed and to protrude the tongue in the front and then
retract it. (Figure 3.49)

Get them to make consecutive tongue protrusion and retraction ten times.
Repeat this ten times during a session which completes a set.

It is recommended to carry out each set five times a day with periods of rest in between.

(@) (b)

Figure 3.49: (a) Tongue protrusion, (b) Tongue retraction. Taken fiom “Facial Action
Coding System jfor the Tongue” by Tolby et al., in 2018.

Tongue lateralization outside the mouth

Ask the patient to sit upright, relaxed with mouth partially open.

Get them to protrude the tongue and move it to the right side and then to the left side to

touch the corner of the mouth. (Figure 3.50)
Get them to perform the lateral side tongue protrusion for ten repetitions.
Repeat this ten times during a session which completes a set.

It is recommended to carry out each set five times a day with periods of rest in between.
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(@) (b)
Figure 3.50: (a), (b) Tongue lateralisation to either sides of the mouth.

Tongue lateralization inside the mouth

Ask the patient to sit upright and relaxed.
Instruct the patient to open the mouth as if to receive food.

Ask them to move their tongue to either side within the mouth consecutively towards

the last molar teeth for ten repetitions which completes a set.

It is recommended to carry out each set five times a day with periods of rest in between.
Tongue elevation

Ask the patient to sit upright and relaxed.

Get the patient to open their mouth as wide as possible.

Ask them to elevate the tongue at the alveolar ridge and hold for thirty seconds.
Similarly, elevate the tongue as high as they can inside the mouth and hold onto the
same position for thirty seconds.

Get them to relax and repeat the same exercise ten times in a session to complete a set.
Later get them to elevate the tongue for 3 to 5 secs and bring it back to the rest position
for ten repetitions to complete a set.

It is recommended to carry out each set five times a day with periods of rest in between.
Tongue curl

Ask the patient to sit upright and relaxed.

Help the patient find the alveolar ridge with their tongue.
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Then, ask them to curl the tongue in the posterior direction until the soft palate,
continuously and hold on for thirty seconds.

Get them to relax and repeat the same exercise ten times in a session.

Later ask the patient to perform this sequence of movement ten times to complete a set.

It is recommended to carry out each set five times a day with periods of rest in between.
Tongue slides

Ask the patient to sit upright and relaxed.

Get them to place the tongue at the top-front of the mouth right behind the teeth.

Then instruct them to slide the tongue backwards along the roof of the mouth as far as
possible.

Then ask them to slide the tongue back to the starting position.

Ask the patient to perform this sequence of movement ten times to complete a set.

It is recommended to carry out each set five times a day with periods of rest in between.

Tongue movement in lateral and anterior sulcus

Ask the patient to sit upright and relaxed.

Instruct the patient to stretch the tongue to each side as far as possible, as if cleaning
the lateral sulcus.

Get them to hold in each lateral sulcus for thirty seconds.(Figure 3.51)

Next get them to stretch the tongue into the anterior sulcus.

Get them to hold in the anterior sulcus for thirty seconds.

Repeat the same exercise ten times in a session to complete a set.

It is recommended to carry out each set five times a day with periods of rest in between.
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Lateral
sulcus

(a) (b)
Figure 3.51: (a) Anatomic location of the anterior and lateral sulcus. Source:

https.//quizlet.com/188074296/anatomy-and-physiologv-ofswallowing-dvsphagia-exam-1-

flash-cards/, (b) Demonstration of tongue movement to lateral sulcus.

Tongue movement on lips

Ask the patient to sit upright and relaxed.
Instruct the patient to open the mouth as if to receive food.

Ask them to touch the centre of the upper lip with the tongue and hold it in the position

for thirty seconds.

Next, ask them to touch the centre of the lower lip with the tongue and hold it in the
position for thirty seconds.

Get them to relax and repeat the same exercise ten times in a session.

Later, ask them to move their tongue around the lips in a circle as quickly and
completely as possible.

Ensure that they touch all areas of lips.

Get them to perform this for ten repetitions.

Repeat this five times during a session which completes a set.

It is recommended to carry out each set five times a day with periods of rest in between.



-91 -

Tongue tip on nose

Ask the patient to sit upright and relaxed.

Instruct the patient to open the mouth as if to receive food.

Ask them to move their tongue upwards and touch the nose with the tongue tip.

Hold it in this highest position for thirty seconds.

Get them to perform this for ten repetitions which completes a set.

Later ask them to touch the nose with the tongue repeatedly for ten times to complete a
set. Each time they can be instructed to pause for 3 to 5 seconds.

Repeat this five times during a session.

It is recommended to carry out each set five times a day with periods of rest in between.

Note: It should be kept in mind that even some normal individuals cannot touch their
tongue tip to nose. The focus here should be to exercise the tongue in that particular

manner. It is acceptable if the patient cannot touch their nose with their tongue.

ii) Speech tasks

Production of lingual CV syllables

Instruct the patient to alternately and continuously say /t/ and /d/ as fast as possible.
This would facilitate rapid contact and release of the tongue tip to the alveolar ridge.
Use the “ch” sound to improve tongue contact to the middle of the soft palate. Similarly,

(I
S

the sound “s” and “ch” help with lateral contact of the tongue to palate as well as help
to groove the tongue.

Use the /k/ and /g/ phonemes to increase posterior tongue to soft palate contact.

Next instruct the patient to alternately and continuously say “ta-ka” or “cha- ka” as fast
as possible. This is helpful to improve the sweeping motion of the tongue.

Get them to perform ten repetitions.

Repeat this five times during a session which completes a set.

It is recommended to carry out each set five times a day with periods of rest in between.

Note: Other lingual sounds such as /I/ can also be incorporated.
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Production of tongue trills

Instruct the patient to continuously say “trr...” or “drr...” or “krr...”
Get them to perform ten repetitions.
Repeat this five times during a session which completes a set.

It is recommended to carry out each set five times a day with periods of rest in between.

C) Strengthening exercises

Pressing a tongue depressor

Materials required: Tongue depressor, a pair of gloves.

Ask the patient to sit upright, relaxed with their mouth open.

Place a tongue depressor between their tongue and the hard palate.
Instruct the patient to press the tongue depressor against the palate.
Get them to perform this ten times to complete one set.

It is recommended to carry out each set five times a day with periods of rest in between.

Tongue push up

Materials required: Tongue depressor, spoon, or ice cream stick.

Instruct the patient to stick out the tongue as far as they can.

Then, place a flat object like a spoon, tongue depressor or ice cream stick on the tongue.
Get the patient to push up against the object for fifteen seconds.

Start with minimal force and then gradually increase upto moderate force.

Provide support on the head with the other hand.

Repeat this five times during a session which completes a set.

It is recommended to carry out each set five times a day with periods of rest in between.



-93-

Tongue Push Downs

Materials required: Tongue depressor, spoon, or ice cream stick, a pair of gloves.

Instruct the patient to stick out the tongue as far as they can.

Then, place a flat object like a spoon, tongue depressor or ice cream stick underneath
the tongue.

Instruct them to push down on the spoon with the tongue for fifteen seconds.

Provide support on the head with the other hand.

Repeat this five times during a session which completes a set.

It is recommended to carry out each set five times a day with periods of rest in between.

Tongue outward push

Materials required: Tongue depressor, spoon, or ice cream stick, a pair of gloves.

Instruct the patient to stick out the tongue as far as they can.

Then, place a flat object like a spoon, tongue depressor or ice cream stick on the edge
of the tongue and apply pressure inwards.

Get the patient to push outwards against the object for fifteen seconds.

Start with minimal force and then gradually increase upto moderate force.

Provide support on the head with the other hand.

Another exercise that serves the same purpose would be to ask the patient to close their
mouth and place a toothete between the teeth, now ask them to push the toothete outside
the mouth.

Repeat either of these exercises five times during a session which completes a set.

It is recommended to carry out each set five times a day with periods of rest in between.

Tongue sideward push

Materials required: Tongue depressor, spoon, or ice cream stick and
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Instruct the patient to stick the tongue out towards the left side as far as they can.
Then, place a flat object like a spoon, tongue depressor or ice cream stick on the side
of the tongue and apply pressure towards the center.

Get the patient to push against the object for fifteen seconds.

Start with minimal force and then gradually increase upto moderate force.

Get them to perform this five times to complete one set.

It is recommended to carry out each set five times a day with periods of rest in between.

Holding tongue on cheek

Materials required: A pair of gloves.

Place your finger against the right cheek of the patient, around 1 inch away from the
face.

Ask the patient to push the tongue from the inside to the cheek until they feel the hand.
Get them to push as much as they can. (Figure 3.52 (a))

Hold it for five to ten seconds.

Relax and repeat five times for each side of the mouth unless instructed otherwise.

Do the same for the left cheek.

Later offer resistance by pushing against the tongue using the finger on the right cheek
for fifteen seconds. (Figure 3.52 (b))

Repeat this for the left cheek.

Get them to perform this five times to complete one set.

It is recommended to carry out each set five times a day with periods of rest in between.
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(@) (b)

Figure 3.52: (a) Placement of hands an inch away fiom client’s cheeks, (b) Pushing the
tongue until the hand is felt

11 EXERCISES TO IMPROVE THE ACTIVITY OF EATING AND DRINKING

Candy manipulation
Materials required: Sour candy, a pair of gloves

Introduce the candy to the patient’s mouth while holding one side of the candy.

Hold the candy between the tongue and the hard palate.

Get the patient to manipulate the candy from one side of the mouth to another and from
front to back of the oral cavity.

Get them to perform this ten times to complete one set.

Note: Once adequate amount of manipulation us achieved, use gauze with a string

attached, begin with small bolus sizes, and take up the same sequence.

Lingual sweep

Provide a soft solid bolus and instruct the patient to manipulate and chew.

Later permit them to swallow it.
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Instruct the patient to use tongue purposefully to sweep the entire oral cavity,
particularly the areas of weakness, to collect residual bolus and redirect to the middle
part of the tongue for development of a bolus.

Get them to do this throughout the meal after every bolus is swallowed.

Note: This is done to use the tongue to clear residue from oral cavity. A mirror can be placed

on the meal tray to provide visual feedback to the patient. When the oral sensitivity is decreased

and they are not aware of the residue, a reminder can be provided to carry out the lingual sweep.

Manipulation of gauze with liquid bolus

Materials required: Gauze, fruit juice

Note:

Make a gauze ball and tie it to a string and dip into any fruit juice.
Hold on to the string and place the gauze ball inside the patient’s mouth.

Get them to push the gauze ball upward and backwards to extract the juice out.

This is carried out only if the patient can tolerate small amounts of liquid without the

risk of aspiration. Also ensure that you hold the string of the gauze ball tightly.

Manipulation of gauze with solid bolus

Materials required: Soft solid bolus

Make a bag by stitching three sides of a gauze piece.

Insert the soft solid bolus and tie the bag to a string.

Hold on to the string and place the gauze bag inside the patient’s mouth, on the mid
portion of the tongue.

Get them to push the gauze ball to between the molars, chew a little on one side and then
shift to the molars on the other side and then chew again.

Later introduce bolus without the bag and instruct the patient to perform the same

movements with the tongue.

Note: Ensure that you hold the string of the gauze bag tightly to prevent accidental

swallowing.



-97 -

SECTION IV

DIFFICULTIES WITH BOLUS MASTICATION

Bolus mastication difficulties occur, when the bolus between the molars cannot be masticated
or chewed into a fine paste before swallowing. Adequate jaw mobility and strength would
prevent this.

Recognizing bolus mastication deficits

e Difficulty in biting hard textured food
e Difficulty in chewing
e Decreased rotary movement of the jaw
e Fatigue while eating solid food
e Able to take only liquid/pureed feeds due to difficulty in chewing
e Clenching of jaw
e Drooping jaw
e Difficulty in speaking clearly
e Discomfort performing activities such as blowing and sucking
e Decreased dentition or poor fitting dentures
Possible reasons
e Weakness in the lower jaw which leads to poor jaw mobility and strength

e Reduced saliva production

| EXERCISES/ACTIVITIES TARGETING UNDERLYING IMPAIRMENT

This subsection includes exercises to increase the tone of the mandible and enhance jaw

mobility, which will facilitate mastication

A) Tone management: The activities mentioned below needs to be done if the tone in the jaw
muscles is low. Sensory stimulation methods such as massage, stroking/tapping, thermal

stimulation and vibration can be used to alter the tone.

1) Tapping: Tapping is one of the ways to increase the tone.
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Materials required: A pair of gloves.

e Ask the patient to relax and sit in the upright position, with the mouth closed.
e Tap on the masseter with fingers in a rhythmic manner with the finger tips.

e Begin from the origin of the muscle and go upto the insertion of the muscle.

Provide head support while carrying out this exercise.

Perform the tapping ten times to complete a set.

Perform this thrice every day.

Follow the same regime for the temporalis muscle.

i1) Quick stretch

Materials required: A pair of gloves.

e Ask the patient to relax, sit upright with mouth closed.

e Carry out quick stretching using a gloved finger.

e Use the thumb and the index finger on the masseter, medial pterygoid and temporalis
and apply firm directed pressure in the direction of the origin and insertion of the
muscles slowly one at a time (Figure 3.8 (b) and (c)).

e Provide head support while carrying out this exercise.

Note: The speed of providing stretches is important. Slow stretches can reduce the tone,
while quick or sudden stretches increase the tone.

Gold fish exercise
Materials required: A pair of gloves.

e Ask the patient to press their tongue against the roof of the mouth.

e Place your index finger on their TMJ (Temporo Mandibular Joint) and the other on their
chin.

e Now ask them to lower their jaw as much as they can with mouth closed and ask to

hold onto the position for thirty seconds.
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Here the index finger helps monitor the movement at the TMJ, whereas the other index
finger helps assist them to lower the jaw in a slow manner.

Carryout this thrice a day.

iii) Quick stroking

Materials required: Toothbrush, a pair of gloves.

Begin brushing the temporalis muscle and the masseter along their origin to insertion.
Use quick and brisk strokes with the brush.

If the patient is aversive to brush, then begin with a gloved finger and later progress to
textured objects.

Carryout this stroking for at least 15 times.

Note: While doing so, make sure that the stroking is tolerable; in case of
hypersensitivity, begin with hands and then progress to textured materials.

iv) Sensory stimulation

Massaging the mandible with ice

Materials required: Ice cube, handkerchief, a pair of gloves.

Wrap an ice cube in a handkerchief.

Massage the muscles of the mandible by stroking the muscle along the direction of
orientation of the muscle with adequate pressure.

First target the temporalis, then massage the masseter in a similar manner.

Massage each muscle for a duration of ten to fifteen minutes.

Note: Place the ice cubes in a cup of room temperature water for a while, which will
remove any sharp edges in the cube, preventing any potential harm. Also make sure to
wipe the area with a dry, room temperature cloth or cotton ball after massage, to prevent
any ice burns. (Figure 3.48)
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Note: Hot stimulation using hot bags or cloth is mostly used for patient experiencing

pain in locked jaw or TMJ pain.

(@) (b)

Figure 3.53: (a) Ice cubes with smoother edges afier being dipped in water, (b) Ice cubes
wrapped in gauze cloth

B) Range of motion exercises

The exercises mentioned in the section | can be carried out to increase the jaw mobility.

In addition the following exercises can also be done.

1) Non-speech tasks

Breathing with mouth closed

Ask the patient to sit upright, relaxed with mouth closed.

Instruct patient to practice inhaling and exhaling through the nose rather than mouth.
Provide a mirror so that they can watch the closed lips with a mirror.

Get them to perform this for ten repetitions to complete a set.

It is recommended to carry out each set three times a day with periods of rest in between.
Munching

Instruct the patient to practice a facial squeeze by squeezing lips together.
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While keeping lips closed, ask them to alternate bringing teeth together and separating
them, which mimics chewing activity.
Get them to perform this for ten repetitions to complete a set.

It is recommended to carry out each set three times a day with periods of rest in between.

C) Strengthening exercises

Jaw opening against resistance

Get the patient to sit upright, relaxed with their mouth open wide.

Place your hand a little below their mandible.

Offer resistance by pushing the jaw with the palm, while the patient are instructed to
sustain the open jaw for five seconds. The patient needs to try to build resistance against
your hand (Figure 3.54(a)).

The duration can be extended to fifteen seconds or until the patient feels fatigue of the
mandibular muscles.

It is best to provide head support.

Another way of achieving the same effect would be to instruct the patient to open the
mouth against this resistance. When the resistance is opposite to the direction of
movement, it allows for the gradual stretching of the jaw muscles as shown below
(Figure 3.54 (b)).

Get them to perform for five repetitions of either of the exercises to complete a set.

It is recommended to carry this three times a day.

()
Figure 3.54: (a) Jaw opening resisted by upward movement of the palm, (b)

Providing resistance with index finger against the jaw opening
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Jaw lateralization against resistance

Keep your fingers steady and a little away from the jaw towards either right or left.
Now, ask the patient to slide their jaw towards the same side and stop where the fingers
are present. (Figure 3.55)

Gently resist the jaw movement with the fingers and hold the same for two seconds.
Instruct the patient to hold it in the same position, while you try and move it to the
centre position.

Use minimal force and then gradually increase upto moderate level.

Get them to sustain the lateral jaw posture against resistance for five seconds.

Get them to perform five repetitions to complete a set.

It is recommended to carry this three times a day.

Figure 3.55: Lateral jaw movement against resistance

Biting down on ice-cream sticks with molars

Materials required: Ice-cream sticks, a pair of gloves.

Place one ice-cream stick between the molars on the right side.

Ask the patient to bite the blocks for a beginning duration of seven seconds.
For symmetrical weakness, blocks of the similar size used on both sides.
The ultimate goal would be to reach a target of fifteen seconds.

Ten repetitions can be performed in a session to complete a set.

It is recommended to carry out each set three times a day with periods of rest in between.
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Note: The size of the bite block can be increased gradually, by adding two, three and
four ice-cream sticks to the pile. They can be bundled together using a rubber band. If
the patient finds it hard to bite the block, you can manually guide them to close the jaw.

This support can be gradually withdrawn. (Figure 3.56)

(b)

Figure 3.56.: (a) Items required for the exercise,(b) Demonstrating use of bite block, (c) Bite
blocks of increasing widith.

Biting down on ice-cream sticks with front teeth
Materials required: Ice-cream sticks, a pair of gloves.

Instruct the patient to hold the ice cream stick bundle in between the front teeth. (Figure
3.57)

Ask them to slide the mandible forward, keeping the closed mouth posture such that
the bundle rests in the same place.

Assist the patient only if the bundle goes out of place.

Get them to hold this position for fifteen seconds.

Ten repetitions can be performed in a session to complete a set.
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e Itisrecommended to carry out each set three times a day with periods of rest in between.

Note: The size of the bite block can be increased gradually, by adding two, three and
four ice-cream sticks to the pile. They can be bundled together using a rubber band.

()

Figure 3.57: (a) Demonstration of use of ice cream stick bundle, (b) Ice cream stick bundle

1. EXERCISES TO TARGET THE ACTIVITY OF EATING AND DRINKING

Munching candy
Materials required: Sour soft candy

e Place the candy between the molars and ask the patient to alternatively open and close
the mouth.
e This opening and closing should be strong enough to mush the candy.

e The patient should be able to do the same for ten repetitions.
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Chewing on a gum

Introduce the chewing gum and ask the patient to chew through the gum.
Provide support under the jaw to initiate the chewing movements.
Ensure that they are swallowing the saliva as well frequently.

Carry out the exercise for at least two to three minutes.

Note: In case the patient has aspiration, ensure that this is cleared first before moving

on to this exercise.
Chewing on gauze with food
Materials required: Soft solid bolus, a gauze cloth.

Make a bag by stitching three sides of a gauze piece.

Insert the soft solid bolus and tie the bag to a string.

Hold on to the string and place the gauze bag inside the patient’s mouth between the
molars.

Get them to chew a little on one side and then shift to the molars on the other side and
then chew again.

Later introduce bolus without the bag and instruct the patient to perform the same

movements with the tongue.

Note: Ensure that you hold the string of the gauze bag tightly to prevent accidental
swallowing. The bolus bag can also be made by securely tying the bolus within the

gauze cloth to make a bag as shown in figure below.
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Figure 3.58: A bolus bag secured with a knot, with a soff solid bolus inside.

SECTION V

DIFFICULTIES WITH BOLUS PROPULSION

If the bolus is not pushed into the pharynx after chewing due to poor weakness in the
sequential elevation of the anterior, middle, and dorsal regions of the tongue, it leads to
propulsion difficulties. Adequate mobility and strength in the tongue would prevent
this.

Recognizing bolus propulsion deficits

Repeated back and forth movement of the tongue (Lingual rocking)
Tongue pumping to initiate swallow

Forward tongue movement to start the swallow due to tongue thrust
Inability to move the tongue posteriorly

Involuntary movements in the tongue

Uncoordinated tongue movements during bolus propulsion
Incomplete tongue-to-palate contact due to reduced tongue elevation
Adherence of food to hard palate

Piecemeal deglutition

Poor sensation in the oral cavity

Residue collected on the tongue or in the lingual sulcus post- swallow
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e Unable to move the saliva/secretions posteriorly to swallow backwards causing
e Appearance of excessive saliva
Possible reasons

e Weakness in the tongue which leads to poor mobility and strength

| EXERCISES/ACTIVITIES TARGETING UNDERLYING IMPAIRMENT

This subsection includes exercises to enhance posterior tongue mobility and strength,

which will facilitate bolus formation and manipulation.

A) Tone management

i) Massage

Materials required: A pair of gloves, toothbrush or any textured brushes.

e Use circular massage using gloved fingers to stimulate the posterior region of the tongue
for ten to fifteen seconds.

e Beginning from the anterior portion, move slowly to the posterior part.

e Later repeat the same with a toothbrush or any textured brushes and do the same massage
for ten to fifteen seconds.

e This can be carried out three times in a session.

Note: This would decrease the tone in the posterior part of the tongue. If there is no

gag reflex, then the exercise can be done.

ii) Stroking:
Materials required: a pair of gloves, toothbrush.

e Ask the patient to open their mouth and protrude their tongue to a comfortable extent.

e Once done, use the tooth brush to make quick strokes from anterior to posterior, then
posterior to anterior.

e The stroking should also be done laterally towards the right and left of the tongue blade.

e Carryout this activity for 15 times.
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e This exercise can be done thrice a day.

Note: Observe for gag reflexes when stroking the posterior tongue portion and also if
the patient shows hypersensitivity, then begin with gloved finger and proceed to
toothbrush or other textured objects.

1ii) Sensory stimulation

Cold stimulation of soft palate
Materials required: Small metal spoon and cup of ice

e Chill the spoon in the cup of ice.

e Now, place the spoon in the patient's mouth.

e Begin with strokes to the soft palate and anterior faucial pillars slowly, avoiding gag
reflex.

e You can also alternatively present hot and cold of stimuli (hot spoon and a cold spoon)
as shown in figure 3.58.

e Do the same for ten times to complete one set.

e This can be done three times a day.

Figure 3.59: Stimulation of the velum with a cold spoon

B) Range of motion exercises

i) Non- speech tasks
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Forced tongue sucking against palate

Instruct patient to sit upright, relaxed with mouth closed.

Ask the patient to hold their tongue upward against the palate as if they are going to
suck and hold contact in this position for thirty seconds.

This can be performed ten times to complete one set.

It is recommended to carry out each set three times a day with periods of rest in between.
Tongue back elevation

Instruct patient to sit upright, relaxed with mouth closed.

Ask the patient to elevate the back of tongue as far as possible, hold it for 1 second and
release.

Later ask them to hold contact in this position for thirty seconds.

This can be performed ten times to complete one set.

It is recommended to carry out each set three times a day with periods of rest in between.
Tongue sweep

Instruct patient to sit upright, relaxed with mouth closed.

Ask the patient to hold the tongue on the alveolar ridge.

Next ask them to sweep posteriorly against the palate with their tongue.
Get them to perform for ten repetitions to complete a set.

It is recommended to carry out each set three times a day with periods of rest in between.
Back of tongue retraction

Instruct patient to sit upright, relaxed with mouth partially open.

Instruct the patient to protrude the tongue between the lips and stick it out as far as
possible; get them to hold onto the same position for up to seven seconds.

Next instruct them to retract the posterior portion of the tongue to the roof of the mouth,

as in producing /k/ and ask them to hold onto the same for seven seconds
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Once the patient can get hold the above, get them to the sequence of movements
together and perform the same for ten repetitionsto complete a set.

It is recommended to carry out each set three times a day with periods of rest in between.
Masako manoeuvre

Instruct patient to sit upright, relaxed with mouth partially open.

Instruct the patient to protrude the tongue.

Get them to bite it with the front teeth and keep it in the same place.

Now ask them to swallow, with the tongue between the teeth.(Figure 3.59)
This can also be guided, by holding the patient’s tongue using gauze cloth.

It is recommended to carry out each set three times a day with periods of rest in between.

Figure 3.60: Demonstration of the masako manoeuvre. Taken fiom “Role of physical therapy

in the management of orofacial cancer” by Fernandes et al., in the year 2018.

Gargle

Instruct patient to sit upright, relaxed with mouth wide open.

Pretend that you are performing a gargling action and ask the patient to imitate you.
Instruct them to move the tongue at the back, as far as possible.

Carry this out ten times in a session.

Provide feedback through a mirror or video recordings.

It is recommended to carry out each set three times a day with periods of rest in between.
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Yawn

Ask the patient to initiate a voluntary yawn or get them to pretend a yawn, which pulls
the tongue back.

Get them to hold onto this tongue back position for fifteen seconds.

They should be able to feel the stretch of the soft palate during the same.

Carry this out ten times in a session.

It is recommended to carry out each set three times a day with periods of rest in between.

Effortful swallow

Instruct patient to sit upright, relaxed with mouth closed.

Instruct the patient to imagine as if swallowing a large bolus and perform the swallow.
This increased tension at the tongue will elicit a better bolus propulsion

While performing the same, get them to feel the pressure exerted on the posterior
tongue.

Carry out this for ten repetitions to complete a set.

Ensure that they relax after every trial.

It is recommended to carry out each set three times a day with periods of rest in between.

i1) Speech tasks

Production of back vowels

Instruct patient to sit upright and relaxed.

Ask them to say any back vowel like /u/.

Get them to articulate the same for ten repetitions to complete one set.
There can be a total of five trials in a session.

It is recommended to carry out each set five times a day with periods of rest in between.

Note: The use of /a/ alternatively along with /u/ would increase the posterior tongue
movement, along with increasing the elevation of velum, which also occurs

simultaneously with bolus propulsion.
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Production of ‘gu’ syllable

Instruct patient to sit upright and relaxed.

Ask them to say the ‘gu’ syllable.

Get them to articulate the same for ten repetitions to complete one set.
There can be a total of five trials in a session.

It is recommended to carry out each set five times a day with periods of rest in between.
Hawk manoeuvre

Instruct patient to sit upright and relaxed.

Instruct the patient to produce words with/k/ in the final position, such as 'hawk’, ‘park’,
'stock’, 'shock’, 'pick’ etc.

Ensure that they produce the words in a clear and steady voice with comparatively
increased loudness than the patient’ typical voice.

Carry out the activity with twenty words in each session.
Production of lingual CV syllables

Instruct patient to sit upright and relaxed.

Instruct the patient to alternately and continuously say /k/ and /g/ as fast as possible.
This would facilitate posterior tongue to soft palate contact.

Next instruct the patient to alternately and continuously say “ta-ka” or “cha- ka” as fast
as possible. This is helpful to improve the sweeping motion of the tongue.

Get them to perform ten repetitions which completes a set.

It is recommended to carry out each set five times a day with periods of rest in between.

C) Strengthening exercises

Tongue back elevation against resistance
Materials required: Tongue depressor or ice cream stick, a pair of gloves.

Instruct the patient sit upright, relaxed with mouth open wide.
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Introduce a tongue depressor towards the posterior region of the mouth.

Ask the patient to produce sounds /k/ or /g/ or any sound with posterior tongue
movement. The principle here is to move the posterior part of the tongue.

While doing so, offer a slight resistance against the tongue movement with the tongue
depressor.

This can be carried out for ten repetitions to complete a set.

It is recommended to carry out each set five times a day with periods of rest in between.

I EXERCISES TARGETING THE ACTIVITY OF EATING AND DRINKING

Posterior propulsion of gauze with liquid

Materials required: A long piece of gauze, fruit juice, a pair of gloves.

Dip the gauze ball tied with a string in fruit juice.
Place the long piece of gauze ball at the midline of the tongue.
Ask them to push the ball upward and backwards with the tongue.

This would, in turn, squeeze the juice from the gauze and ensure bolus propulsion.
Sour bolus propulsion
Materials required: Sour candy, a pair of gloves.

Introduce the sour candy towards the back of the tongue.

Now ask the patient to push the candy against the palate.

The anterior to posterior movement of the tongue results in the propulsion of the bolus.
This can be done when the patient has bolus control but still has not begun oral feeding
yet. So after the activity the patient can be asked to spit the bolus out.

This can be done for a duration of 10 minutes in a session.

Note: The sourness of the candy creates an oral awareness and stimulates muscle to

initiate the swallow.
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CHAPTER IV

ORAL HYGIENE AND ITS MAINTAINANCE

Oral hygiene is the practice of keeping the mouth, teeth, tongue and gums clean and
healthy, free from disease and other problems. Oral hygiene has an impact on the
overall health of an individual and can lead to many disease conditions. Poor oral health
has been associated with chest infections, heart conditions, stroke and diabetes. It can
also impact people’s ability to eat and drink and can lead to soreness, bad breath and

social embarrassment.

Oral care is particularly important for individuals who have dysphagia. Patients who
are nil by mouth or on limited oral intake are at increased risk of poor oral hygiene. For
hospitalised individuals who are dependant for feeding, the risk of pneumonia and other
infections is greater. The oral cavity serves as a host for multiple microorganisms,
including the ones that may be responsible for pneumonia. While performing the
swallowing assessment with different boluses in individuals with pharyngeal
dysphagia, these microorganisms can enter the lungs, if aspirated, leading to
pneumonia. In those with dysphagia associated with xerostomia, the thick saliva, which
serves as a medium for microorganisms to multiply, can be easily aspirated, leading to
pneumonia. Thus, maintenance of oral hygiene is essential as it plays a significant role
in preventing aspiration pneumonia and as speech-language pathologists (SLPs), we
must ensure oral hygiene in our patients. SLPs need to counsel patients on the
importance of maintaining oral hygiene and suggest possible oral care methods. They

also need to make necessary referrals to dentists and dieticians, whenever necessary.

During the assessment, an SLP should assess the oral hygiene status. It can be done by
use of some standardised tests available. THROAT is test that was developed by
Dickinson et al. in 2001. It assesses the oral health and status in nine subsections that
is rated on a 4-point likert scale. The subsections include lips, teeth, gums, mucous
membrane, palate, tongue, floor of mouth, smell and saliva. Another widely used tool
is the Oral Health Assessment Guide (OHAG) initially given by Eilers et al. in 1988,

which consists of 8 items. It was developed to assess oral health post chemotherapy and
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radiotherapy in cancer patients at rehabilitative centres. However, a study by Anderson
et al. in the year 2002 provided a revised version referred to as the ‘Revised Oral
Assessment Guide’ [ROHAG]. This also consisted of 8 items, but modifications were
made under the categories of lips, mucous membrane, teeth and gums. It is used for
assessment of oral health in elderly and in post-stroke, radiotherapy and chemotherapy

population. The OHAG is more widely used as it caters to a wider population.

Signs of healthy mouth: A healthy mouth looks clean and moist. The lips, tongue and
roof of the mouth should be pink. There should be no sign of decay or red/white patches.

If the patient has dentures, these should fit properly.

Signs of Unhealthy mouth: These include dryness due to a lack of saliva, gum disease
(redness, inflammation, bleeding), oral thrush/candida (a white coating), excessive

drooling, mouth ulcers and dental decay.

During management of speech and swallowing problems, it is essential to counsel the
patient and the caregivers regarding the importance of maintenance of oral hygiene.
Here are a few tips that SLPs can use while counselling patient and the caregivers on

oral hygiene.

In case the patient has motor issues, proper positioning is essential during brushing of
teeth. The recommended position for oral care is the head and body at 30 to 45 degree
upright. A seated position fully upright with good head support will be ideal. If the
person is lying down, try to raise or tilt their head very carefully to one side, using extra
pillows. An elevated side-lying position helps prevent aspiration during mouth
cleaning. Swallowing with chin lowered seating position is safer.

It is important to clean the teeth using toothbrushes with soft bristles twice a day in
order to remove dental plaques and food debris.

. An electronic toothbrush will help patients who have difficulty in moving hands and
arms during brushing. Timers are also available in these brushes to monitor the time.

. They can use a fluoride toothpaste that does not foam.

. The area in between teeth can be cleaned using dental floss or interdental brush.
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Individuals having poor oral control with difficulty in expectoration, an oral swab or
dampened gauze can be used.

Mouthwash can be used to remove food particles left after brushing and flossing.
However for individuals with dysphagia, use of mouthwash is not advisable.
Chlorhexidine Gluconate gel or spray can be used around the gums, tongue and cheeks,
twice a day.

If they have no teeth, tell them to brush gums with a moist, small, soft toothbrush twice
a day. Also Chlorhexidine Gluconate gel or spray can be used twice daily to massage
around the teeth, gum margins, tongue, cheeks and palate.

In case they are using dentures, instruct them to keep it clean by brushing twice a day.
Cleaning dentures is to be done with denture brush or toothbrush, a mild soap and water.
Regular toothpaste should not be used as it is too abrasive for the dentures surface.
Also, instruct them to remove and soak them at night in water, in addition to brushing.
For individuals with xerostomia, wet the mouth every 2-3 hours with a small, soft
toothbrush using clean water/saline. Apply water based moisturiser every 2-3 hours to
the lips and inside the mouth. This will help keep the mouth moist.

In case of locked jaw or clenching, mouth prop can be used. To improve access to the
whole mouth, ask the person to bite down on a second toothbrush.

If the patients are unable to spit, a damp non fraying gauze can be used to remove excess
toothpaste and debris.

If the mouth is particularly 'dirty’ or there is gum bleeding, the toothbrush can be dipped
in chlorhexidine mouthwash or gel and can be applied to the teeth and soft tissues.
Individuals who have severely impaired swallow function, who are nil-by-mouth; have
very dry mouths, leading to in the build-up of dried saliva secretions on the soft tissues,
more so on the palate and tongue areas. Use a gloved finger, a water-based oral
hydrating gel and apply and rub into the soft tissues. The gel would soften the secretions
after a couple of minutes, remove it using a dampened gauze. Remove the secretions
using circular motions.

The tongue can be cleaned from back to front with a tongue brush under light pressure.
Instruct them to replace your toothbrush every three months or sooner if bristles are

splayed or worn.
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There are minor variations in oral care with increasing severities of dysphagia. The

table that follows depicts the same

Table 4.1:

Oral care across increasing severities of dysphagia

Severity

Management of oral care

Minimal dysphagia

Generally used hygiene measures: Brushing twice in
a day using fluoridated toothpaste, gargling or

clearing mouth with water after a meal.

Mild dysphagia

Brushing using a low foaming and high fluoride

content tooth paste.

Flossing recommended that could remove debris

between the teeth. Interdental brushes also to be used.

Moderate dysphagia

Brushing after every meal is mandatory.

Severe dysphagia

Brushing using a dry or a damp brush without any
paste usually as a measure to prevent aspiration.
Topical application of fluoride product done using
oral swab to clean the oral cavity. The same to be done

for 2 times in a day.




APPENDIX -C

Worksheet 1: This can be used for exercises that are measured in terms of duration. The
longest duration that was performed by the patient on that day of the session is recorded
under the day 1 column and likewise the responses across the week can be documented.

The name of the exercise carried out is written in the first column.

Worksheet 2: This chart is used for exercises that are performed based on number of
repetitions. The highest number of repetitions by the patient on that day of the session
is marked on the day 1 column and likewise the responses across the week can be

documented. The name of the exercise carried out is written in the first column.
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