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Abstract
Context: Dysphagia is one of the common symptoms observed in more than 80% of patients with Parkinson disease (PD). Dysphagia
is a potentially harmful feature that leads to the reduction of the quality of life, malnutrition, and aspiration pneumonia, which is
one of the main causes of death in patients with PD. The current study aimed at reviewing therapeutic approaches to dysphagia
treatment in PD.
Evidence Acquisition: MEDLINE literature through PubMed until 2017 was reviewed.
Results: Studies on the dysphagia treatment approaches in PD are very diffuse. These studies include the conventional rehabilitation of dysphagia, as well as behavioral-instrumental and electrophysiological treatments. Despite the usefulness of these treatments, due to the poor quality of such studies, the generalization of their results is limited.
Conclusions: It appears that a combination of treatments provides satisfactory results. Therefore, it is necessary to use new treatment methods in addition to the conventional treatments.
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1. Context

Parkinson disease (PD) is one of the progressive disorders of the nervous system caused by the progressive reduction of dopamine producing cells in ventrolateral part
of parse compacta located in substantia nigra of midbrain
(1, 2). The prevalence of PD in people over 60 years old is
about 1% (3). PD has a set of motor and non-motor symptoms. The main motor symptoms include bradykinesia,
tremor, rigidity, and posture instability (4). Non-motor
manifestations in such patients also include sleep disorder, depression, anxiety, psychosis, sexual problems, cognitive impairments including learning disorder and disorders of automatic nervous system such as respiratory problems. One of the most common and important symptoms
in patients with PD is difficulty in swallowing or dysphagia. Dysphagia is taken into consideration since it reduces
the quality of life, and even can lead to the death in patients with PD due to aspiration pneumonia (4, 5). Therefore, the current study aimed at reviewing the therapeutic
approaches to dysphagia treatment in PD.

2. Evidence Acquisition
MEDLINE literature through PubMed until 2017 was reviewed using the following keywords: swallowing and PD,
swallowing disorder and PD, dysphagia and PD, therapeutic approaches to dysphagia and PD, aspiration pneumonia and dysphagia in PD. Furthermore, articles on the efficacy of new electrophysiological treatment for dysphagia
improvement were investigated.

3. Results
3.1. Normal Swallowing
Normal swallowing includes four phases: oral preparatory, oral transfer, pharyngeal, and esophageal (6) that
are physiologically continuous. Swallowing biomechanics shows how the integration of a phase depends on integration in other phases. Oral preparatory and oral transfer phases considered as voluntary phases are performed
by the activity of the lips, teeth, jaws, and tongue. In oral
preparatory phase, the lips prevent the material from getting out of the mouth and the jaw and teeth help form the
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bolus with coordinated movements (7). In the oral transfer phase, the bolus is transferred to the oropharynx area
by the wave movements of the tongue. The pharyngeal
phase is an involuntary phase, which begins with the activation of swallowing reflex (8). Six events occur in the
pharyngeal phase of swallowing: (1) velopharyngeal valve
closure, (2) hyolaryngeal complex elevation, (3) laryngeal
glottic closure, (4) opening upper esophageal sphincter in
order to transfer the bolus to the esophagus, (5) retraction
of the base of tongue, and (6) contraction of the posterior part of pharyngeal wall (6). The final phase of swallowing is esophageal phase that the food is transferred
to the stomach by esophageal peristaltic movements after passing through the upper esophageal sphincter (UES)
(9). To perform these sequential and complex swallowing
movements, different nervous centers from different areas
including the primary and secondary sensory-motor cortical areas of both hemispheres, anterior insular cortex,
frontal lobe operculum, the anterior cingulate, the posterior parietal cortex, supplementary motor area, medulla
oblongata, and the inferior part of pons are involved (1014).
3.2. Oropharyngeal Dysphagia in Parkinson Disease
Dysphagia is observed in any of the swallowing phases.
Dysphagia is considered as a problematic characteristic in
patients with Parkinson disease (PD) and its prevalence is
different in various studies due to different stages of the
disease, the unknown nature of swallowing in PD, and the
type of swallowing assessment methods. This prevalence
is reported 30% to 100% (15, 16).
Oropharyngeal dysphagia has various medical, psychosocial, and even economic complications in such patients. The most important medical complications of dysphagia include aspiration pneumonia, dehydration, and
malnutrition that also lead to death of patients in some
cases, if diagnosis and treatment are not timely. Psychosocial complications that could have a negative impact on
the quality of life include depression and social isolation
(17). Swallowing problem in patients with PD is observed
in almost all swallowing phases, but the role of speechlanguage pathologist is more in the assessment and treatment of oral (oral preparatory and transfer) and pharyngeal phases. Symptoms of the disorder in the oral phase include inadequate bolus preparation, anterior leakage, and
drooling. Also, other symptoms consist of repetitive A-P
movement of bolus in the oral cavity especially tardive in
tongue movements, motor delay, and tongue tremor. Premature spillage of food to pharyngeal area during the oral
2

preparatory phase, multiple swallowing, and oral residue
are other problems observed in the oral phase (18, 19).
Dysphagia in pharyngeal phase is observed as delay in
swallowing reflex, reduced elevation of hyolaryngeal complex, reduced pharyngeal sensation, and thus reduced voluntary cough, food residual in vallecula and pyriform sinuses, and reduced speed in spontaneous swallowing (16,
19, 20). Also, glottic closure is performed with delay, which
leads to aspiration and subsequent aspiration pneumonia.
Swallowing problems in the esophageal phase is also observed as spasm, which reduces the food transfer and multiple contractions (19).
3.3. Pathophysiology of Dysphagia in Patients with Parkinson
Disease
Swallowing motor control is bilaterally performed in
the cerebral cortex. Evidence show that there is a type
of functional asymmetry in motor network of swallowing
between the hemispheres to control the swallowing functions (21). In patients with PD and dysphagia, the pathophysiology of dysphagia is still unknown. On one hand,
the lack of fixed answer in improving the function of swallowing of patients with PD to dopaminergic drugs, and
on the other hand, the lack of a specific relationship between dysphagia severity and duration of PD or general
motor impairment shows that disturbances in the nondopaminergic network can play a key role in PD dysphagia
(17, 22).
In addition, evidence shows that in PD, damage to control basal ganglia nuclei leads to disturbance in voluntary
movements of swallowing (oral phase), damage to the central pattern generator swallowing parts in the medulla oblongata, the dorsal motor nucleus of the vagus nerve as
well as the peripheral nervous system leading to dysphagia. Also, pedunculopontine tegmental nucleus, which is
reinforcing the nucleus of the inputs of taste path nucleus,
is one of the other essential components of the swallowing
function in the medulla oblongata, which play role in inhibiting pallidum inputs and are damaged in the progressive and a neurodegenerative diseases (10, 23). Recently,
neuroimaging studies show that cortical area such as the
primary sensory-motor cortex, integrated sensory-motor
area, insula, the anterior cingulate, and supplementary
motor area (SMA) in addition to the brain stem play an important role in the act of swallowing (6, 24). MEG evidence
in the assessment of swallowing-related cortical activities
in patients with PD show that local activity in the parts
of caudolateral from the premotor and primary sensorymotor cortex as well as the inferiolateral part of parietal
Arch Neurosci. In Press(In Press):e64921.
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lobe was observed in patients without dysphagic complications, but SMA activity is clearly reduced in such patients
compared to that of the healthy people; while there is a significant reduction in activity levels associated with the task
in patients with dysphagic Parkinson. Particularly, most of
the damage is related to the primary sensory-motor area
in patients with dysphagic Parkinson. In fact, it can be observed that in the early stages of progressive PD with the
advancement of neuronal degeneration, first, secondary
sensory-motor cortex is damaged, while damage to the primary sensory-motor area is observed in the final stages of
the disease (17).
3.4. Methods of Assessment and Specific Tests for Swallowing in
Patients with Parkinson Disease
Assessment and diagnosis of dysphagia in patients
with PD similar to the other pathologies include clinical and instrumental assessments that either self-reported
questionnaires (subjective assessment) or instrumental
assessment (objective assessment) can be used. Dysphagia in the subjective assessment is much less identifiable
than the objective assessment; therefore, less than 50% of
patients with PD and identified dysphagia by an instrumental assessment are aware of their swallowing problem
(16). Two instruments as the Munich dysphagia test (MDTPD) and swallowing disturbance questionnaire (SDQ) are
specifically used to assess and identify dysphagia in patients with PD. MDT-PD focuses on the early detection of
dysphagia symptoms in the early stages of PD, while SDQ
focuses on detecting aspiration and the existing dysphagia; 20% to 40% of patients with dysphagic Parkinson are
aware of their dysphagia problem and less than 10% report
their swallowing problems. Therefore, the importance of
these questionnaires is more obvious in early diagnosis of
dysphagia (19).
The fiberoptic endoscopic evaluation of swallowing
(FEES) and video fluoroscopy swallowing study (VFSS) can
be mentioned as standard diagnostic tools of dysphagia that their results are combined with the penetrationaspiration scale (PAS). FEES and VFSS are used to assess the
oral and pharyngeal phases of swallowing and more than
80% of patients with PD show the symptoms of dysphagia
during their disease according to the findings these tools.
Also, high resolution manometry (HRM) method is useful to investigate the swallowing problems in esophageal
phase as well as the clinical identification of non-obvious
swallowing problems in early stages of the disease (19).
As mentioned above, dysphagia could have a negative
effect on the quality of life of patients with PD by creatArch Neurosci. In Press(In Press):e64921.

ing the social and functional constraints and mood disorders. Therefore, one of the important factors associated
with swallowing is quality of life assessed by the speech
and language pathologists as a criterion for treatment progression. There are limited questionnaires to assess the
quality of life associated with swallowing, which include
SWAL-QOL, MDADI, DHI, and EAT-10 questionnaires (1, 2). According to the literature, SWAL-QOL and MDADI questionnaires are used to investigate the effect of dysphagia on the
quality of life in patients with PD (11). The SWAL-QOL questionnaire was developed in 2000 with 11 subscales and 44
items. The MDADI questionnaire was also designed in 2001
and has 20 items.
3.5. Dysphagia Treatment Methods in Patients with Parkinson
Disease
Although there is no specific underlying pathophysiology about the cause of dysphagia in patients with PD, favorable results can be obtained based on the existing findings
if the treatment of dysphagia is according to the underlying pathophysiology (12). Very limited studies are conducted on the effectiveness of interventional dysphagia in
patients with PD. Treatments of dysphagia in patients with
PD can be classified as conventional and new treatments.
Treatments of dysphagia include surgical, pharmaceutical,
and rehabilitation approaches; while new treatments emphasize behavioral-instrumental approaches such as expiratory muscle strengthen training (EMST), video-assisted
swallowing therapy (VAST), and electrophysiological treatments such as surface electrical stimulation (SES) and deep
brain stimulation (DBS). These methods are categorized in
Table 1.
Table 1 . Dysphagia Treatment Methods in Patients with Parkinson Disease
Treatment
Conventional treatments
New treatments

Treatment Method
Surgical, Pharmaceutical, Rehabilitation
EMST, VAST, SES, DBS

Abbreviations: EMST, expiratory muscle strengthen training; DBS, deep brain
stimulation; SES, surface electrical stimulation; VAST, video-assisted swallowing therapy.

3.6. Surgical Treatment
Limited studies are reported about surgical treatment.
In these studies, the problem in most of the patients was
in esophageal phase of swallowing that was related to
bad function of cricopharyngeal valve. Therefore, surgical treatment was performed in such patients by removing
3
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the cricopharyngeal valve. Manometry and VFSS test before surgery were used in these studies, but no instrumental assessment was performed after surgery and only the
patients’ comments showed the efficacy of surgical treatment in complete improvement of the dysphagia problem
in patients with PD (13).
3.7. Pharmaceutical Treatment
Pharmaceutical treatment is usually performed by the
prescription of L-dopa and injection of botulinum toxin in
the parotid glands (14). The effects of pharmaceutical treatment on improving motor functions of patients with PD
are well demonstrated. However, contradictory results are
reported on the effectiveness of pharmaceutical treatment
on the swallowing function of patients with PD. Some studies indicate the effect of pharmaceutical treatment on reducing the symptoms of dysphagia, while others indicate
no effect (10-12, 14, 19-26). Also, some (or several) studies
show that botulinum toxin injection (BT-A) only leads to
sialorrhoea decrease in patients with PD, but it has no effect on improving the swallowing function according to
VFSS assessments (14).
3.8. Rehabilitation Treatment of Swallowing
Newer therapeutic methods and approaches are used
in various pathologies since 1980s, considering the assessment and treatment of oropharyngeal dysphagia as a specialized field of clinical activity of speech and language
pathologists; and the effectiveness of many of these methods in various diseases are investigated and confirmed.
Rehabilitation treatments in PD are selected according
to signs and symptoms of dysphagia (12). Rehabilitation
treatments of swallowing are considered as alternative to
pharmaceutical treatment and include swallowing exercises, compensatory maneuvers, positional changes, LeeSilverman voice treatment (LSVT), food modify, chewing,
etc. (14, 19, 27). Several studies show the effectiveness of
compensatory and rehabilitation methods on improving
dysphagia in patients with PD (13, 28-31). But, the results
of these studies cannot be compared or generalized due to
the methodological defects such as heterogeneous population of the studied patients, lack of control group, lack
of randomly assignment of patients, different treatment
methods, and different output criteria (19). Conventional
treatments have a negative impact on quality of life. For example, prescribing compensatory strategies (such as tucking the chin or thickened liquids) are likely to adversely impact the patient’s quality of life (32). No randomized clinical trials were obtained based on these treatments.
4

3.9. Behavioral-Instrumental Treatments
Unfortunately, very limited valid interventional studies are conducted on dysphagia of patients with PD. Given
that effective function of the oropharyngeal neuromuscular system and motor and coordination skills plays a major role in safe swallowing, these variables are therefore
considered as the targets of rehabilitation exercises. Thus,
behavioral-instrumental techniques are used to improve
these functions (14, 19). In general, randomized clinical trials on patients with PD included investigations on the effectiveness of EMST and VAST on swallowing function and
the effectiveness of these treatments was assessed in the
current study (33, 34).
3.10. EMST
EMST leads to increase the power of sub-mental muscles and consequently increase the movements of hayolarynx complex. The effectiveness of EMST on dysphagia in
patients with PD compared to the sham group was investigated in a study. In this study, patient received treatment
25 times a day, five days a week for four weeks, and then the
patient was assessed by a VFSS post-test and PAS scale score
was recorded. Results indicated improvement of dysphagia and reduction of aspiration after EMST treatment in the
studied patient (33). Despite the effectiveness of this treatment, the results cannot be generalized to the population
of patients with dysphagia due to the limited range of disease and severity of dysphagia in subjects (3).
3.11. VAST
VAST treatment is relied on a mechanism to provide visual clues that includes observation of the normal swallowing process and the damaged swallowing of the patient
himself using the FEES (4). The effectiveness of the VAST
method was investigated compared to the conventional
treatment. In the study, VAST treatment was performed as
six sessions of observation of the normal swallowing process as well as observation of the swallowing process of the
patient himself through FEES. The conventional treatment
was performed in the control group, and VAST treatment,
in addition to the conventional treatment, was performed
in the experimental group, and swallowing function before and after the treatment was assessed by FEES test; the
quality of life associated with dysphagia was also assessed
by SDQ test. According to the findings of the study, pharyngeal residues reduced in the VAST treatment group and the
swallowing-related quality of life scores were improved
(34). But since this effectiveness was reported shortly after
delivering VAST treatment, the long-term effectiveness of
the method is unclear (3).
Arch Neurosci. In Press(In Press):e64921.
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3.12. Electrophysiological Treatment

3.15. Alternative Electrophysiological Treatments

Neurogenic dysphagia in patients with neurological
diseases may occur with different etiologies (35). Electrical
stimulation as a possible treatment for neurological dysphagia was proposed. Due to the better understanding of
the neurophysiology ingestion, the number of such studies was higher. Electrical stimulation may be either peripheral or central (6, 12). Electrical stimulation of peripheral
nerve is the stimulation of the oropharyngeal muscle activity by electrical pulses that are applied through the electrode to the skin (called transcutaneous neuromuscular
electrical stimulation or NMES). Central stimulation techniques stimulate peripheral nerves and muscles as well as
the cerebral cortex and affect the underline nervous mechanisms of motor function (6). Electrical stimulation in PD
is discussed in the following sections.

Recently, transcranial direct current stimulation
(tDCS) and repetitive transcranial magnetic stimulation
(rTMS), because of their noninvasive characters are widely
used in the fields of speech and language pathology
including dysphagia treatment in patients with stroke.
Although the evidence for the effectiveness of these techniques is not enough now, the results of a few studies
showed that these techniques are benefited in clinical
practice.

3.13. SES
SES treatment was also performed as randomized clinical trials in patients with PD in two studies (36, 37). In
these studies, patients were divided into three randomized groups and the treatment was performed daily for 15
days. All three groups received conventional treatment of
swallowing. SES treatment was performed in two groups,
so that sensory surface stimulation was performed in one
group and motor surface stimulation in another group.
SES treatment was delivered as the stimulation of submental area. In these studies, VFSS and FEES assessments
were used before and after the intervention and the quality of life associated with the patients’ swallowing was assessed by SWAL-QOL and MDAD questionnaires. The results
of these studies indicated dysphagia improvement as a result of both conventional and SES treatments and there
was no significant difference between the two treatment
methods (36, 37).
3.14. DBS
DBS of the brain is considered as one of the conventional treatment modalities in advanced stages of PD (30).
DBS is actually a surgical treatment in which foursquare
electrodes are placed bilaterally in one of the places of thalamus, sub-thalamic nuclei, or the inner part of globus pallidus (12). Results indicated no significant clinical improvement in swallowing function in patients with PF, despite
improvement of motor functions (27). Emergence of dysphagia can even be the side effect of DBS in patients with
PD (13, 14).
Arch Neurosci. In Press(In Press):e64921.

3.16. tDCS
The nature of the effectiveness of this treatment in improving dysphagia depends on the type of stimulation. Anodal stimulation facilitates the stimulation of motor cortex; while cathodal stimulation reduces the stimulation of
motor cortex (19). Anodal stimulation is usually given to
the pharyngeal motor cortex area for 20 - 30 minutes with
intensity of 1 - 2 mA. In dysphagia treatment, tDCS acts in
such a way that anodal stimulation increases the stimulation in the pharyngeal motor cortex area and the power
of synapses related to the task is increased in swallowing
motor network with increasing cortical stimulation in this
area and as a result improves the planning function, motor
initiation, and swallowing function (38-40).
3.17. rTMS
Another non-invasive electrical stimulation technique
is rTMS. It is used to change and modify cortical, intracortical, subcortical, and spinal structures. In rTMS stimulation, a high current pulse is generated by the coil of wire,
which can lead to the depolarization of target neurons.
Low-frequency pulses (about 1 Hz) have inhibitory effect
through slowing the excitability of neurons, while highfrequency pulses (≥ 3 Hz) have an excitability effect. The
rTMS may be used for pharyngeal or esophageal motor cortex in affected or unaffected hemisphere in patients with
stroke. Usually, rTMS is used 10 - 20 minutes a day for 5 - 15
days with different intensities between 1 and 5 Hz or higher,
depending on the target (32). However, there was no published evidence for using rTMS in patiens with PD.

4. Conclusions
Dysphagia in patients with PD is a common problem;
however, the pathophysiology of dysphagia is not definitively determined yet. Therefore, the present therapeutic approaches are unable to certainly treat this problem
5
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and further studies need to be conducted in this field. According to the current review findings, conventional treatments including compensatory and rehabilitative techniques have the defects such as short-time effects, highcost, and negative impact on quality of life. Thus, using
new strategies such as behavioral-instrumental and electrophysiological treatments in combination with current
therapies can be more effective. Although the effect of VAST
and EMST methods are proven, their long-term effects and
potential on patients with different degrees of PD are unknown. Furthermore, regarding new technologies, no clinical trial was conducted on the effectiveness of rTMS and
tDCS in swallowing rehabilitation in patients with PD.
It seems that combination approaches is more effective than conventional approaches.
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