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Abstract
Neurological disorders lead to varying degrees of impairment in the functions of vital swal-
lowing structures, such as the cortex, cerebellum, brainstem, cranial nerves, and muscles. 
Neurogenic dysphagia is observed in approximately 50% of common neurological disorders 
such as stroke, multiple sclerosis, and Parkinson’s disease. Although the pathophysiology and 
course of the disease vary, dysphagia may occur at any stage of swallowing, including oral 
preparation, oral, pharyngeal, and esophageal phases. Neurogenic dysphagia ranks among 
the top symptoms that restrict patients’ independence in daily life activities, reduce their 
quality of life and increase morbidity and mortality rates. Despite being a prevalent and high-
ly impactful symptom among patients, neurogenic dysphagia can go unnoticed among the 
multiple symptoms experienced by neurological disorders due to their nature. It is important 
to be aware of disease-specific risk factors for the early detection of neurogenic dysphagia. 
Overlooked dysphagia can lead to complications such as aspiration pneumonia, dehydration, 
malnutrition, and weight loss. Among these complications, aspiration pneumonia is the most 
common, requiring attention due to its recurrent hospitalizations, inpatient treatment, and 
high healthcare costs. Many patients exhibit common neurogenic dysphagia symptoms such 
as drinking liquids in small sips, cutting solid foods into small pieces, decreased appetite, 
and prolonged meal times. The aim of this study is to examine various aspects of neurogenic 
dysphagia in different neurological disorders, including its etiology, risk factors, symptoms, 
and prevalence.
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Öz
Nörolojik hastalıklar yutma için hayati öneme sahip korteks, serebellum, beyin sapı, kranial 
sinirler ve kaslar gibi yapıların fonksiyonlarında çeşitli derecelerde bozulmaya yol açar. Nöroje-
nik disfaji; inme, multiple skleroz, parkinson gibi yaygın görülen nörolojik hastalıkların yaklaşık 
%50’sinde görülür. Hastalığın patofizyolojisi ve seyrine göre değişmekle birlikte yutmanın oral 
hazırlık, oral, faringeal ve özefageal fazlarının herhangi birinde disfaji ortaya çıkabilir. Nöro-
jenik disfaji bu hastaların günlük yaşam aktivitelerindeki bağımsızlıklarını kısıtlayan, yaşam 
kalitelerini azaltan ve morbidite, mortalite oranlarını arttıran semptomlar arasında ilk sıralar-
dadır. Nörojenik disfaji, yaygın görülen ve hastaları oldukça olumsuz etkileyen bir semptom 
olmasına rağmen nörolojik hastalıkların doğası gereği hastanın yaşadığı çoklu semptomlar 
arasında gözden kaçabilmektedir. Nörojenik disfajinin erken tespiti için hastalıklara özel risk 
faktörlerinin iyi bilinmesi önemlidir. Gözden kaçırılan disfaji ilerleyen dönemlerde aspirasyon 
pnömonisi, dehidrasyon, malnütrisyon, kilo kaybı gibi komplikasyonların oluşmasına neden 
olur. Bu komplikasyonlar arasında en sık görülen aspirasyon pnömonisi; tekrarlı hastane baş-
vuruları, yatarak tedavi ve yüksek sağlık maliyetleri gerektirmesi nedeniyle dikkat edilmesi 
gereken bir durumdur. Hastaların birçoğu sıvıları çok yudumda içme, katı gıdaları küçük lok-
malara bölme, iştahta azalma, yemek süresinin uzaması gibi ortak nörojenik disfaji belirtilerine 
sahiptir. Bu çalışmanın amacı farklı nörolojik hastalıklarda görülen nörojenik disfajinin oluşma 
mekanizması, risk faktörleri, semptomları ve prevelansı gibi yönlerini incelemektir.
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Neurogenic dysphagia
Swallowing is a neuromotor activity of vital impor-
tance. It consists of oral preparation, oral, pharyngeal, 
and esophageal phases. Swallowing’s neuromotor con-
trol is carried out by cranial nerves trigeminal, abdu-
cens, facial, vagus, and hypoglossal. During swallow-
ing, coordination and control extend to 25 pairs of 
muscles The term “dysphagia,” comes from the Greek 
roots “dys,” meaning “difficulty,” and “phagein,” mean-
ing “to eat,” refers to a swallowing disorder (1). Neuro-
logical disorders are the most common cause of dys-
phagia. Neurogenic dysphagia describes swallowing 
disorders caused by the central and peripheral nervous 
system, neuromuscular transmission, or muscle dis-
eases. Neurogenic dysphagia is one of the most com-
mon and dangerous symptoms of many neurological 
diseases. It is estimated that approximately 50% of all 
patients suffer from neurogenic dysphagia (2). Clini-
cal effects of neurogenic dysphagia include aspiration 
pneumonia, dehydration, malnutrition, decreased 
quality of life, and inability to intake food orally. These 
complications associated with dysphagia can lead to 
mortality in neurological diseases (3). Understanding 
the complex patterns of irregular swallowing is crucial 
in cases of severe dysphagia. This knowledge is nec-
essary for healthcare professionals to accurately diag-
nose and effectively treat individuals with neurogenic 
dysphagia. By understanding the neural pathways and 
mechanisms involved in swallowing, healthcare pro-
fessionals can develop appropriate therapeutic strate-
gies to address the specific challenges faced by patients 
with neurogenic dysphagia. This review aims to facili-
tate the recognition of the differences necessary for the 
appropriate diagnosis and treatment of swallowing 
disorders. Additionally, it aims to assist patients, care-
givers, and healthcare professionals in acquiring the 
necessary knowledge to live with the condition.

Stroke
Stroke is a neurological condition that occurs due to 
occlusion or rupture of arteries supplying the brain, 
resulting in the sudden loss of brain functions and a 
neurological presentation lasting longer than 24 hours. 
Motor function impairments, such as dysphagia, are 
common in individuals experiencing vascular dam-

age to the central nervous system (4). The incidence 
of dysphagia in stroke varies between 19% and 81% 
and is often associated with aspiration pneumonia (5, 
6). The prevalence of dysphagia increases from 38% 
when diagnosed through clinical swallowing examina-
tions to up to 75% when evaluated using instrumental 
techniques (7). Stroke patients with dysphagia have a 
threefold increase in the risk of aspiration pneumonia, 
and those with aspiration have an elevenfold increase 
in the risk of pneumonia (8). Advanced age, high 
scores on disease-specific classifications, low quality of 
life index score, malnutrition, low body mass index, 
larger lesion volume, subcortical and cortical involve-
ment, brainstem involvement, corticobulbar system 
involvement, white matter involvement, dysarthria, 
presence of dysphonia or reduced maximum pitch, 
cognitive impairment or dementia, male gender, high-
er Glasgow Coma Scale score at admission, presence 
of hemorrhagic or ischemic stroke, involvement of the 
anterior or middle cerebral artery, large or cerebral ar-
tery involvement, small vessel occlusion, facial palsy, 
presence of hyperlipidemia, and thalamic lesions are 
predictive factors determining the prognosis of dys-
phagia following stroke (9).

Disruptions in swallowing physiology occur as a 
result of cerebral, cerebellar, or brainstem strokes, and 
the severity and pattern of dysphagia vary based on the 
lesion’s localization. Dysphagia resulting from brain-
stem strokes (40-81%) constitutes the majority of dys-
phagias observed after stroke (10). Retrospective stud-
ies indicate that strokes occurring in the infratentorial 
region, including the brainstem (midbrain, pons, me-
dulla), and the cerebellum, lead to more severe dys-
phagia compared to strokes in the supratentorial re-
gion, involving deep (thalamus and basal ganglia) or 
lobar (cortex and subcortical areas) intracerebral re-
gions (11). Infratentorial lesions primarily cause dys-
phagia due to motor deficits, while supratentorial le-
sions often result in dysphagia originating from senso-
ry afferent deficits (12). The nucleus tractus solitarius, 
responsible for initiating swallowing, and the nucleus 
ambiguus, coordinate the synchronized contraction of 
lingual, laryngeal, pharyngeal, and muscles. Damage 
to these neural pathways in the cerebellum diminishes 
its inhibitory effect on the cerebral cortex, leading to 
dysphagia (10). Cerebral lesions disrupt the inten-
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tional control of chewing and bolus transfer during 
the oral phase. Cortical lesions involving the precen-
tral gyrus cause impairment in contralateral tongue, 
lip, and facial motor control, leading to disturbances 
in contralateral pharyngeal peristalsis. Cerebellar le-
sions impact cognitive functions, resulting in concen-
tration or selective attention deficits that negatively af-
fect swallowing control. Brainstem lesions affect oral, 
lingual, and cheek sensation, the timing of pharyngeal 
swallowing initiation, laryngeal elevation, glottic clo-
sure, and cricopharyngeal relaxation (13). The right 
hemisphere contributes more to the sensory-motor in-
tegration of swallowing than the left hemisphere (14). 
Severe dysphagia and aspiration are more commonly 
observed with right hemisphere involvement, while 
oral disorders are more frequent with left hemisphere 
involvement (Figure 1) (15).

Aspiration, the most severe symptom of dysphagia, 
is observed in approximately 40% of acute stroke pa-
tients. Silent aspiration, primarily caused by reduced 
sensory input or decreased cough reflex, constitutes 
the majority of these cases. Stroke-related pneumo-
nia, due to its association with increased mortality, 
disability rates, and prolonged hospital stays, is a cru-
cial symptom that requires attention (16).  Dysphagia 
leads to malnutrition, dehydration, low-grade fever, 
loss of appetite, weight loss, wet voice, feeling of block-
age in the throat, and airway obstruction. During the 
oral preparation stage, chewing disorders, prolonged 

chewing, weak lip seals, drooling while chewing, or 
solid food pocketing in the cheeks may occur. In the 
oral propulsion stage, difficulty initiating swallowing is 
observed, and in the pharyngeal stage, symptoms such 
as inability to swallow, choking, nasal regurgitation, 
coughing, shortness of breath, and pain during swal-
lowing are prevalent. In the esophageal phase, symp-
toms such as belching or indigestion due to reflux, 
recurrent pneumonia, bad taste in the mouth upon 
waking, heartburn, chest pain, or discomfort may oc-
cur (17).

As a result, one of the common causes of dysphagia 
is considered to be stroke. Stroke can have significant 
adverse effects on swallowing physiology, impacting 
both oral and pharyngeal stages of swallowing. The 
severity and pattern of dysphagia following cerebral, 
cerebellar, or brainstem strokes vary depending on the 
localization of the brain lesion.

Dementia
The prevalence of dementia, and dysphagia associated 
with dementia increases with aging. Various assess-
ments are conducted in individuals suspected of de-
mentia, but establishing a definitive diagnosis takes 
time. When dementia is mentioned, cortical changes 
related to cognitive impairments are typically what 
come to mind. However, upon examining MRI imag-
es from the early stages, damage to the brainstem re-
gion involved in swallowing control is observed (18). 
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Figure-1.  Pathophysiology of Dysphagia in Stroke 
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Swallowing difficulties observed in the early stages of 
dementia in patients are attributed to the natural ag-
ing process (19). This situation leads to delayed diag-
nosis of dysphagia in dementia patients and can result 
in an increase in the complication rate, potentially 
culminating in mortality in advanced stages (20). De-
mentia patients experience problems with dysphagia 
such as increased leakage duration during chewing, 
prolonged initiation time of swallowing, premature 
bolus spillage, and decreased bolus clearance (21). 
Although the prevalence of dysphagia in dementia 
patients is estimated to be around 45% on average, it 
varies depending on clinical features such as demen-
tia type, disease stage, and process (22). Apart from 
those listed below, neurogenic dysphagia is also ex-
perienced in frontotemporal and lewy body types of 
dementia (23).

Alzheimer’s disease 
Alzheimer’s disease, which constitutes 60-70% of all 
dementia cases, is characterized by progressive cogni-
tive, behavioral, and neuropsychiatric symptoms at-
tributed to hippocampal and bilateral temporal-pari-
etal lobe involvement (24). In Alzheimer’s disease, the 
sensory aspect of swallowing is affected due to neuro-
fibrillary tangles originating from neuritic plaques and 
olfactory pathway involvement. Dysphagia develops in 
84% to 93% of moderate to severe Alzheimer’s patients 
due to impaired cognitive functions, leading to visual 
recognition inability of bolus and oral-tactile agno-
sia. Consequently, symptoms such as decreased smell 
and taste sensations during the oral phase, impaired 
perception of food in the mouth, inability to initiate 
voluntary swallowing, and delayed oral transit of liq-
uids are observed (25). The presence of dysphagia in 
Alzheimer’s patients leads to increased hospital ad-
missions, inpatient treatment, and healthcare expen-
ditures (26). Therefore, it is important to be vigilant 
against risk factors such as difficulty in oral/labial resi-
due clearance and bolus cleaning for early detection of 
dysphagia (27). 

Vascular dementia 
In the second most common type of dementia, vas-
cular dementia, the motor aspect of swallowing is af-
fected more than the sensory aspect (28, 29). Distur-

bances are observed in the chewing of semi-solid food 
and the formation of the bolus due to the involvement 
of the trigeminal and hypoglossal cranial nerves re-
sponsible for chewing and tongue movements. Pa-
tients with vascular dementia experience problems 
not only in the oral phase but also in the motor com-
ponents of the pharyngeal phase, including hyolaryn-
geal movement and epiglottic inversion. Compared to 
Alzheimer’s disease, vascular dementia is associated 
with a higher incidence of overall aspiration and silent 
aspiration (29).

Parkinson’s disease 
Parkinson’s disease (PD) is a complex neurodegenera-
tive progressive disorder that affects both motor and 
non-motor functions. In pathophysiology, dopami-
nergic neuron loss occurs due to the decrease in dopa-
mine in the basal ganglia and the accumulation of cyto-
plasmic residues containing the insoluble α-synuclein 
(αSyn) protein, called Lewy bodies, in more than one 
cell type (30). Dysphagia, which is difficulty in swal-
lowing, is a common non-motor symptom experi-
enced by people with PD. It can affect any stage of the 
disease and any of the oral, pharyngeal, esophageal 
phases It can affect any phase of swallowing, including 
oral, pharyngeal, and esophageal stages of the disease 
(31). Swallowing disorders can occur in the early stages 
or even in the prodromal stage of PD, even if they are 
typically more noticeable in advanced stages (31, 32). 
Unlike stroke, dysphagia in PD often worsens with the 
progression of the disease and appears approximately 
10-11 years after the onset of motor symptoms (33, 
34). The prevalence of dysphagia in PD varies depend-
ing on disease duration, stage, and assessment method 
(35).  There are differences between the prevalence of 
dysphagia reported subjectively (35%) and that con-
firmed by instrumental methods (85%) (33). Due to 
deficiencies in sensorimotor functions and a decreased 
protective cough reflex, many individuals with PD 
may not be aware of their swallowing issues. This lack 
of awareness often leads to asymptomatic dysphagia in 
the early stages, subsequently resulting in silent aspi-
ration and/or penetration (36, 37, 38). However, sev-
eral symptoms and signs can contribute to the early 
diagnosis of dysphagia in PD. These include prolonged 
meal duration, difficulty swallowing tablets, a sensa-
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tion of food sticking or persisting in the throat after 
swallowing, coughing and choking during food and 
liquid intake, changes in voice (e.g., gurgling voice), 
and weight loss or low body mass index during recur-
rent chest infections (39). Even if not exhibiting these 
symptoms, Parkinson’s patients in Hoehn and Yahr 
stages 4 and 5, with dysphagia-related weight loss or 
a body mass index <20 kg/m2, drooling or sialorrhea, 
and clinical predictors such as dementia, should be as-
sessed for screening (40).

In the development of dysphagia in PD, both non-
dopaminergic and dopaminergic mechanisms may be 
involved (41). The extrapyramidal dysfunction aris-
ing from the degeneration of dopaminergic neurons 
in the substantia nigra plays a significant role in the 
pathophysiology of dysphagia in PD patients by im-
pairing the supramedullary swallowing network cru-
cially involved in swallowing. This hypothesis is also 
supported by the observation that some PD patients 
show a significant improvement in swallowing func-
tion after L-Dopa and that deep brain stimulation 
may affect the supramedullary swallowing network by 
modulating dopaminergic pathways (42). Lewy bod-
ies, which are αSyn aggregates involved in the pathol-
ogy of PD, have been found to accumulate in various 
non-dopaminergic cortical areas, including ‘central 
pattern generators’ in the medulla, brainstem, enter-
ic nervous system and motor nerves innervating the 
pharyngeal muscles, which can disrupt the swallow-
ing pattern (43). Peripheral mechanisms, such as atro-
phy of pharyngeal muscles and fast-to-slow fibre-type 
transition, also contribute to swallowing dysfunction 
(Figure 2) (44, 45). 

The hallmark features of dysphagia in PD include 
repetitive or festinated tongue movements, decreased 
coordination and speed of mastication, significantly 
prolonged oropharyngeal transit time, pharyngeal 
spillage, and delayed initiation of swallowing (40, 46). 
Additionally, studies report increased swallowing fre-
quency for clearing residues in the pharynx, esopha-
geal dysmotility and slowed hyolaryngeal movements. 
Deficiencies in airway protection may manifest as de-
creased cough airflow rates, reflex, and airway obstruc-
tion due to sensory impairments. (33, 46). Dysphagia 
can significantly affect the quality of life in patients 
with PD. Swallowing problems adversely affects well-
being, self-confidence, and social integration, leading 
to frustration and social isolation (39, 46).

In conclusion, dysphagia occurs in PD through 
dopaminergic, non-dopaminergic, and peripheral 
mechanisms. Dysphagia can be seen at any stage of the 
disease, but as the disease progresses, the symptoms 
worsen and negatively affect the quality of life. Dys-
phagia in PD causes aspiration pneumonia, leading to 
severe complications and even death.

Chorea, dystonia, and Wilson disease, which are 
included under the term movement disorders, are oth-
er diseases in which neurogenic dysphagia is observed 
(23).

Multiple sclerosis
Multiple sclerosis (MS) is the most common neuro-
degenerative disease of the central nervous system, 
characterized by chronic inflammation and demyelin-
ation (47). The formation of plaques in areas such as 
the cortex, cerebellum, brainstem, and cranial nerve 
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Figure-2. Pathophysiology of Dysphagia in Parkinson Disease
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regions, which have a functional impact on swallow-
ing, as a result of inflammation, leads to dysphagia in 
patients with MS (48).

The prevalence of dysphagia in MS patients varies 
between 21% and 90% (48, 49), with an average esti-
mate suggesting that approximately one out of every 
three patients has swallowing difficulties (50). Many 
factors, such as age, affected region, and disease type, 
influence the prevalence and severity of dysphagia in 
MS patients (51). It has been reported that MS pa-
tients with involvement of the brainstem, forebrain, 
and central pattern generator regions responsible for 
controlling swallowing function are more likely to ex-
perience dysphagia than other patients (52, 53). Stud-
ies investigating the relationship between disease type 
and prevalence have shown that patients with progres-
sive forms such as primary progressive MS (PPMS) 
and secondary progressive MS (SPMS) are more af-
fected by dysphagia compared to those with relapsing-
remitting MS (RRMS) (48, 54). The clinical course of 
dysphagia may vary for different MS types. In RRMS, 
dysphagia can last from 2-3 weeks to 2-4 months dur-
ing exacerbations and can become chronic during re-
mission periods, whereas for progressive types, there 
is a continuous increase in the severity of dysphagia 
(55). Another factor influencing the prevalence of dys-
phagia is the method of evaluating swallowing func-
tion. When evaluated with instrumental techniques, 

dysphagia prevalence increases to 65.7%, compared to 
38.4% diagnosed through clinical swallowing exami-
nations (51).

In the early stages of the disease, dysphagia can 
go unnoticed among multiple symptoms, and unless 
serious complications such as aspiration pneumonia 
develop, dysphagia may be neglected (56), with only 
2% of patients diagnosed with dysphagia receiving 
treatment (57). This delay in intervening in dyspha-
gia may lead to more severe dysphagia and increased 
disability and mortality rates in the advanced stages of 
the disease (58, 59). To detect overlooked dysphagia 
earlier, it is important to be aware of risk factors such 
as the use of certain medications in MS treatment, the 
initial symptom being swallowing problems, a high 
EDSS score (>8), and having motor and cerebellar 
symptoms, as well as disease duration and progressive 
disease course (60, 61).

Common signs of dysphagia in MS patients are 
frequent sips to drink fluids, dividing food into small 
morsels, and weight loss (60). Dysphagia typically 
stems from glottal closure issues, weakness in soft pal-
ate/laryngeal movements, and penetration during the 
pharyngeal phase. In rare cases, delayed swallowing 
reflex or residue transportation during the pharyn-
geal phase can lead to penetration (58, 62). In some 
instances, dysphagia is characterized by delayed swal-
lowing reflex and difficulty in bolus manipulation 
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during the oral phase. In the advanced stages of MS, 
dysphagia may be linked to reduced contractions in 
the hypopharynx or dysfunction of the upper esopha-
geal sphincter (61). Additionally, dysphagia in the oral 
phase may arise from cerebellar problems, while dys-
function in brainstem function, cognitive functions, 
and/or cerebellar disorders may contribute to dyspha-
gia in the pharyngeal phase (Figure 3) (63).

In conclusion, dysphagia associated with MS can 
affect the sensorimotor cortex, cerebellum, brain-
stem, and cranial nerves depending on the localiza-
tion of inflammation and demyelination in the cen-
tral nervous system. Dysfunction in these structures, 
each vital for swallowing function, can lead to a range 
of problems such as oropharyngeal sensory deficits, 
weakness in muscles involved in chewing and swal-
lowing, impaired initiation of voluntary swallowing, 
disruption of the swallowing reflex, and disturbance 
in the timing and sequencing of activation of struc-
tures involved in swallowing, as well as coordination 
problems among interacting structures. Complica-
tions related to dysphagia can occur in MS patients. 
Dysphagia should be screened for early using subjec-
tive and objective assessment methods regardless of 
the presence of symptoms in MS patients with vari-
ous risk factors. 

Bacterial and viral meningoencephalitis, tetanus, 
poliomyelitis and post-polio syndrome, which are in-
cluded under the term ınflammatory diseases of the 
central nervous system, are other diseases in which 
neurogenic dysphagia is observed (23).

Brain tumors 
Dysphagia is a prevalent complication of brain tu-
mors, and it is directly associated with the effects 
of the lesion, tumor resection, and the outcomes 
of chemotherapy and radiation therapy. Dyspha-
gia observed in brain tumors can lead to complica-
tions such as aspiration pneumonia, dehydration, 
and inadequate nutrition, significantly impacting 
long-term quality of life and mortality (64). Among 
all cancer types, dysphagia is most commonly seen 
in head and neck cancers, with an incidence rate of 
89%. Swallowing function activates a complex com-
munication network in the brain, involving bilateral 
sensorimotor cortex, premotor area, primary mo-

tor area, supplementary motor area, insular cortex, 
inferior frontal gyrus, cingulate gyrus, temporal 
lobe, inferior parietal lobule, precuneus, cerebellum, 
basal ganglia, and brainstem. Due to the intricate 
nature of swallowing, dysphagia can emerge from a 
tumor-induced lesion in the brain. The nucleus am-
biguus, responsible for generating motor responses 
in muscles, and the nucleus tractus solitarius (NTS), 
responsible for initiating and maintaining swallow-
ing based on bolus characteristics (size, texture, and 
temperature), are crucial structures for swallowing 
(23). In infratentorial brain tumors, compared to 
supratentorial brain tumors, penetration, aspiration, 
residue accumulation in the valleculae and piriform 
sinuses, and weakened swallowing reflex are more 
common, leading to an increased incidence of dys-
phagia. When comparing the incidence of dysphagia 
between benign and malignant tumors, there is no 
significant difference. Dysphagia arising from brain 
tumors is known to share similar characteristics with 
dysphagia resulting from stroke, as both conditions 
are outcomes of neurological interactions occurring 
in the same region (64). Tumor-related neurogenic 
dysphagia is also observed in metastases, neoplastic 
meningitis, and paraneoplastic syndromes under the 
umbrella term of brain tumors.

Neuromuscular diseases
Neuromuscular diseases (NMDs) are pathologies in-
volving motor units and sensory nerves, often rooted 
in genetic factors. The clinical course and manifesta-
tions of NMD vary depending on the underlying pa-
thology, with common symptoms including voluntary 
muscle weakness, muscle cramps, changes in muscle 
tone, balance problems, and difficulty swallowing 
(65). Dysphagia in adult NMDs typically affects the 
oropharyngeal phase, usually due to weakness in vo-
cal cords and pharyngeal muscles. Dysphagia in NMD 
individuals contributes to decreased quality of life and 
may lead to increased morbidity and mortality (2, 66). 
Dysphagia is prevalent across a broad spectrum of 
NMDs, accompanying the clinical course and mani-
festations of the disease. Pathologies within this spec-
trum include Oculopharyngeal Muscular Dystrophy 
(OPMD), Myotonic Dystrophy (MD), Facioscapu-
lohumeral Muscular Dystrophy (FSHD), Duchenne 
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Muscular Dystrophy (DMD), Myasthenia Gravis 
(MG), Amyotrophic Lateral Sclerosis (ALS), , and Spi-
nal Muscular Atrophy (SMA) (67).

OPMD, although a prototypical adult-onset rare 
hereditary myopathy, presents dysphagia as the ini-
tial symptom in 32% of individuals around their 
fifties (68, 69). Patients often complain of difficulty 
swallowing solid foods, the sensation of throat block-
age, and symptoms like coughing and choking dur-
ing meals (68, 70, 71). In Myotonic Dystrophy, pro-
longed contractions and relaxations of swallowing 
muscles such as the sternocleidomastoid, mastica-
tory muscles, and cricopharyngeal (upper esopha-
geal) sphincter result in dysphagia. The prevalence of 
dysphagia in MD ranges from 25% to 80%, depend-
ing on the duration and severity of the disease (72, 
73). FSHD patients develop dysphagia due to weak-
ness in the muscles around the mouth, leading to 
difficulty in bolus formation. While 25% of patients 
report symptoms like prolonged meal times and fear 
of choking, most do not complain of dysphagia (74). 
In DMD, increased tongue thickness leads to impair-
ment in the oral phase of swallowing. Delayed oral 
phase problems during swallowing and pharyngeal 
residues are also believed to reduce tongue strength 
(75, 76). Approximately 15% of MG patients develop 
fatigue-related dysphagia, characterized by weakness 
associated with effort and increased residue with re-
peated swallowing attempts. In advanced stages of 
the disease, myasthenic crises occur in 50% of indi-
viduals, potentially leading to aspiration due to dys-
phagia (77). ALS, characterized by progressive de-
generation of lower and upper motor neurons, mani-
fests early weakness in head and neck muscles due 
to corticobulbar pathway involvement. About 30% of 
patients present with dysphagia at diagnosis, which 
progresses with the disease (78). Dysphagia in ALS 
presents as premature spillage and a combination 
of hypopharyngeal residues in different areas (3). In 
patients with corticobulbar involvement, swallowing 
difficulties typically start with decreased tongue mo-
bility, reduced pharyngeal contraction, and difficulty 
manipulating the bolus. Aspiration due to reduced 
laryngeal elevation is also common (79, 80).

In conclusion, dysphagia caused by voluntary 
muscle weaknesses, affecting chewing and swallowing 

muscles, is one of the clinical symptoms of NMD. Par-
ticularly, as the disease progresses and affects esopha-
geal phase muscle activations, dysphagia severity can 
impact quality of life, morbidity, and mortality rates.

Traumatic brain injuries and spinal cord 
injuries
Dysphagia is a common complication of traumatic 
brain injuries (TBIs) and spinal cord injuries. TBIs 
result in diffuse axonal injury, brain contusion, and/
or hematoma-related damage, leading to pathophysi-
ological mechanisms such as edema, increased intra-
cranial pressure, hypoxia, ischemia, and inflamma-
tion. Particularly, cervical spine injuries and surgeries, 
especially at the C3-C5 level, can cause neurogenic 
dysphagia (81).

Psychogenic dysphagia
Psychogenic dysphagia is observed during adulthood 
and is more frequent in females. Unlike other types 
of dysphagia, typical complications such as aspiration 
pneumonia are not seen in psychogenic dysphagia, 
and no pathology is usually detected in neurological 
examinations. It is commonly encountered in indi-
viduals with depression, anxiety, and an introverted 
personality (23). Psychogenic dysphagia encompasses 
conditions such as globus pharyngis and phagophobia, 
often confused with eating disorders, arising from psy-
chosocial stress (81).

Conclusion
Dysphagia is a multifaceted and pervasive issue with 
significant implications for individuals across various 
neurological conditions. Neurogenic dysphagia, stem-
ming from disorders affecting the central and periph-
eral nervous systems, neuromuscular transmission, 
or muscle diseases, presents a range of challenges im-
pacting both quality of life and mortality rates. From 
strokes to dementia, Parkinson’s disease to multiple 
sclerosis, and various neuromuscular diseases, dyspha-
gia manifests differently in each condition, reflecting 
the complex interplay of neural pathways and muscu-
lar functions involved in swallowing. Understanding 
the distinct patterns and mechanisms of dysphagia in 
each neurological disorder is crucial for accurate di-
agnosis and effective management. Healthcare profes-
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sionals must navigate through the intricate neural net-
works and motor processes implicated in swallowing 
to develop tailored therapeutic strategies. Moreover, 
early detection and intervention are paramount to 
mitigate complications such as aspiration pneumonia, 
dehydration, malnutrition, and diminished quality of 
life associated with dysphagia.

Furthermore, dysphagia extends beyond purely 
neurological origins, encompassing traumatic brain 
injuries, spinal cord injuries, and even psychogenic 
factors. Each presents unique challenges that necessi-
tate comprehensive assessment and targeted interven-
tions. In addressing dysphagia, collaboration among 
healthcare providers, caregivers, and patients them-
selves is essential. Education and awareness initiatives 
can empower individuals to recognize symptoms, seek 
appropriate care, and implement strategies to manage 
dysphagia effectively. Overall, by deepening our un-
derstanding of the complexities surrounding dyspha-
gia in neurological disorders and beyond, we can strive 
towards improved outcomes, enhanced quality of life, 
and better support for those affected by this challeng-
ing condition.

Conflict-of-interest and financial disclosure 
The authors declare that they have no conflict of inter-
est to disclose. The authors also declare that they did 
not receive any financial support for the study.

REFERENCES
1. Karkos PD, Papouliakos S, Karkos CD, Theochari EG. 

Current evaluation of the dysphagic patient. Hippokra-
tia. 2009;13(3):141-6.

2. Clavé P, Shaker R. Dysphagia: current reality and 
scope of the problem. Nat Rev Gastroenterol Hepatol. 
2015;12(5):259-70.

3. Warnecke T, Labeit B, Schroeder J, et al. Neurogenic 
Dysphagia: Systematic Review and Proposal of a Clas-
sification System. Neurology. 2021;96(6):e876-e89.

4. Mansfield A, Inness EL, McIlroy WE. Stroke. Handb 
Clin Neurol. 2018;159:205-28.

5. Li S, Ma Z, Tu S, et al. Altered resting-state functional and 
white matter tract connectivity in stroke patients with 
dysphagia. Neurorehabil Neural Repair. 2014;28(3):260-
72.

6. Fernández-Pombo A, Seijo-Raposo IM, López-Osorio 

N, et al. Lesion location and other predictive factors of 
dysphagia and its complications in acute stroke. Clin 
Nutr ESPEN. 2019;33:178-82.

7. Cosentino G, Todisco M, Giudice C, Tassorelli C, Alfon-
si E. Assessment and treatment of neurogenic dyspha-
gia in stroke and Parkinson’s disease. Curr Opin Neurol. 
2022;35(6):741-52.

8. Martino R, Foley N, Bhogal S, Diamant N, Speechley M, 
Teasell R. Dysphagia after stroke: incidence, diagnosis, 
and pulmonary complications. Stroke. 2005;36(12):2756-
63.

9. Jones CA, Colletti CM, Ding MC. Post-stroke Dyspha-
gia: Recent Insights and Unanswered Questions. Curr 
Neurol Neurosci Rep. 2020;20(12):61.

10. Qiao J, Wu ZM, Ye QP, et al. Characteristics of dyspha-
gia among different lesion sites of stroke: A retrospective 
study. Front Neurosci. 2022;16:944688.

11. Kim YK, Cha JH, Lee KY. Comparison of Dysphagia Be-
tween Infratentorial and Supratentorial Stroke Patients. 
Ann Rehabil Med. 2019;43(2):149-55.

12. Balcerak P, Corbiere S, Zubal R, Kagi G. Post-stroke Dys-
phagia: Prognosis and Treatment-A Systematic Review 
of RCT on Interventional Treatments for Dysphagia Fol-
lowing Subacute Stroke. Front Neurol. 2022;13:823189.

13. CBE PTRF. 2016 National Clinical Guideline for Stroke - 
5th Edition. Royal Collage of Physicians. 2016.

14. Wilmskoetter J, Bonilha L, Martin-Harris B, Elm JJ, 
Horn J, Bonilha HS. Mapping acute lesion locations to 
physiological swallow impairments after stroke. Neuro-
image Clin. 2019;22:101685.

15. Miles A, Allen JE. Management of oropharyngeal neuro-
genic dysphagia in adults. Curr Opin Otolaryngol Head 
Neck Surg. 2015;23(6):433-9.

16. Schumann-Werner B, Becker J, Nikoubashman O, et al. 
The relationship between neurogenic dysphagia, stroke-
associated pneumonia and functional outcome in a co-
hort of ischemic stroke patients treated with mechanical 
thrombectomy. J Neurol. 2023;270(12):5958-65.

17. McIntosh E. Dysphagia. Home Healthc Now. 
2023;41(1):36-41.

18. Ji X, Wang H, Zhu M, et al. Brainstem atrophy in the 
early stage of Alzheimer’s disease: a voxel-based mor-
phometry study. Brain Imaging Behav. 2021;15(1):49-59.

19. Leonard R. Dysphagia and dementia: a ‘double dilemma’. 
Curr Opin Otolaryngol Head Neck Surg. 2023;31(6):357-
61.

20. Wang S, Gustafson S, Deckelman C, et al. Dysphagia 
Profiles Among Inpatients with Dementia Referred for 
Swallow Evaluation. J Alzheimers Dis. 2022;89(1):351-8.

158

Anadolu Klin / Anatol Clin



Anatolian Clinic Journal of Medical Sciences, January 2025; Volume 30, Issue 1

21. Langmore SE, Olney RK, Lomen-Hoerth C, Miller BL. 
Dysphagia in patients with frontotemporal lobar demen-
tia. Arch Neurol. 2007;64(1):58-62.

22. Sura L, Madhavan A, Carnaby G, Crary MA. Dysphagia 
in the elderly: management and nutritional consider-
ations. Clin Interv Aging. 2012;7:287-98.

23. Warnecke T, Dziewas R, Langmore S. Neurogenic Dys-
phagia. 2021.

24. Reitz C, Brayne C, Mayeux R. Epidemiology of Alzheim-
er disease. Nat Rev Neurol. 2011;7(3):137-52.

25. Broggio E, Pluchon C, Ingrand P, Gil R. [Taste impair-
ment in Alzheimer’s disease]. Revue neurologique. 
2001;157(4):409-13.

26. Tian H, Abouzaid S, Sabbagh MN, Chen W, et al. Health 
care utilization and costs among patients with AD with 
and without dysphagia. Alzheimer Dis Assoc Disord. 
2013;27(2):138-44.

27. Sato E, Hirano H, Watanabe Y, et al. Detecting signs 
of dysphagia in patients with Alzheimer’s disease 
with oral feeding in daily life. Geriatr Gerontol Int. 
2014;14(3):549-55.

28. Wolters FJ, Ikram MA. Epidemiology of Vascular De-
mentia. Arterioscler Thromb Vasc Biol. 2019;39(8):1542-
9.

29. Suh MK, Kim H, Na DL. Dysphagia in patients with de-
mentia: Alzheimer versus vascular. Alzheimer Dis Assoc 
Disord. 2009;23(2):178-84.

30. Simon DK, Tanner CM, Brundin P. Parkinson Disease 
Epidemiology, Pathology, Genetics, and Pathophysiol-
ogy. Clin Geriatr Med. 2020;36(1):1-12.

31. Pflug C, Bihler M, Emich K, Niessen A, Nienstedt JC, 
Flügel T, et al. Critical dysphagia is common in Parkin-
son disease and occurs even in early stages: a prospective 
cohort study. Dysphagia. 2018;33:41-50.

32. Schapira AH, Chaudhuri KR, Jenner P. Non-motor fea-
tures of Parkinson disease. Nature Reviews Neurosci-
ence. 2017;18(7):435-50.

33. Umemoto G, Furuya H. Management of dysphagia in 
patients with Parkinson’s disease and related disorders. 
Internal Medicine. 2020;59(1):7-14.

34. Suttrup I, Warnecke T. Dysphagia in Parkinson’s disease. 
Dysphagia. 2016;31(1):24-32.

35. Schindler A, Pizzorni N, Cereda E, Cosenti, et al. Consen-
sus on the treatment of dysphagia in Parkinson’s disease. 
Journal of the Neurological Sciences. 2021;430:120008.

36. Wang P, Wang B, Chen X, et al. Six-year follow-up of 
dysphagia in patients with Parkinson’s disease. Dyspha-
gia. 2022;37(5):1271-8.

37. Lee E, Kim GJ, Ryu H, Jung KI, Yoo WK, Ohn SH. Pha-

ryngeal Structure and Dysphagia in Patients with Par-
kinson's Disease and Related Disorders. Dysphagia. 
2024;39(3):468-75.

38. Clark JP, Adams SG, Dykstra AD, Moodie S, Jog M. 
Loudness perception and speech intensity control in 
Parkinson's disease. J Commun Disord. 2014;51:1-12.

39. Cosentino G, Avenali M, Schindler A, Pizzorni N, Mon-
tomoli C, Abbruzzese G, et al. A multinational consensus 
on dysphagia in Parkinson’s disease: screening, diagnosis 
and prognostic value. J. Neurol. 2022;269(3):1335-52.

40. Warnecke T, Schäfer KH, Claus I, Del Tredici K, Jost 
WH. Gastrointestinal involvement in Parkinson’s dis-
ease: pathophysiology, diagnosis, and management. NPJ 
Parkinsons Dis. 2022;8(1):31.

41. Leta V, Klingelhoefer L, Longardner K, Campagnolo M, 
Levent HÇ, Aureli F, et al. Gastrointestinal barriers to le-
vodopa transport and absorption in Parkinson’s disease. 
Eur. J. Neurol.. 2023;30(5):1465-80.

42. Suttrup I, Warnecke T. Dysphagia in Parkinson’s Dis-
ease. Dysphagia. 2016;31(1):24-32.

43. Palma JA, Kaufmann H. Treatment of autonomic dys-
function in Parkinson disease and other synucleinopa-
thies. Mov. Disord.. 2018;33(3):372-90.

44. Mu L, Sobotka S, Chen J, et al. Parkinson disease af-
fects peripheral sensory nerves in the pharynx. Jour-
nal of Neuropathology & Experimental Neurology. 
2013;72(7):614-23.

45. Cosentino G, Todisco M, Giudice C, Tassorelli C, Alfon-
si E. Assessment and treatment of neurogenic dysphagia 
in stroke and Parkinson’s disease. Curr.  Opin.  Neurol. 
2022;35(6):741-52.

46. Rudisch DM, Krasko MN, Burdick R, Broadfoot CK, 
Rogus-Pulia N, Ciucci MR. Dysphagia in Parkinson Dis-
ease: Part I–Pathophysiology and Diagnostic Practices. 
Curr. Phys. Med. Rehabil. Rep.. 2023:1-12.

47. Global, regional, and national burden of multiple 
sclerosis 1990-2016: a systematic analysis for the 
Global Burden of Disease Study 2016. Lancet Neurol. 
2019;18(3):269-85.

48. Fernandes AM, Duprat Ade C, Eckley CA, Silva L, Fer-
reira RB, Tilbery CP. Oropharyngeal dysphagia in pa-
tients with multiple sclerosis: do the disease classifica-
tion scales reflect dysphagia severity? Braz J Otorhino-
laryngol. 2013;79(4):460-5.

49. Levinthal DJ, Rahman A, Nusrat S, O’Leary M, Heyman 
R, Bielefeldt K. Adding to the Burden: Gastrointestinal 
Symptoms and Syndromes in Multiple Sclerosis. Mult. 
Scler. Int. 2013;2013:319201.

50. Guan XL, Wang H, Huang HS, Meng L. Prevalence of 

159

Neurogenic dysphagiaTanriverdi et al.



Anadolu Kliniği Tıp Bilimleri Dergisi, Ocak 2025;  Cilt 30, Sayı 1

dysphagia in multiple sclerosis: a systematic review and 
meta-analysis. Neurol Sci. 2015;36(5):671-81.

51. Mirmosayyeb O, Ebrahimi N, Shekarian A, Afshari-
Safavi A, Shaygannejad V, Barzegar M, et al. Prevalence 
of dysphagia in patients with multiple sclerosis: A sys-
tematic review and meta-analysis. J Clin Neurosci. 
2023;108:84-94.

52. Filippi M, Preziosa P, Banwell BL, Barkhof F, Ciccarelli 
O, De Stefano N, et al. Assessment of lesions on mag-
netic resonance imaging in multiple sclerosis: practical 
guidelines. Brain. 2019;142(7):1858-75.

53. Ansari NN, Tarameshlu M, Ghelichi L. Dysphagia In 
Multiple Sclerosis Patients: Diagnostic And Evalu-
ation Strategies. Degener Neurol Neuromuscul Dis. 
2020;10:15-28.

54. Alfonsi E, Bergamaschi R, Cosentino G, Ponzio M, 
Montomoli C, Restivo DA, et al. Electrophysiological 
patterns of oropharyngeal swallowing in multiple sclero-
sis. Clin Neurophysiol. 2013;124(8):1638-45.

55. Kesik G, Özdemir L. Non-pharmacologic Approaches to 
Dysphagia in Patients with Multiple Sclerosis: A System-
atic Review. Turk J Neurol. 2021;27:111-6.

56. Printza A, Triaridis S, Kalaitzi M, et al. Dysphagia Preva-
lence, Attitudes, and Related Quality of Life in Patients 
with Multiple Sclerosis. Dysphagia. 2020;35(4):677-84.

57. Hartelius L, Svensson P. Speech and swallowing symp-
toms associated with Parkinson’s disease and multiple 
sclerosis: a survey. Folia Phoniatr Logop. 1994;46(1):9-
17.

58. Poorjavad M, Derakhshandeh F, Etemadifar M, Soley-
mani B, Minagar A, Maghzi AH. Oropharyngeal dyspha-
gia in multiple sclerosis. Mult Scler. 2010;16(3):362-5.

59. Marchese-Ragona R, Restivo DA, Marioni G, Ottaviano 
G, Masiero S, Staffieri A. Evaluation of swallowing disor-
ders in multiple sclerosis. Neurol. Sci.. 2006;27(4):s335-
s7.

60. Barzegar M, Mirmosayeb O, Rezaei M, Bjørklund G, 
Nehzat N, Afshari-Safavi A, et al. Prevalence and Risk 
Factors of Dysphagia in Patients with Multiple Sclerosis. 
Dysphagia. 2022;37(1):21-7.

61. De Pauw A, Dejaeger E, D’Hooghe B, Carton H. Dys-
phagia in multiple sclerosis. Clin Neurol Neurosurg. 
2002;104(4):345-51.

62. Calcagno P, Ruoppolo G, Grasso MG, De Vincentiis 
M, Paolucci S. Dysphagia in multiple sclerosis - preva-
lence and prognostic factors. Acta Neurol Scand. 
2002;105(1):40-3.

63. Zainaee S, Rahmani S, Ghaemi H. Effective Swallowing 
Rehabilitation Strategies in Patients with Multiple Scle-

rosis Suffering from Dysphagia; A Review of Literature. 
JRRS. 2020;07.

64. Okuni I, Otsubo Y, Ebihara S. Molecular and Neural 
Mechanism of Dysphagia Due to Cancer. Int J Mol Sci. 
2021;22(13):7033.

65. Morrison BM. Neuromuscular Diseases. Semin Neurol. 
2016;36(5):409-18.

66. Britton D, Karam C, Schindler JS. Swallowing and Secre-
tion Management in Neuromuscular Disease. Clin Chest 
Med. 2018;39(2):449-57.

67. Argov Z, de Visser M. Dysphagia in adult myopathies. 
Neuromuscul Disord. 2021;31(1):5-20.

68. Tabor LC, Plowman EK, Romero-Clark C, Youssof S. 
Oropharyngeal dysphagia profiles in individuals with 
oculopharyngeal muscular dystrophy. Neurogastroen-
terol Motil. 2018;30(4):e13251.

69. Brisson JD, Gagnon C, Brais B, Côté I, Mathieu J. A study 
of impairments in oculopharyngeal muscular dystrophy. 
Muscle Nerve. 2020;62(2):201-7.

70. Côté C, Gagnon C, Youssof S, sKurtz N, Brais B. The 
requirement for a disease-specific patient-reported out-
come measure of dysphagia in oculopharyngeal muscu-
lar dystrophy. Muscle Nerve. 2019;59(4):445-50.

71. Youssof S, Romero-Clark C, Warner T, Plowman E. Dys-
phagia-related quality of life in oculopharyngeal mus-
cular dystrophy: Psychometric properties of the SWAL-
QOL instrument. Muscle Nerve. 2017;56(1):28-35.

72. Pilz W, Baijens LW, Kremer B. Oropharyngeal dysphagia 
in myotonic dystrophy type 1: a systematic review. Dys-
phagia. 2014;29(3):319-31.

73. Franco-Guerrero AA, Márquez-Quiroz LC, Valadéz-
Jiménez VM, Cortés H, Murillo-Melo NM, Muñoz B, et 
al. Oropharyngeal dysphagia in early stages of myotonic 
dystrophy type 1. Muscle Nerve. 2019;60(1):90-5.

74. Mul K, Berggren KN, Sills MY, et al. Effects of weakness 
of orofacial muscles on swallowing and communication 
in FSHD. Neurology. 2019;92(9):e957-e63.

75. Poorjavad M, Talebian S, Ansari NN, Soleymani Z. 
Surface Electromyographic Assessment of Swallowing 
Function. Iran J Med Sci. 2017;42(2):194-200.

76. van den Engel-Hoek L, Erasmus CE, Hendriks JC, 
Geurts AC, Klein WM, Pillen S, et al. Oral muscles are 
progressively affected in Duchenne muscular dystro-
phy: implications for dysphagia treatment. J Neurol. 
2013;260(5):1295-303.

77. Grob D, Arsura EL, Brunner NG, Namba T. The course 
of myasthenia gravis and therapies affecting outcome. 
Ann N Y Acad Sci. 1987;505:472-99.

78. Kühnlein P, Gdynia HJ, Sperfeld AD, et al. Diagnosis and 

160

Anadolu Klin / Anatol Clin



Anatolian Clinic Journal of Medical Sciences, January 2025; Volume 30, Issue 1

treatment of bulbar symptoms in amyotrophic lateral 
sclerosis. Nat Clin Pract Neurol. 2008;4(7):366-74.

79. Perry BJ, Martino R, Yunusova Y, Plowman EK, Green 
JR. Lingual and Jaw Kinematic Abnormalities Precede 
Speech and Swallowing Impairments in ALS. Dysphagia. 
2018;33(6):840-7.

80. Palovcak M, Mancinelli JM, Elman LB, McCluskey L. 
Diagnostic and therapeutic methods in the manage-
ment of dysphagia in the ALS population: issues in ef-
ficacy for the out-patient setting. NeuroRehabilitation. 
2007;22(6):417-23.

81. Tobias Warnecke RD, Susan Langmore. Neurogenic 
Dysphagia. Springer. 2018.

161

Neurogenic dysphagiaTanriverdi et al.


