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A B S T R A C T                                                                       
 
The stomatognathic system performs various functions of speech, mastication, 

perception of taste, deglutition and digestion. Swallowing is a complex 

function involving cordial functioning of the orofacial structures. The dentition 

and salivary gland secretions are involved in mastication and formation of 

bolus. The muscles involved in swallowing are regulated by cranial and spinal 

nerves. Myriad of conditions affecting this harmony of the stomatognathic 

system like structural variations, neuronal abnormalities, systemic conditions, 

auto immune disorders, neoplastic and mucosal lesions can deter mastication 

and normal deglutition. A detailed and systematic case history helps in early 

and prompt diagnosis of cause of dysphagia. This review focuses on 

recognizing stomatognathic conditions affecting the oral cavity and associated 

structures that could contribute to oropharyngeal dysphagia. Early recognition 

and prompt treatment of these local or systemic conditions decreases the 

morbidity associated with oropharyngeal dysphagia. 

Introduction 

On an average an individual swallows 500 times per day. Mastication and 

deglutition involves coordinated action of the stomatognathic system which 

includes skeletal and dental components, orofacial soft tissues, the 

Temperomandibular Joint (TMJ), and the masticatory muscles. Muscles of face, 

tongue, mastication, pharynx, soft palate, larynx, supra hyoid and infra hyoid 

muscles as well as the muscles of oesophagus are involved in the complex 

process of deglutition. The “swallowing center” in medulla oblongata closely 

regulates the functions of these muscles through the cranial nerves (trigeminal, 

facial, glossopharyngeal, vagus and spinal accessory) and peripheral nerves 

(C1-C3) [1,2]. 

Deglutition occurs in four distinct yet chronological phases: the oral 

preparatory phase, the oral transport phase, the pharyngeal phase, and the 

oesophageal phase [2,3]. While the first 2 phases are under voluntary control, 

the latter two phases are monitored involuntary. The consistency of food 

further decides if this is a two or four step process [4]. 

Dysphagia is a symptom that refers to difficulty or discomfort during the 

propagation of bolus from the mouth to the stomach. The term "dysphagia" is 

derived from the Greek words ‘dys’, with difficulty, disordered or ill and 

‘phago’, to eat or swallow, that describes difficulty in swallowing [3,5,6]. 
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Anatomically dysphagia can be oropharyngeal or 

oesophageal, pathophysiologically dysphagia can be 

caused by organic factors, structural diseases or 

impaired physiology [3,5,6]. A lesion above or proximal 

to the oesophagus precipitates oropharyngeal 

dysphagia. A patient with oropharyngeal dysphagia 

reports of uneasiness in initiating a swallow and 

propelling the food into the pharynx and esophagus. 

Swallowing is not usually painful. Associated phenomena 

include nasal regurgitation, coughing during swallowing, 

choking, residual food in the oral cavity, spilling of food 

from the mouth, drooling of saliva, heartburn, dysarthria, 

or nasal speech due to weakness of muscles of soft 

palate. Other clinical features that may present 

important diagnostic clues include the presence of a 

speech disorder, presence of cranial nerve deficits, limb 

weakness, changes in sleep pattern, sleep apnea and 

snoring [3,6,7]. 

While variants to normal swallowing pattern do exist, 

neurological and structural abnormalities of the head 

and neck and loss of skeletal muscle mass and decrease 

in muscle strength compromises swallowing resulting in 

dysphagia.  

Causes of Oropharyngeal Dysphagia 

Various endogenous and exogenous factors disrupting 

the physiology and anatomical harmony of oral and 

pharyngeal structures have detrimental effect on 

salivation, chewing, and swallowing mechanisms (Table 

1). 

1. Neuromuscular conditions affecting the 

stomatognathic system 

Conditions affecting the stomatognathic system 

undermine mastication and deglutition thereby causing 

dysphagia. Pathology affecting the TMJ and muscles of 

mastication affects the ability to masticate food and 

initiate swallow [4,8]. 

The oral phase of deglutition is markedly affected by 

facial nerve palsy as it innervates orbicularis oris, 

zygomaticus, buccinator, digastricus posterior and 

stylohyoid muscles as well as provides parasympathetic 

innervation to salivary glands and taste to the anterior 

two-thirds of the tongue [2,9]. Patients with Bell’s palsy 

often complaint of pooling of saliva and food in the 

vestibule of oral cavity on the affected side [10,11]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fibromyalgia characterized by diffuse and chronic 

muscloskeletal pain is associated with TMJ joint noise, 

limited mouth opening, pain during palpation and joint 

movement and dysphagia [12]. Sarcopenia affecting 

the muscles of mastication, tongue and suprahyoid 

muscles can contribute to oropharyngeal dysphagia. The 

decrease in muscle volume and strength secondary to 

ageing and nutritional deficiencies compromises 

effective swallowing [10,13]. 

Impaired mastication and dysphagia has been 

associated with Oromandibular Dystonia(OMD). OMD is 

a rare focal neurological disorder affecting the facial 

muscles characterized by repetitive, involuntary, 

sustained muscle contractions with spastic movements of 

tongue, facial and masticatory muscles. The patients 

present with compromised mastication, dysphagia, 

altered speech, unconscious opening and closing of the 

mandible, pulling and twisting of the mandible forward 

or laterally, nasal contractions, facial grimacing, lip 

Table 1: Causes of Oropharyngeal Dysphagia. 

 Congenital 
Elongated styloid process 
Ectopic thyroid gland 

Inflammatory 
Retropharyngeal pharyngeal abscess 
Tonsillitis 
Pharyngitis 
Syphilis 

Neoplastic 
Oral submucous fibrosis 
Trauma to head and neck 
Autoimmune disorders 

Systemic lupus erythematosus 
Myasthenia gravis 
Sjogren’s syndrome 
Rheumatoid arthritis 

Systemic conditions 
Diabetes mellitus 
Scleroderma 
Amyloidosis 
Plummer Vinson disease 

GERD 
Stomatognathic  

Temperomandibular disorders 
Salivary gland hypofunction 
Neuromuscular  
Cerebrovascular lesions 

 Peripheral facial nerve palsy 
 Parkinson’s disease 
 Multiple sclerosis 
  Oromandibular Dystonia 
  Muscular dystrophy  

Radiotherapy for head and neck cancer 
Drug induced 
Ageing 
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pursing or sucking, bruxism, tongue dyskinesia, retraction 

of commissure of lip, and spasms involving platysma 

[14]. 

The oral phase of deglutition has been noted to be 

progressively affected in children presenting with 

Duchenne Muscular Dystrophy (DMD). DMD is a 

neuromuscular disorder resulting from mutations of the 

dystrophin gene coding for protein dystrophin. The 

progressive muscle weakness involving the tongue 

musculature and submental group of muscles confers 

feeding, chewing and swallowing difficulties [15]. 

The swallowing disorders most frequently observed in 

Parkinson’s disease patients are related to the oral and 

pharyngeal phase, resulting in abnormal bolus 

formation, delayed swallowing response, and prolonged 

pharyngeal transit time, with repetitive swallows to clear 

the throat [16]. 

Autoimmune conditions like Myasthenia Gravis affecting 

orofacial muscles, weaken the muscles resulting in easy 

fatigability, compromising mastication [4,17]. Patients 

suffering from multiple sclerosis can have reduced 

tongue control, impaired tongue base retraction and 

delayed or absent swallowing reflux. Dysphagia 

resulting from neurological disturbances is referred to as 

neurogenic dysphagia [18]. 

Cerebrovascular diseases that affect the motor areas of 

the cerebral cortex regulating the initiation of 

swallowing interfere with mastication and initiating 

deglutition. The disordered pattern of oropharyngeal 

swallow in stroke involves delayed swallowing reflex 

with pooling or stasis of residue, reduced pharyngeal 

peristalsis and poor tongue control [4,19]. 

2. Anatomical Variations, Trauma and Infections 

Skeletal abnormalities like elongated styloid process 

noticed in Eagle syndrome are associated with 

dysphagia. Dysphagia in this condition is attributed to 

muscular hyperactivity as compared to healthy 

individuals due to interferences of the elongated styloid 

process [20]. Large lingual thyroid which is ectopic 

thyroid tissue present at the base of the tongue can also 

contribute to dysphagia. The ectopic lingual thyroid 

contributing to dysphagia and oropharyngeal 

obstruction is usually diagnosed at puberty owing to the 

hypertrophy of the ectopic thyroid tissue with the 

increase in circulating levels of Thyroid Stimulating 

Hormone (TSH) [21]. 

Trauma to mandible and stylomandibular complex can 

present with dysphagia, odynophagia, trismus, pain in 

pharyngeal, tonsillar, preauricular and retromandibular 

region [22-24]. 

Deep infections or abscesses that spread along the 

fascial planes like sublingual space infection, 

Retropharyngeal space infection, ludwig’s angina 

secondary to periapical or periodontal infections can 

also present with dysphagia [25,26]. 

3. Systemic conditions 

Dysphagia may also be a presenting symptom of 

amyloidosis. The dry mouth associated with amyloid 

infiltration of salivary glands and associated 

macroglossia can hinder deglutition [27]. 

Dysphagia, though not commonly associated, may be 

one of the symptoms of Gastro Esophageal Reflux 

Disease (GERD). According to the International Consensus 

of the Montreal, GERD is defined as “the condition that 

develops when the retrograde passage of gastric 

contents causes troublesome symptoms and/or 

complications that result in an impairment of the quality 

of life of these patients”.  Obstructive lesion and/ or 

neuromuscular disorder contributing to severe reflux in 

GERD may elicit dysphagia. Patients present with dry 

mouth, halitosis, pharyngeal tightness, erosions of palatal 

surfaces of teeth, water brash and erythema of the 

palatal mucosa and uvula [3,28]. 

Scleroderma is a systemic disease characterized by 

excessive deposition of collagen and other matrix 

elements by fibroblasts in skin and, sometimes, in 

multiple internal organs. Limited cutaneous Systemic 

Sclerosis (SSc) is characterized by skin involvement 

limited to the hands, face, feet, and forearms and 

includes the CREST variant (Calcinosis, Raynaud’s 

phenomenon, Oesophagealdysmotility, Sclerodactyly, 

Telangiectasias). When Gastrointestinal (GI) involvement 

occurs, it tends to be late in the course of disease, 

predominantly affecting the oesophagus. Diffuse skin 

involvement and early, significant visceral involvement 

are seen in diffuse cutaneous SSc. Perioral skin 
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tightening causes significant reduction in opening the 

mouth and hence contributes to oropharyngeal 

dysphagia. Muscular fibrosis superimposed over smooth 

muscle atrophy and arteriolar changes leading to neural 

dysregulation alters GI motility in these patients [29-31]. 

Plummer-Vinson or Paterson-Kelly syndrome presents as 

a typical triad of dysphagia, iron-deficiency anemia 

and esophageal webs with increased risk of squamous 

cell carcinoma of upper aerodigestive tract.  The 

dysphagia is usually painless and intermittent or 

progressive over the years, limited to solid foods and 

sometimes associated with weight loss. Oral mucosal 

atrophy, pain, glossitis, angular cheilitis and koilonychia 

are associated presentations. Chronic severe iron 

deficiency anemia results in depletion of iron dependent 

enzymes resulting in mucosal atrophy and web 

formation. This condition is seen more frequently in 

women [32]. 

4. Oral submucous fibrosis 

Oral Submucous Fibrosis (OSF) is a chronic, insidious 

disease that affects the lamina propria of the oral 

mucosa characterized by fibrosis of the upper digestive 

tract involving the oral cavity, oropharynx and 

frequently the upper third of the oesophagus and, as the 

disease progresses; it involves tissues deeper in the 

submucosa of the oral cavity with consequential loss of 

fibroelasticity. Blanching of the oral mucosa, loss of 

elasticity and stiffening of the mucosa, restricted mouth 

opening, development of fibrous bands in lips, cheeks 

and soft palate, rigid lips, cheeks, pharynx and upper 

third of the esophagus and progressive trismus 

contributes to dysphagia. The activation of procollagen 

genes, Tissue Inhibitors of Matrix Metalloproteinases 

(TIMPs), increased production of growth factors like 

Transforming Growth Factor β (TGFβ), increased activity 

of lysyl oxidase upregulates collagen synthesis and 

downregulates degradation. The over activity of the 

masticatory and peri oral musculature from constant 

chewing of arecanut results in depletion of muscular 

glycogen leading to muscle fatigue and degeneration 

contributing to muscular fibrosis and scarring [33,34]. 

5. Neoplasm of head and neck 

60-70% of the patients treated for head and neck 

cancer suffer from oropharyngeal dysphagia. Altered 

anatomy, mass effect and the consequences of treatment 

instituted cause significant changes contributing to 

dysphagia [35] Tumors in oral cavity interfere with 

formation and transport of the bolus [4]. Dysphagia 

seen in early radiation injury secondary to radiotherapy 

in head and neck cancer patients is attributed to 

reduced retraction of base of tongue, poor 

epiglotticretroflexion, decreased laryngeal elevation, 

delay in pharyngeal transit, and/or poor coordination 

of swallowing muscles. The radiation induced fibrosis 

results from progressive collagen accumulation, 

permanent fiber disorganization, altered 

microvasculature, production of pro-fibrotic growth 

factors (i.e., TGF), and/or eventual loss of elasticity. 

Dysphagia at 6–12 months post treatment can be 

correlated to early inflammatory damage to mucosa 

(i.e., xerostomia, mucositis) [5,36,37]. 

6. Salivary gland hypofunction 

Xerostomia acts as a contributing factor for 

oropharyngeal dysphagia. The oral phase of deglutition 

involves the mechanical disruption of food into smaller 

particles by chewing and addition of saliva which aids in 

taste, bolus formation for swallowing and initiates 

digestion of starch and lipids. Additionally, saliva helps 

in cleansing of the oral cavity, solubilization of food 

substances, bolus formation, facilitation of mastication 

and swallowing, food and bacterial clearance, dilution 

of detritus and lubrication of mucosa as well as 

facilitates speech [38]. Xerostomia is the subjective 

feeling of dry mouth, a symptom that may or may not 

be accompanied by hyposalivation, an objective 

decrease in salivary flow [39]. Salivary gland 

hypofunction (SGH) can have a detrimental effect on 

oral health, generalized oral discomfort, halitosis, 

difficulty in chewing and swallowing, altered taste 

perception, altered speech and compromises retention of 

prosthesis. It contributes to increased risk of dental 

caries, gingivitis, periodontitis, candidiasis, poor oral 

hygiene, decreased lubrication, dehydration and 

atrophy of the mucosal surfaces leading to loss of 

integrity, injury and ulceration, infection risk, difficulty in 
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tolerating dentures, delayed wound healing, and pain. 

Other problems associated with SGH include burning 

mouth syndrome, taste changes, aspiration, altered 

sensation, and difficulty in chewing, swallowing, and 

speech [40-42]. Decreased salivation along with 

oesophagealdysmotility can lead to dysphagia in 

patients with sjogren’s syndrome [31]. 

7. Drug induced 

Drugs like antidepressants, antipsychotics, 

anticholinergics, clonidine, diuretics, psychotropic 

medications, cyclophosphamide, epirubicin or 

methotrexate, and 5-fluorouracil contribute to 

dysphagia by decreasing the salivary secretion either 

through anticholinergic effects, activation of alpha 2-

adrenoceptors in the lateral hypothalamus or by 

inducing dilation of the excretory duct, acinar 

degeneration and inflammation of glandular tissue. 

Decreased salivation interferes with mastication, bolus 

formation and lubrication, leading to laborious 

swallowing [4,16,40]. 

Medications altering cognitive alertness like antiemetics, 

antiepileptics, antianxiety and centrally acting anti 

hypertensives can delay neuromuscular responses and 

affect sufficient oral intake [7]. 

8. Ageing 

Dysphagia in elderly can be caused by age related 

changes of the musculatures, demyelination of nerves, 

altered sensory functions, medications, sarcopenia and 

age related diseases [7]. Presbyphagia refers to 

dysphagia in elderly due to naturally diminishing 

physiologic and neural mechanisms leading to 

alterations in swallowing pattern. Individuals with age 

related loss in swallowing function might experience a 

loss or decline of functional reserves of swallowing 

[4,5,10,16,43] The time required for the oral transit of 

bolus is also increased with ageing [44]. With ageing 

the decrease in tongue pressure and hence the limited 

tongue movement is also said to interfere with the ability 

to swallow. Sarcopenia involving the muscles of tongue 

with ageing is associated with increase in non contractile 

fibers and decrease in contractile muscle fibers and 

hence affects the strength of tongue musculature. This 

makes the tongue stiffer, restraining the tongue 

movements during mastication and swallowing [45]. 

Complications of Oropharyngeal Dysphagia 

Eating and drinking are basic life functions. Difficulty in 

eating and swallowing can significantly affect the 

quality of life of an individual. The severity of 

oropharyngeal dysphagia can vary from moderate 

difficulty to complete inability to swallow. The difficulty 

associated with swallowing has also shown to create a 

sense of anxiety and panic among these individuals. 

Progressive dysphagia can precipitate depression and 

can affect the psychological wellbeing of the individual 

[46,47]. Strenuous swallowing interferes with regular 

intake of food resulting in malnutrition, dehydration, 

choking and tracheobronchial aspiration. Aspiration can 

lead pneumonia, exacerbation of chronic lung disease, 

asphyxia and death. Aspiration pneumonia remains one 

of the serious complication of oropharyngeal dysphagia 

[7,46,48,49]. 

Conclusion 

With significant morbidity and mortality associated with 

the condition, early and prompt diagnosis and 

subsequent treatment of dysphagia becomes inevitable. 

Clinical methods and specific complementary studies 

involves comprehensive personal and medical history, 

complete physical examination of the mouth, head, and 

neck structures with appropriate radiological and 

functional evaluation including endoscopic evaluation, 

specific anatomic studies, CT, barium swallow, MRI, 

video fluroscopy and electromyography [50]. The 

elderly individuals at risk of dysphagia and aspiration 

have to be monitored for warning signs associated with 

dysphagia. This includes increase in the  amount of food 

remaining on the plate, reluctance to eat, lack of 

enthusiasm, increased meal time, intermittent cessation of 

intake, laborious chewing, repetitive swallowing, 

coughing and choking upon swallowing, increased need 

to clear throat, peculiar head and neck movements, 

change in voice, regurgitation of food, unexplained 

weight loss, etc [7]. 

A multidisciplinary approach involving speech-swallow 

therapists, gastroenterologists, ENT specialists, 
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neurologists, surgeons, rehabilitation physicians, 

dietitians, radiologists, and geriatricians is essential in 

diagnosis and management of oropharyngeal 

dysphagia. Depending on the cause and severity of 

dysphagia, preventive, supportive or interventional form 

of therapy is instituted ranging from medical, surgical 

management, pharmacological management, functional 

swallowing therapy, safety strategies, tube feeding and 

tracheostomy. Swallowing sexercise interventions like the 

Shaker (head lift exercise), Mendelsohn manoeuvre 

(larynx elevation exercise) and Masako manoeuvre( 

tongue-holding) can improve swallowing in patients with 

head and neck cancer [18]. Isometric exercises for neck, 

tongue and oropharyngeal musculature has shown to 

improve swallowing by strengthening these muscles [7].  

Early identification, timely diagnosis and 

characterization of the underlying abnormality can 

improve the quality of life of these patients. Dietary 

modifications including intake of small frequent meals, 

reducing quantity of each intake (using a teaspoon 

instead of tablespoon), adequately wetting the food to 

assist bolus formation, chewing from the unaffected 

normal side in case of unilateral weakness and using 

eating and drinking aids can be helpful. Posture 

alterations like eating in upright posture, chin down 

swallow for less viscous liquids, turning the head towards 

the affected side while swallowing in case of hemi 

paresis can facilitate safe swallowing and eliminate the 

risk of aspiration. Minor life style modifications, 

appropriate supportive measures, physiotherapy and 

psychological counseling can thus improve the quality of 

life of these individuals [6,31,50,51]. 
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