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Preface

Swallowing is one of the most fundamental physiological processes, yet it remains 
underappreciated until a disorder arises. As a medical professional, I have witnessed 
the challenges patients and healthcare providers face in diagnosing and managing 
swallowing disorders. This book was born out of a desire to bridge the gap between 
theory and practice, offering a clear, comprehensive resource for understanding 
swallowing and its complexities.

In producing this book, I sought to bring together insights from multiple disci-
plines—including speech and language therapy, gastroenterology, otolaryngology, 
and nutrition—highlighting the importance of a multidisciplinary approach. 
Researchers and scientists in the field also provided specific insights on swallowing 
and its disorders. The goal is to provide a structured, evidence-based guide that aids 
in both diagnosis and treatment, focusing on current insights and ensuring that 
knowledge is accessible to clinicians, therapists, researchers, and anyone interested 
in the science of swallowing.

I have divided the book into two sections: “Swallowing Fundamentals” and 
“Swallowing Disorders”. The fundamentals section encompasses the background, 
anatomy and physiology of swallowing. Chapter 1 provides a broad overview of the 
various aetiology of swallowing disorders. Chapters 2 and 3 discuss oesophageal 
motility and how this intricate mechanism can be disrupted, resulting in swallowing 
problems. Chapter 4 shares a physiological process relevant to all of us: ageing. Ageing 
is a phenomenon that, while being termed as a disease, impacts our swallowing. 
Meanwhile, Chapter 5 covers various radiological assessments, highlighting their 
benefits and limitations.

Swallowing disorders can be attributed to specific diseases or conditions that prevent 
swallowing or disrupt its process. These points are covered in the second section. In 
Chapter 6, my colleagues and I have dwelled on how cleft disorders of the lip and/or 
palate cause a significant impairment in swallowing. Following this, Chapter 7 explains 
in depth how swallowing disorders affect our Eustachian tube function, affecting our 
hearing and balance. Both chapters exemplify the need for a multidisciplinary approach 
to managing swallowing disorders. Following this, Chapter 8 discusses how the cervical 
spine, located just posterior to the oesophagus, may disrupt our swallowing process. 
Chapter 9 depicts a common cause of dysphagia, which is neoplasms or tumours of the 
oesophagus. These are often overlooked as they usually require endoscopy or imaging 
to detect abnormalities within the lumen of the upper gut. Laryngectomy, a process 
of surgically removing one’s voice box, does affect swallowing as the posterior glottis, 
pharynx, and part of the cervical oesophagus share the same anatomy. This is discussed 
in Chapter 10. Chapter 11 dives into radiation, a treatment for many malignancies and 
its sequel in causing dysphagia, and how technological advancements have helped in 
reducing it. Chapter 12 provides good background knowledge on nutrition, its substitute 
for oral feeding, and the energy requirement for patients with swallowing disorders.
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Chapter 1

Medical Conditions Associated 
with Concurrent Dysphagia and 
Dysphonia
Karol Myszel and Piotr Henryk Skarzynski

Abstract

Swallowing and voice production are important processes enabling a comfort-
able life. For appropriate alimentation, effective passage of food and fluids through 
a digestive system is necessary. Interpersonal communication depends on good 
voice and speech. Conditions associated with swallowing and speech problems 
leads dysfunctions and seriously affect the patient’s comfort of living. This chap-
ter is a review of medical conditions associated with concurrence of dysphonia 
and dysphagia. There are a large number of medical conditions leading to the 
simultaneous occurrence of swallowing problems and hoarseness. The diversity of 
disorders is a serious interdisciplinary issue. Diagnostics of concurrent dysphagia 
and dysphonia is complicated and requires a holistic interdisciplinary approach. 
The reasons include functional and organic dysfunctions, neurological conditions, 
tumors, vascular disorders, autoimmune inflammations, post-operative complica-
tions, post-COVID complications, and others. Our research was conducted by 
reviewing PubMed and Scopus network using key words “dysphagia”, “dysphonia”, 
“hoarseness.” We found 966 publications, then narrowed the search to 99 articles 
describing medical conditions and case reports, which present with dysphagia 
and dysphonia occurring together. Detailed analysis enabled us to categorize the 
disorders into groups, depending on characteristics and body region involved in 
the pathological process. Finally, the description of the medical conditions was 
done systematically according to those groups.

Keywords: dysphagia, dysphonia, swallowing, voice, disorders

1.  Introduction

Swallowing and voice production are both coordinated by a nervous system. 
From anatomical and physiological standpoint, these two acts have a lot in common. 
Appropriate swallowing takes place with the larynx closed by the epiglottis, which is 
a protective mechanism for the lower part of the respiratory system against aspiration 
of food and fluids.
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Swallowing is a highly complex neuromuscular process modulated by the cen-
tral nervous system. It requires a timely coordination of laryngeal and pharyngeal 
muscles. When swallowing begins, food and fluids are pushed from mouth to phar-
ynx and then down to esophagus. To protect the food from accessing the airway, 
this needs vocal cords to close timely and the epiglottis to cover the glottis. A short 
apnea appears. Muscles involved in the process are innervated by superior and 
recurrent laryngeal nerves (RLN) (Figure 1), which on both sides are the branches 
of the vagus nerve. Left RLN leaves the vagus right after it enters the chest. It 
bends around the aortic arch and then around the subclavian artery. Further, the 
RLN of both sides go together upward along the trachea, in the tracheoesophageal 
sulcus and reach the posterior wall of the thyroid gland. Any condition that leads 
to discoordination of the above process causes the risk of aspiration. When it hap-
pens, the cough reflex is activated by the initiation of intercostal, abdominal and 
diaphragm muscles.

Voice production is also a complex process involving several physiological 
mechanisms. Laryngeal muscles are responsible for tensioning and closing the 
vocal cords as well as for relaxing the cords and opening the glottis. They are 
innervated respectively, by the superior laryngeal nerve (cricothyroid muscle) and 
by the recurrent laryngeal nerve (all remaining muscles). Specific vibrant move-
ments of vocal folds also need a subglottic air pressure to begin and thus to initiate 
phonation [2]. The frontal section of the larynx structure is presented below 
(Figure 2).

Different pathologies may lead to discoordination of swallowing and voicing 
physiology and be causative factors for dysphonia and dysphagia. A whole group 
of medical conditions may be reasons for both of them to occur at the same time. 

Figure 1. 
Recurrent laryngeal nerve path (description in the text) (source: [1]).
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Depending on the type and location, pathologies causing coexistence of swallow-
ing and voice production can be differentiated according to the location of the basic 
disorder. They include disorders in the central nervous system, peripheral nerves, 
cervical spine, larynx, neck, mediastinum, muscles, connective tissue, and COVID 
infection complications.

2.  Central nervous system

Central nervous system control over swallowing and phonation is a superior 
mechanism ensuring appropriate function of those two acts. Centers in the brain 
responsible for efferent signal transmission to peripheral parts of IX, X, XI, and 
XII cranial nerves need to be supplied with blood and oxygenated in an appropriate 
way to keep their function. It is assumed that the brain uses approximately 20% of 
all blood. Therefore, every condition leading to ischemia, hypoxia, or mechanical 
damage disrupts the function, which may seriously affect both the brain itself and the 
effector organs.

Lesions that cause dysphagia and hoarseness may localize in different areas in the 
central nervous system. Cerebral cortex sends signals to nuclei of IX and X cranial 
nerves (CN). The signals are also sent to them through corticobulbar tracts located 
in the medulla. Therefore, both lesions localized in cerebral hemispheres and those 
in the brainstem, may lead to dysarthria by disrupting the nerve conduction. On the 
other hand, damages to the peripheral nervous system may lead to dysarthria and 
dysphagia, as they affect the function of motor neurons and cause neuropathies, dys-
functions of the neuromuscular junction or pharyngeal, and laryngeal myopathies. 
Finally, they also lie behind disturbances in motility of the esophagus.

Figure 2. 
The structure of larynx (source: University College of London Hospitals, NHS Foundation Trust).
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Dysphagia and dysphonia together often occur in patients after stroke. Both 
ischemic and hemorrhagic mechanisms cause brain tissue dysfunction. Brain stroke 
is number one cause of death in developed countries [3]. Vascular mechanisms of the 
stroke include thrombosis, embolism, and artery rupture. Thrombosis and clots lead 
to transient or permanent hypoxia, which may lead to brain infarct. Serious hypoxia 
of the whole brain may also occur in hypovolemic shock. Hemorrhagic stroke causes 
cell dysfunction as a result of damage and secondary ischemia. All the conditions 
above lead to the development of neurological symptoms, such as headache, face 
numbness, hemiplegia, dysarthria, difficulty swallowing, and dysphonia [4–6].

Similar effects of swallowing and voice production problems originated centrally 
may occur when the brain is mechanically pressed by the mass of edema, intracranial 
hematoma, or tumors. Swallowing and phonation dysfunctions occurring together 
are seen in post-traumatic patients when edema develops and leads to gomphosis. The 
same effect of mechanical pressure appears in those with brain neoplasms, includ-
ing gliomas (astrocytoma, oligodendroglioma, and ependymoma). Prevailingly, 
gliomas spread as diffuse and infiltrating tumors (astrocytoma, oligodendroglioma), 
less as solid masses (ependymoma). Other primary tumors of the central nervous 
system causing mass effect are medulloblastomas, lymphomas or germ cell tumors. 
Secondary brain tumors, occurring as 25–50% of all intracranial tumors, include 
metastases from the lungs, skin (melanoma), kidney, or digestive system. Usually, 
they are formed as solid masses in between white and gray substances, well separated 
from the healthy tissues. Dysphagia and dysphonia, accompanied by headaches, were 
also described in patients with multiform glioblastoma in the cerebellopontine angle 
with trans-tentorial spread [7]. Similarly, vestibular schwannomas were described to 
cause swallowing and voice problems. The bigger the tumor size, the more intensity 
of symptoms were found. Vagal schwannoma occupying the left cerebellar-medullary 
cistern and extending from the pontomedullary junction to the jugular foramen was 
also reported to cause similar clinical effects [8].

Literature analysis shows that a whole variety of other conditions in the central 
nervous system may also affect swallowing and voice simultaneously. Meningitis 
cases were described in the course of a varicella zoster infection to cause dysphagia, 
dysarthria, and hoarseness. Sudden vomiting, dysphagia, dysphonia, and food 
regurgitation were found in the condition named neuromyelitis optica (NMO). This 
inflammatory disorder affects the spinal cord centers and optic nerves. The pathology 
has an autoimmune background and causes nerve demyelination. The set of above 
symptoms is referred to as acute brainstem syndrome [9].

Bulbar symptomatology (progressive dysphagia, dysphonia, and dysarthria) may 
also appear as a result of vascular brainstem compression in the course of intracra-
nial arterial dolichoectasia (IADE). The condition is often a result of atherosclerosis 
that leads to local enlargement of the artery, which gets wider, longer, and more 
tortuous [10]. Dysphonia, dysphagia, and nasality were also reported in patients 
with isolated bulbar palsy as a result of neurosarcoidosis, a non-caseating granulo-
matous chronic inflammatory disease that can affect any organ, including the central 
nervous system [11].

Voice and swallowing impairments are common in movement disorders. The 
group of diseases is mainly represented by Parkinson’s disease (PD), but also includes 
essential tremor (ET), dystonia, and other related syndromes named atypical 
Parkinsonian syndromes (APS). They may lead to disturbed voice production and 
speech, but often affect swallowing acts as well. Imbalance between breathing, vocal 
folds’ biomechanics, and vocal tract function used in voicing may negatively affect 



7

Medical Conditions Associated with Concurrent Dysphagia and Dysphonia
DOI: http://dx.doi.org/10.5772/intechopen.1006813

the quality of voice. Discoordination of muscles activated during swallowing can 
result in dysphagia, or difficulty moving food or liquid from the mouth to the stom-
ach [12–14]. In its two variants of spinal and bulbar onset, amyotrophic lateral sclero-
sis (ALS) affects muscle function and may lead to swallowing and voice problems and 
dysarthria. The pathology is caused by neurogenerative mechanism involving upper 
and lower motor neurons [15].

Other conditions in central nervous system were also reported to cause dysphagia 
and dysphonia together. Alexander’s disease (AD), a progressive disorder of cerebral 
white matter caused by a heterozygous GFAP pathogenic variant, comprises nonspe-
cific neurologic manifestations in adults. An additional symptom of muscle dysfunc-
tion in the disease is nasal speech [16]. Dysphagia, followed by dysphonia, diplopia, 
and ataxia were described in individuals suffering from Wernicke encephalopathy 
(WE) that develops as result of thiamine (vitamin B1) deficiency. The condition is 
seen mainly, but not only, in individuals prone to alcohol abuse [17].

3.  Peripheral nervous system

Pathologies involving peripheral nerves include a whole variety of symptoms. 
They are caused by major mechanisms, including mechanical, inflammatory, degen-
erative, or neoplasmatic. Pathology disturbs nerve conduction, which results in 
improper function of effector organs. Therefore, muscles responsible for swallowing 
and voice may be seriously affected.

Guillain-Barré syndrome (GBS) is a neurological disease of inflammatory origin 
leading to demyelination and degeneration of nerve fibers. Usually preceded by 
infection, GBS develops in an autoimmune mechanism. The condition is sometimes 
seen as a vaccination side effect. Progressive fatigue, muscle weakness, dysphonia, 
dysphagia, and dysarthria were described in patients diagnosed for GBS weeks after 
covid infection [18]. Similarly, GBS was described as the cause of polyradiculoneu-
ropathy leading to dysphagia, dysphonia, bilateral facial palsy, areflexia, and ataxia, 
which are characteristic of a bulbar palsy [19]. The same symptoms may be present 
in cases of wound botulism seen in heroin users. The symptoms result from a wound 
contamination with Clostridium botulinum, which produces neurotoxin that inhibits 
acetylcholine release by binding irreversibly to the presynaptic terminal. Usually, 
symmetrical cranial nerve palsies occur that lead to mouth dryness, blurry vision, 
dysphagia, dysarthria, dysphonia, and peripheral muscle weakness. In most serious 
cases, respiratory muscles are involved, which causes neuromuscular respiratory 
failure. Appropriate diagnosis and early treatment are crucial [20].

Dysphonia, dysphagia, muscle weakness, and fatigue may also occur in post-
polio syndrome (PS), which is defined as a set of various symptoms in subjects who 
survived acute paralytic poliomyelitis. PS may develop a long time after recovery. The 
virus, transmitted with contaminated food and water or through the fecal-oral route, 
causes death of the lower motor neuron by damaging the cells of the anterior horn of 
the spinal cord [21].

The Varicella zoster (VZ) virus has been associated with a wide range of neu-
rological complications. It usually affects upper cranial nerves (trigeminal and 
facial), but also lower cranial polyneuropathies resulting from Varicella zoster virus 
reactivation were seen [22]. Herpes zoster (HZ) infection involving cervical, vagus, 
and accessory nerves causing severe vocal paralysis, asymmetric palate, trapezius 
atrophy, and scalene muscle atrophy was described as another condition causing 
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simultaneous dysphonia and dysphagia [23]. Varicella zoster is also recognized as the 
etiology for jugular foramen syndrome (JFS), alternatively named Vernet’s syndrome 
(VS). Jugular foramen conducts glossopharyngeal and vagus nerves, as well as jugular 
vein. JFS may be caused by trauma, tumor, or vascular and infectious factors. The 
syndrome is characterized by paresis of the IX, X, and XI cranial nerves, which causes 
loss of taste at the posterior 1/3 of the tongue, vocal fold paresis, and weakened func-
tion of trapezius and sternocleidomastoid muscles. This ultimately leads to dysphonia 
and dysphagia.

Cases of Collet-Sicard syndrome (CSS), a rare disorder caused by cranial nerve 
compression at the skull base, were also identified to cause dysphagia, dysphonia, 
and a deviated tongue following an upper respiratory tract infection. The syndrome 
is associated with spontaneous carotid artery dissection leading to the formation of 
pseudoaneurysm as a result of persistent coughing. Delays in diagnosis could result 
in subsequent stroke or other morbidity associated with prolonged cranial nerve 
compression [24].

Transient cranial nerve palsies causing swallowing and voice disorders were 
observed as a complication of spinal anesthesia with a bupivacaine-fentanyl combina-
tion [25]. Dysphagia with dysphonia was also described in epileptic patients develop-
ing pharyngolaryngeal spasm as a side effect of vagus nerve stimulation therapy [26]. 
Progressive dyspnea, dysphonia, dysphagia for solids, and globus pharyngeus were 
reported in individuals with laryngeal schwannoma [27].

4.  Cervical spine

Pathologies located within the cervical spine as well as surgical interventions in this 
region may lead to various multisymptomatic conditions. Diffuse idiopathic skeletal 
hyperostosis (DISH) known as Forestier’s disease, is a common elderly disease of 
unknown etiology that leads to hardening of ligaments and entheses of the skeleton. 
Cases of DISH were reported to cause dysphonia, stridor, dysphagia, globus, and dys-
pnea as a result of mechanical compression of ossified tissues and DISH-related cervi-
cal osteophytes on the posterior wall of the respiratory and digestive tract [28, 29].

Patients diagnosed with cervical stenosis (spondylosis) are often treated surgi-
cally. Cervical spondylosis (CS) is a progressive disease of the cervical spine. It 
disturbs the cervical spine function as a result of pathological changes leading to 
stenosis. It is often associated with degeneration or herniation of the disc, the forma-
tion of osteophytes, and ligament hypertrophy (Figure 3). Patients may present with 
any combination of neck pain, radiculopathy, or myelopathy. Unsatisfactory preser-
vative treatment may lead to the need for cervical disc replacement (CDR). This type 
of surgical procedure includes discectomy and, as a result, enables a disc space to be 
restored and the stenosis to be decompressed. As a complication of the treatment, 
dysphagia and dysphonia were also reported in many cases [31].

Dysphagia, dysphonia, and odynophagia were often reported to occur after surgi-
cal treatment of degenerative cervical myelopathy (DCM). Degenerative cervical 
myelopathy causes cord compression and is often treated surgically (ACDF, anterior 
cervical discectomy) to remove the compressive pathology, increase the space avail-
able for the spinal cord, and stabilize the spinal column. Dysphagia can occur during 
all three phases of swallowing. Dysphonia is most commonly caused by damage to the 
recurrent laryngeal nerve, which can appear during any of the operations involving 
the upper cervical region near C3-C4 [32, 33].
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5.  Muscular/connective tissue disorders

The literature review shows that pathologies of muscles leading to muscle weak-
ness may be associated with swallowing and voice production problems.

Dermatomyositis (DM) is one of a few types of autoimmune inflammatory myopa-
thy together with polymyositis, myositis overlap syndrome (including anti-synthetase 
syndrome), inclusion body myositis (IBM), and immune-mediated necrotizing myopa-
thy (IMNM). It is a rare autoimmune condition that affects children and adults and is 
one of the many idiopathic inflammatory myopathies that predominantly affect the skin 
and muscles. DM is characterized by inflammation-related muscle weakness. Skin rash 
is often seen. As a result, pathological mechanisms of DM may finally lead to muscle 
dystrophic calcinosis. Muscle stiffness involves different groups of muscles, including 
those taking part in the swallowing process as well as voice emission. Therefore, dyspha-
gia and dysphonia are often present in patients with advanced cases of DM [34, 35].

Mitochondrial myopathy (MM), a genetic condition related to nuclear gene TK2, 
which encodes the mitochondrial thymidine kinase, an enzyme involved in the 
phosphorylation of deoxycytidine and deoxythymidine nucleosides, leads to serious 
muscle dysfunction. Pathology mainly involves skeletal muscles. Childhood-onset 
TK2 deficiency typically causes a rapidly progressive proximal myopathy, which leads 
to mobility dysfunction and severe respiratory impairment. In some cases of slowly 
progressive mitochondrial myopathy, ptosis, hypoacusis, dysphonia, and dysphagia 
were described in the literature [36].

The Ehlers-Danlos syndrome (EDS) is a heritable disorder of connective tissue 
(HDCT), characterized by joint hypermobility, skin hyperextensibility, and tissue 
fragility. Hypermobile EDS (hEDS) is the most common subtype, representing more 
than 90% of cases. EDS presents with pain, fatigue, anxiety, gastrointestinal issues, 

Figure 3. 
Anterior cervical osteophyte in CT scan (sagittal and axial view) (source: [30]).
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autonomic dysfunction, temporomandibular joint disorder (TMJD), dysphagia, 
dysphonia, and LPR symptoms [37].

Inflammatory diseases of the muscles may also be caused by parasite infections. A 
rare case of myositis caused by Haycocknema perplexum characterized by progressive 
facial and limb weakness, dysphagia, and dysphonia was described by the researchers 
of Mayo Clinic [38].

Another group of muscular diseases are those related to dysfunction of the 
neuromuscular junction. Myasthenia gravis (MG) is an autoimmune disease affecting 
the function of the neuromuscular junction. Dysfunction of the junction disturbs 
nerve-muscle conduction, leading to muscle weakness. The pathology relates to 
various groups of muscles and may present as dysphonia, dysphagia, dysarthria, 
and weakness of skeletal muscles. Affecting muscles of the eyes and face, this may 
also lead to ptosis, diplopia, and difficulty in closing the eyelid. The body of an MG 
patient produces autoantibodies that bind to acetylcholine receptors on skeletal 
muscle, thus causing muscle weakness and fatigability. Bulbar symptoms, including 
dysarthria, dysphagia, and dysphonia due to IX and X cranial nerve dysfunction, 
occur in approximately 15% of patients [39, 40].

6.  Mediastinum

Mediastinum is a large space located in the chest containing various anatomical 
structures and organs. Superiorly, it is connected with the neck through a superior 
thoracic aperture, also named a thoracic inlet. It is a space limited by the first thoracic 
vertebra, ribs, and the sternal manubrium. The space includes various anatomical 
structures, including the trachea and esophagus, as well as nerves, arteries, and veins. 
Due to the connection, some pathologies (i.e., inflammation) may include neck and 
mediastinum at the same time.

Variability and proximity of the structures makes the mediastinum vulnerable to 
diseases involving different organs and functions. Large mediastinal tumors may lead to 
dysphagia, dysphonia, coughing, chest pain, and dyspnea. An example of such a tumor is 
a posterior mediastinal liposarcoma causing compression on the esophagus, trachea, and 
carotid arteries [41]. Other tumors in the chest may cause similar symptoms.

Various cardiac conditions may influence the swallowing and voice. Ortner’s syn-
drome (OS), also named cardiovocal syndrome, is a cardiac disease related condition 
presented with hoarseness as well as dysphagia, cough, and dyspnea. Pathophysiology 
underlying the syndrome is a dysfunction (or palsy) of the left laryngeal nerve, which 
results from its friction, stretching, pulling, or compression. The many reasons lead-
ing to OS include aortic aneurysm, pulmonary hypertension, arterial hypertension, 
or mitral stenosis [42, 43].

Dysphonia and dysphagia may also occur as complications after cardiac surgery. 
Tapia’s syndrome (TS), a palsy of recurrent laryngeal nerve and hypoglossal nerve, is 
one of such conditions. The most probable background is considered a compression 
on X and XII cranial nerves a result of orotracheal intubation. This may occur after a 
variety of cardiac surgeries, such as aortal valve replacement (AVR), coronary artery 
bypass grafting (CABG), atrial septal defect closure (ASDC), or mitral valve repair 
(MVR) [44, 45].

Diverse symptoms that include a palpable neck mass, dyspnea to asphyxia, dys-
phagia, dysphonia, and superior vena cava syndrome may also be seen in large thyroid 
tumors. One of them is substernal goiter, a thyroid tumor trespassing the line of the 
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thoracic inlet and entering the mediastinum. This can cause various symptoms due to 
the compression of adjacent anatomical structures [46]. The same symptoms can be 
observed in the presence of other types of masses in the chest, that is, enlarged lymph 
nodes, sarcoidosis, cancer, thymoma, or mid-esophageal diverticula. The superior 
vena cava syndrome occurs when masses compress the superior vena cava and occlude 
its lumen. The occlusion blocks the flow down of the blood from the veins of the head 
and neck, leading to an increase in pressure in the vessels. This increases the compres-
sion on the anatomical structures and on the recurrent laryngeal nerve. The symp-
toms, apart from dysphagia and hoarseness, include edema, head, neck, chest, and 
arms veins enlargement and face cyanosis (Figures 4 and 5) [48, 49].

The diverticula are often formed as result of mediastinal lymph nodes inflam-
mation. They adhere tightly to the esophagus wall and pull it to form various sizes 
diverticula. Another diverticula type, named pulsion mid-esophageal diverticula, 
tend to be associated with esophageal motor disorders (Figure 6) [50].

Esophageal perforation (EP) is a critical clinical status. EP may occur in the cervi-
cal thoracic, or abdominal part of the esophagus. Depending on the perforation loca-
tion, symptoms may present various characters and intensities. Cervical perforation is 
mainly associated with dysphagia and neck pain (Figure 7), while this in the thoracic 
part is characterized by dyspnea, epigastric, back, or chest pain, suggestive of medi-
astinitis. Abdominal pain as a result of developing peritonitis is present in perforation 
of abdominal esophagus. Dysphagia in such cases is usually caused by dysfunction 
of inflamed tissues and muscles and thus disturbed esophagus motility. In cases of 
anterior perforation leading to tracheoesophageal fistula, mediastinitis or aspiration 
pneumonia may develop. Dysphonia is then often caused by the palsy of the recur-
rent laryngeal nerve that runs in the tracheoesophageal groove, the sulcus formed by 
the trachea anteriorly and esophagus posteriorly. The mortality rate associated with 
esophageal perforation is high, as it may lead to the development of systemic inflam-
matory response syndrome (SIRS), accompanied by fever, hypotension, and tachy-
cardia. Reasons for EP may differ, including surgical procedures, endoscopy, external 
trauma, scleroderma, neoplasms, inflammation, achalasia, esophageal stricture, or 

Figure 4. 
Images presenting the symptoms of superior vena cava syndrome, frontal view (source: [47]).
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hiatal hernia. EP can also be a complication of bariatric procedures, mostly related 
to the intraoperative use of bougie. Laparoscopic sleeve gastrectomy (LSG) may be 
associated with emphysema, cervical pain, dysphagia, dysphonia, and fever [51, 52].

Dysphagia, dysphonia, and subcutaneous emphysema together, with pain in the 
back or neck were described as symptoms accompanying a condition called pneumo-
mediastinum, also referred to as mediastinal emphysema (ME). Usually caused by 
trauma, barotrauma (mechanical ventilation), or happening spontaneously, it leads 

Figure 5. 
Images presenting the symptoms of superior vena cava syndrome, lateral view (source: [47]).

Figure 6. 
A barium swallow test showing esophagus dilatations (diverticula) (source: [50]).
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to air accumulation in the mediastinal space. This can also be induced by vigorous 
coughing or esophagus rupture as a result of intense vomiting. Underlying factors 
increasing the risk of mediastinal emphysema are respiratory diseases affecting the 
lungs and smoking (Figure 8) [53, 54].

Postpneumonectomy syndrome (PPS) is a condition occurring in some cases after 
pneumonectomy. In such condition, mediastinum with its organs gets shifted into 
the additional space created in result of pneumonectomy. Trachea and bronchus are 
compressed, which leads to dyspnea, dysphonia, and wheezing. In the long course, 
recurrent infections are also seen [55].

Mediastinal lipomatosis (ML) is presented with fatty tissue accumulation in 
mediastinum or pleura. Cases were described with manifestation of dyspnea, thoracic 
pain, cough, dysphonia, dysphagia, supraventricular tachycardia, and persistent 
pneumonia. In such cases an association of lipomatosis with myotonic dystrophy type 
1 (MD1) was found. MD1 is the most prevalent myopathy in adults. The phenotypic 
spectrum of MD1 is highly variable and depends on the mutation load (homozygote and 
heterozygote) [56].

Swallowing problems associated with dysphonia were reported as complica-
tions of heart and lung transplantation procedure. The etiology of voice and 
swallowing complications in these patients can involve compromised respiratory 
function, prolonged intubation, trauma to the recurrent laryngeal nerve (RLN), 

Figure 7. 
Radiograph image of cervical emphysema post-esophageal perforation (source: [51]).

Figure 8. 
PA chest X-ray showing diffuse subcutaneous emphysema in neck and chest with pneumomediastinum 
(source: [53]).
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intensive care unit acquired weakness, alterations to neurological status, and 
chronic gastro-esophageal reflux [2].

7.  Larynx

Pathologies of the larynx that lead to voice dysfunction may be of functional or 
organic origin. Dysphonia is a key symptom of the pathologies; however, some of 
them may also be associated with dysphagia. Literature data shows that dysphagia 
occurs in about 5–10% of patients with voice disorders [57–59].

Functional voice disorders include hyperfunctional, hypofunctional, and mixed 
dysphonia. The background of the disorders is inappropriate voice emission with 
hypertension or hypotension of internal and external muscles of the larynx. The 
muscle tension abnormalities in some cases also lead to swallowing problems referred 
to as muscle tension dysphagia (MTD). Literature data shows that some research-
ers confirmed tension abnormalities by laryngeal electromyography (LEMG) and 
superficial electromyography (SEMG) results [60].

Hoarseness and swallowing problems are also seen in functional voice disorders 
in the elderly. Due to muscle weakness progressing with age, glottal insufficiency 
appears (presbyphonia). This is linked to reduced ability to produce effective glottal 
closure and difficulty in expectoration. As glottal closure is needed to increase sub-
glottal pressure, allowing effective coughing, glottal incompetence in the elderly also 
gives a higher risk of aspiration and pneumonia [61]. Apart from functional insuf-
ficiency, incomplete glottic closure can also be a result of vocal fold paresis (VFP) due 
to neck and chest pathologies, lung cancer, complications of thyroid, and mediastinal 
operations or idiopathic [62].

Bilateral vocal fold paresis (BVFP), a serious life-threatening condition, apart 
from breathing difficulties, leads to dysphonia and swallowing problems. BVFP is 
often seen in the course of various conditions including cancer (of lungs, larynx, and 
brain), infectious diseases (tuberculosis, Treponema pallidum, poliomyelitis, and 
Lyme disease), autoimmune conditions, neurological disorders (myasthenia gravis, 
Parkinsons disease, multisystem atrophy, motor neuron disorders, encephalopathy, 
and cerebrovascular lesions), intoxications (pesticides), bilateral cricoarytenoid joint 
fixation or laryngeal amyloidosis, and others [63]. Failure of abduction of bilateral 
vocal cords may lead to an insufficient airway passage resulting in stridor or decrease 
in exercise tolerance, often requiring intervention (Figure 9).

Chronic cough, throat clearing, pain, dysphagia, and hoarseness were described in 
patients with laryngopharyngeal reflux (LPR). LPR is a multisymptom syndrome which 
appears as gastroduodenal contents moves backward from the stomach into the larynx or 
pharynx. The etiopathology of LPR is still subject to further research; however, usually 
it is associated with the insufficiency of the lower esophageal sphincter. Acid fluids lead 
to irritation of the mucosa of the pharynx and larynx, causing globus and throat clear-
ing. Ultimately, this may lead to swallowing problems [65]. LPR may lead to laryngeal 
edema and voice disorders. Apart from an irritation of the mucosa, the pathophysiology 
of dysphagia and dysphonia is also related to the stimulation of the vagal nerve by the 
backflow of gastric fluids, particularly at the lower part of the esophagus [66].

The whole variety of other laryngeal organic disorders and tumors were also 
described to cause voice problems and swallowing disorders. Lymphomas localized in 
the region of the head and neck may lead to dysphonia and dysphagia. They usu-
ally include lymph nodes, while those with extra nodal location (ENL) occur rarely. 
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Some cases of non-Hodgkin lymphoma (NHL) of the larynx were described, usually 
occurring in the supraglottic region (Figure 10). They may present with dysphagia, 
dysphonia, snoring, and progressive respiratory distress [67]. Similarly, laryngeal 
cancer or neuroendocrine carcinoma (NEC) of the larynx, as well as laryngeal 
paraganglioma and paraganglioma of the recurrent laryngeal nerve, may lead to 
dysphonia with coexisting dysphagia. Paragangliomas are tumors of neuroendocrine 
origin that develop from the paraganglia in the head and neck. They originate from 
the chromaffin cells from the paraganglionic tissue of the autonomic parasympathetic 
nervous system. Among all paragangliomas, 65–70% occur within the head and neck, 
usually involving the carotid, jugular foramen, and vagal nerve. Some cases were 
described in the nasopharynx, nose and sinuses, larynx, thyroid gland, and orbit 
[68]. Other, non-neoplastic rare tumors of the larynx were also reported to produce 
swallowing and voice problems. One of them is adult laryngeal hemangioma (ALH), 
which usually involves the supraglottic or glottic region. It appears as a result of vocal 
abuse, cigarette smoking, or laryngeal trauma from intubation [69].

Tuberculosis of the larynx is a rare disease with laryngeal symptoms in the 
absence of constitutional symptoms. Cases of isolated laryngeal tuberculosis were 
reported as a reason for dysphonia with coexisting dysphagia [70]. Dysphonia, 

Figure 10. 
Video laryngoscopy showing laryngeal lymphoma (source: [67]).

Figure 9. 
Bilateral vocal fold paralysis in adult (source: [64]).
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dysphagia, and respiratory distress occurred in patients with bullous pemphigoid 
(BP), an autoimmune condition with laryngeal manifestations. BP primarily affects 
skin, however, it may also be seen in the mucosa of the upper respiratory tract, 
larynx or esophagus [71].

Other cases described in the literature include multiple dermoid cysts of epiglot-
tis [72], postradiotherapy laryngopharyngeal edema [73], traumatic laryngocele 
as a result of blunt trauma of the neck [74] or interarytenoid tumor-like lesions 
and ulcerative inflammatory lesions of the larynx in laryngeal leishmaniasis [75]. 
Hoarseness, voice fatigue, dysphonia, and dysphagia were also seen as complica-
tions of injection laryngoplasty, causing subchordal cysts containing non-degraded 
hyaluronic acid [76].

Blunt laryngeal trauma (BLT) is a serious, potentially life-threatening condition 
that leads to damages that may affect voice production, swallowing, and breathing. 
BLT results may vary, however, symptoms spectrum usually includes laryngeal edema, 
hoarseness, dysphagia, stridor, subcutaneous crepitus, vocal fold(s) immobility, and 
anterior neck pain [77].

8.  Neck

Deep neck infection (DNI) is a complex infectious condition developing and 
spreading in the tissue spaces of the neck (intermuscular and fascial). It may ulti-
mately lead to the formation of an abscess. Years ago, most DNIs originated from 
tonsillar and peritonsillar infections. Currently, most cases are odontogenic (38–49%) 
[78]. The tissues involved in an inflammatory process get swollen and cause a com-
pression to surrounding organs. Dysphagia and dysphonia are usually present, and 
the symptoms may be accompanied by trismus, dyspnea, and infection symptoms. 
Dysphonia and complete dysphagia were also reported in patients with parapharyn-
geal and retropharyngeal space abscess with or without mediastinal emphysema [79]. 
High-grade fevers, dysphonia, dysphagia, anterior neck, and facial swelling may be 
present in Ludwig’s angina. The condition progresses rapidly, causing edema and soft 
tissues gangrenous infection of the neck and floor of the mouth. A more aggressive 
course may end up with infection transmission to mediastinum (Figure 11) [81, 82].

Lemierre’s syndrome (LS) is a disease characterized by thrombophlebitis of the 
internal jugular vein. As a result of bacterial infection, it is often preceded by oropha-
ryngeal infection and often associated with Fusobacterium necrophorum. It was also 
reported to occur after surgical procedures within the neck (for example, transoral 
approach in a cervical osteophyte operation). Clinical presentation includes acute 
pharyngitis, high fever, dysphagia, dysphonia, and neck pain [83].

Hematomas can also be present in the neck tissues, leading to dysphonia and 
dysphagia occurring together. Reports were published in the literature describing 
such symptoms in spontaneous cervical hematoma caused by hemorrhage from a 
parathyroid carcinoma [84] and retropharyngeal hematoma appearing under riva-
roxaban therapy for other reasons [85]. Commonly reported sites of spontaneous 
bleeding in patients treated with warfarin are the sublingual and retropharyngeal 
spaces. Hematomas occurring in these regions usually lead to sore throat, dysphagia, 
odynophagia, dysphonia, neck swelling, and dyspnea (Figure 12) [86].

Tumors of the neck region causing voice and swallowing problems together may 
represent the whole variety of histological and morphological types. Retropharyngeal 
liposarcoma can lead to neck swelling accompanied with dysphagia, orthopnea, and 
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dysphonia [87]. Head and neck squamous cell carcinoma and head and neck low-grade 
chondrosarcoma were described in the literature to cause dysphonia and dysphagia as 
well as pain and neck mass sensation [88, 89]. Other tumors, like rhabdomyomas (RM), 
are benign and rare mesenchymal tumors made up of striated muscle cells. Extracardiac 
rhabdomyomas occur mostly in elderly men, prevailingly in the head and neck region 
like the oral cavity, larynx, pharynx, and soft tissue. Dysphagia, dysphonia, and stertor 

Figure 11. 
CT scans showing left parapharyngeal abscess with tracking into the prevertebral space and significant progression 
of air pockets in mediastinal and cervical soft tissue extending to the right axillary region (source: [80]).

Figure 12. 
Contrast CT scan, sagittal plane, showing the thyroid gland (solid arrow) displaced anteriorly by a dense 
collection (open arrow) in keeping with a hematoma (source: [84]).
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are common symptoms [90]. A large sublingual dermoid cyst may become a reason for 
swallowing and voice problems [91] and so can an epidermal cyst of the thyroid gland 
with swelling in the anterior neck [92]. Similarly, Zenker diverticulum (ZD) or pharyn-
geal pouch, a structural or functional abnormality of the cricopharyngeal muscle, may 
cause dysphagia, dysphonia, cough, and regurgitation, while dysphonia is more frequent 
among patients with rather small pouches [93].

The thyroid gland, apart from its usual location in the anterior part of the neck, 
can also be seen in any place when remains of the thyroglossal duct (TGD) occur. In 
embryonic life, TDG comes down from the tongue to the diaphragm. Thyroid ectopia 
is commonly found at the base of the tongue in 90% of the reported cases. As such, it 
causes dysphagia and dysphonia at the same time [94].

Post-thyroid surgery hypocalcemia (PTSH) may occur after total thyroidectomy. 
Low calcium levels lead to neuromuscular instability and muscle numbness. The most 
severe cases may end up with laryngospasm and bronchospasm leading to breathing 
difficulties and stridor. Dysphonia and dysphagia are often in such cases [95].

A mass effect in the neck leading to swallowing problems and voice dysfunc-
tion with a weight loss was described in necrotizing sialo-metaplasia (NSM). This 
is a benign tumor of the salivary gland that occurs as a result of injury, chemical or 
traumatic metaplasia [96].

9.  COVID complications

COVID infection was reported to have caused different clinical conditions with a 
whole variety of clinical manifestations. Many patients treated for COVID in intensive 
care units often suffered from dysphagia and dysphonia, laryngeal injuries as a result of 
prolonged intubation and neuropathies [97]. Post-extubating dysphagia and dysphonia 
were often described in COVID patients [98]. COVID patients often presented with 
dysphagia, dysphonia, middle airway disorders, such as chronic cough and hyper-
sensitive larynx syndromes. The symptoms are multifactorial and wide ranging in 
pathophysiology, including medical interventions, tissue, and neurological injury [99].

Prolonged endotracheal intubation (also for non-COVID related reasons) may lead 
to some complications associated with dysphonia and dysphagia. Laryngeal granuloma 

Figure 13. 
Laryngoscopic view of right-sided vocal cord granuloma. The granuloma appears lower than the level of the vocal 
cords (source: [100]).
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(LG) is a late complication of intubation and results from a trauma of the mucosa which 
ends up with granuloma formation (Figure 13). Compression of mucosa by an intuba-
tion tube may also lead to edema, ischemia, or damage to laryngeal mucosa and ulti-
mately cause recurrent laryngeal nerve palsy. Dysphonia and dysphagia occur [100–102].

The post-COVID condition (PCC) is a disabling syndrome affecting at least 5–10% 
of subjects who survive COVID infection. As the main pathogenetic background of 
the condition, a SARS-CoV-2-mediated vagus nerve dysfunction is considered. The 
vagus nerve innervates the larynx, pharynx, lungs, heart, and gastrointestinal tract. 
PCC is therefore presented with dysphonia, dysphagia, dyspnea, dizziness, tachycar-
dia, orthostatic hypotension, and gastrointestinal disturbances [103].

10.  Treatment

Depending on the reason, dysphagia and dysphonia in cases described above, 
require multidisciplinary treatment. Due to complex etiology and possible life-
threatening character, every medical condition associated with swallowing and voice 
problems needs a detailed, individual approach. As the causes are complex and vary, 
some cases may need medication; others are subjects to complicated operations and a 
systematic follow-up.

11.  Conclusions

The above review is a detailed analysis of medical conditions and case reports 
described in the literature. Different pathologies leading to dysphonia and dysphagia 
need a complex approach both in diagnostics and treatment. It is a serious clini-
cal problem and relates to various medical specialties. Due to this fact, concurrent 
dysphagia and dysphonia lie not only within the interest spectrum of otolaryngolo-
gists and phoniatricians but also neurologists, spine surgeons, chest surgeons, dental 
surgeons, oncologists, speech pathologists, rheumatologists, gastrologists, specialists 
in infectious diseases, and others. Effective diagnosis and treatment need the close 
cooperation of various specialists. Many cases may present a chronic course in some 
acute cases, however, the dynamics may lead to serious systemic complications, and 
ultimately to death.

Below, a list of abbreviations and a summary of the causes of concurrent dyspha-
gia and dysphonia are presented (Table 1).
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RLN recurrent laryngeal nerve
CN cranial nerve
NMO neuromyelitis optica
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Central nervous system Hemorrhagic cerebral stroke
Ischemic cerebral stroke
Cerebral oedema
Intracranial hematoma
Primary brain tumors
Glioma
Glioblastoma
Medulloblastoma
Lymphoma
Germ cell tumors
Vestibular schwannoma
Vagal schwannoma
Other
Secondary brain tumors (metastases)
Lung cancer
Melanoma
Prostatic cancer
Renal cancer
Gastric cancer
Other
Gomphosis
Meningitis
Neuromyelitis optica
Acute brainstem syndrome
Intracranial arterial dolichoectasia
Parkinson’s disease
Essential tremor
Atypical Parkinsonian syndromes
Amyotrophic lateral sclerosis
Alexander’s disease
Wernicke encephalopathy
Bulbar palsy
Cranial nerves palsy

Peripheral nervous system Guillain-Barre syndrome
Botulism
Post-polio syndrome
Varicella zoster infection
Herpes zoster infection
Jugular foramen syndrome (Vernet’s syndrome)
Collet-Sicard syndrome
Spinal anesthesia complications
Vagus stimulation therapy complications

Cervical spine Diffuse idiopathic skeletal hyperostosis
Cervical osteophytes
Cervical spondylosis (stenosis)
Cervical disc replacement complications
Degenerative cervical myelopathy
Anterior cervical discectomy and fusion complications

Muscles/connective tissue Dermatomyositis
Mitochondrial myopathy
Ehlers-Danlos syndrome
Haycocknema perplexum induced myositis
Myasthenia gravis
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Mediastinum Liposarcoma
Ortner’s syndrome (cardiovocal syndrome)
Tapia’s syndrome
Thymoma
Lymphoma
Substernal goiter
Sarcoidosis
Mid-esophageal diverticula
Esophageal perforation
Mediastinal inflammation
Laparoscopic sleeve gastrectomy Complications
Pneumomediastinum (mediastinal emphysema)
Post pneumonectomy syndrome
Mediastinal lipomatosis
Heart and lung transplantation complications
Gastro-esophageal reflux

Larynx Functional voice disorders
Muscle tension dysphonia
Glottal insufficiency (presbyphonia)
Unilateral vocal fold paresis
Bilateral vocal fold paresis
Laryngopharyngeal reflux
Extra nodal lymphoma
Non Hodgkin lymphoma
Laryngeal cancer
Neuroendocrine cancer
Laryngeal paraganglioma
Paraganglioma of the recurrent laryngeal nerve
Adult laryngeal hemangioma
Tuberculosis of the larynx
Laryngeal bullous pemphigoid
Epiglottic cyst
Postradiotherapy laryngopharyngeal edema
Traumatic laryngocele
Laryngeal leishmaniasis
Injection laryngoplasty complications
Blunt laryngeal trauma

Neck Deep neck infections
Para/retropharyngeal abscess
Ludwig’s angina
Lemierre’s syndrome
Cervical hematomas
Neck tumors
Cancer
Retropharyngeal liposarcoma
Neck squamous carcinoma
Rhabdomyoma
Sublingual dermoid cyst
Epidermic cyst of the thyroid gland
Pharyngeal pouch (Zenker diverticulum)
Thyroid ectopia (tongue location)
Post thyroid surgery hypocalcemia
Necrotizing sialometaplasia

Covid complications Prolonged intubation
Covid neuropathies
Post covid condition (vagus nerve dysfunction)

Table 1. 
Summary of conditions associated with concomitant dysphagia and dysphonia.
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IADE intracranial arterial dolichoectasia
PD Parkinson’s disease
ET essential tremor
APS atypical Parkinsonian syndromes
ALS amyotrophic lateral sclerosis
AD Alexander’s disease
GFAP glial fibrillary acid protein
WE Wernicke encephalopathy
GBS Guillain-Barre syndrome
PS post-polio syndrome
VZ varicella zoster
HZ herpes zoster
JFS jugular foramen syndrome
VS Vernet’s syndrome
CSS Collet-Sicard syndrome
DISH diffuse idiopathic skeletal hyperostosis
CS cervical spondylosis
CDR cervical disc replacement
DCM degenerative cervical myelopathy
ACDF anterior cervical discectomy and fusion
DM dermatomyosistis
IBM inclusion body myositis
IMNM immune mediated necrotizing myopathy
MM mitochondrial myopathy
EDS Ehlers-Danlos syndrome
HDCT heritable disorder of connective tissue
hEDS hypermobile Ehlers-Danlos syndrome
TMJD temporomandibular joint disorder
LPR laryngo-pharyngeal reflux
MG myasthenia gravis
OS Ortner’s syndrome
TS Tapia’s syndrome
AVR aortal valve replacement
CABG coronary artery bypass grafting
ASDC atrial septal defect closure
MVR mitral valve repair
EP esophageal perforation
SIRS systemic inflammatory response syndrome
LSG laparoscopic sleeve gastrectomy
ME mediastinal emphysema
PPS post-pneumonectomy syndrome
ML mediastinal lipomatosis
MD myotonic dystrophy
MTD muscle tension dysphagia
LEMG laryngeal electromyography
SEMG superficial electromyography
VFP vocal fold paresis
BVFP bilateral vocal fold paresis
LPR laryngopharyngeal reflux
ENL extra nodal lymphoma
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NHL non-hodgkin lymphoma
NEC neuroendocrine carcinoma
ALH adult laryngeal hemangioma
BP bullous pemphigoid
BLT blunt laryngeal trauma
DNI deep neck infection
LS Lemierre’s syndrome
RM rhabdomyoma
ZD Zenker diverticulum
TGD thyroglossal duct
PTSH post-thyroid surgery hypocalcemia
NSM necrotizing sialo-metaplasia
LG laryngeal granuloma
PCC post-COVID condition
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Abstract

Esophageal motility disorders are common conditions that impede the normal 
movement of food and liquids from the esophagus to the stomach, frequently 
manifesting as dysphagia, chest pain, and regurgitation. These disorders arise from a 
variety of etiological factors and can greatly diminish patients’ quality of life. If left 
untreated, esophageal motility disorders may lead to severe complications, including 
malnutrition, weight loss, and aspiration pneumonia. This chapter offers an in-depth 
examination of the etiology and pathogenesis of both primary and secondary EMDs. 
It thoroughly investigates the clinical manifestations and diagnostic methods, high-
lighting the critical role of differential diagnosis in the accurate identification of these 
conditions. Additionally, the chapter reviews current treatment options, including 
pharmacological interventions, endoscopic procedures, and surgical techniques, and 
discusses the potential of novel therapies and future research directions. Through a 
detailed analysis of these aspects, the chapter aims to provide a comprehensive under-
standing of esophageal motility disorders and to guide effective clinical management 
and innovative therapeutic approaches.

Keywords: esophageal motility disorders, esophagus, dysphagia, achalasia, 
distal esophageal spasm, jackhammer esophagus, gastroesophageal reflux disease, 
high-resolution manometry, endoscopy

1.  Introduction

Esophageal motility disorders (EMDs) encompass a range of conditions that 
disrupt the normal passage of food and liquids from the esophagus to the stom-
ach. Commonly marked by dysphagia (difficulty swallowing), chest pain, and 
regurgitation of food, these disorders are prevalent worldwide [1]. Dysphagia can 
result in malnutrition, weight loss, and dehydration due to swallowing difficulties. 
Additionally, the regurgitation of undigested food increases the risk of aspiration, 
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potentially causing pneumonia and other respiratory issues. Furthermore, the 
psychological burden of living with a chronic swallowing disorder can contribute to 
anxiety and depression, further diminishing the quality of life [2]. The association of 
EMDs with complications such as esophageal cancer is well-established [3]. Using the 
Chicago Classification version (CCV) 4.0, EMDs are categorized as follows: achalasia, 
esophagogastric junction (EGJ) outflow obstruction, distal esophageal spasm (previ-
ously diffuse esophageal spasm), hypercontractile (jackhammer) esophagus, absent 
contractility, and ineffective esophageal motility (IEM) [4]. Given their prevalence, 
impact on quality of life, and potential for serious complications, this chapter aims 
to investigate the pathogenesis, clinical presentation, diagnosis, and treatment of 
primary and secondary EMDs leading to dysphagia, with particular emphasis on 
achalasia, distal esophageal spasm (DES), and jackhammer esophagus.

2.  Etiology

EMDs can be broadly classified into primary and secondary types. Primary disor-
ders are idiopathic, whereas secondary disorders are mostly associated with systemic 
diseases [5]. During swallowing, involuntary esophageal motility is coordinated by 
extrinsic nerves. Normally inactive during fasting, the esophagus undergoes specific 
changes during voluntary swallowing: the upper esophageal sphincter (UES) and 
lower esophageal sphincter (LES) relax to allow food entry and exit, respectively. 
Once the food bolus passes through the UES, an involuntary peristaltic wave, known 
as the “primary peristaltic wave,” swiftly propels it toward the stomach.

Initially, sensory signals travel via several cranial nerves to the solitary tract 
nucleus in the brainstem, where motor signals are coordinated. These motor signals 
then travel via vagal fibers to the cervical esophagus (through the recurrent laryngeal 
nerves) and the proximal esophagus (through thoracic vagal fibers) to initiate and 
sustain the primary peristaltic wave [6]. The specific etiology of primary EMDs 
remains unknown, but research indicates that a combination of genetic, lifestyle, and 
environmental factors can contribute to their onset [7–9]. Understanding these com-
plex interactions is crucial for developing effective prevention and treatment strate-
gies for these disorders. Ongoing research aims to unravel the mechanisms underlying 
these conditions, shedding light on new treatments and improved patient outcomes.

2.1  Genetic background

The genetic etiology of EMDs is a complex and evolving field. Understanding 
the genetic basis of these disorders could lead to improved diagnostic tools, targeted 
therapies, and personalized treatment approaches for affected individuals. As genetic 
research advances, it holds the promise of unlocking new insights into the underlying 
causes of these challenging and often debilitating disorders.

2.1.1  Achalasia

Achalasia is a primary EMDs characterized by the failure of the LES to relax 
and the absence of esophageal peristalsis [10]. Although the exact cause is unclear, 
familial cases and twin studies indicate a genetic component [11, 12]. Several gene 
mutations have been implicated. For example, certain alleles of the human leukocyte 
antigen (HLA) system, specifically HLA-DQ , are associated with an increased risk 
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of achalasia, suggesting an autoimmune component potentially triggered by genetic 
predisposition [13, 14]. Additionally, mutations in the ALADIN gene, which is associ-
ated with triple-A syndrome (alacrima, achalasia, adrenal insufficiency, neurologic 
disorder), further indicate a genetic link in some achalasia cases, providing insight 
into potential genetic pathways involved in the disorder [15].

2.1.2  DES

DES is defined by uncoordinated esophageal contractions, which result in 
symptoms such as chest pain and dysphagia [5]. While the genetic underpinnings of 
DES are not as well-documented as those of achalasia, existing evidence indicates a 
hereditary component. The presence of DES in multiple family members suggests 
that genetic factors may play a role in its pathogenesis [16, 17].

2.1.3  Jackhammer esophagus

This rare EMD results in dysphagia, chest pain, and gastroesophageal reflux 
symptoms [18, 19]. Research into its genetic etiology is still in its early stages. Future 
studies are needed to identify specific genetic mutations or polymorphisms associated 
with this condition. The terms “classic jackhammer esophagus” and “spastic jackham-
mer esophagus” have been introduced to distinguish between the types, indicating a 
heterogeneous disease with varying underlying pathophysiology [20].

Understanding these genetic factors is crucial for developing effective prevention 
and treatment strategies for EMDs. Ongoing research aims to unravel the mechanisms 
underlying these conditions, potentially leading to new treatments and improved 
patient outcomes.

2.2  Environmental and lifestyle factors in EMDs

Various environmental and lifestyle factors can influence the occurrence of EMDs. 
Factors such as diet, alcohol consumption, tobacco use, stress, and medication use can 
contribute to the development and exacerbation of these disorders by affecting the 
esophageal muscles, nerves, and overall function [7, 21].

2.2.1  Diet and eating habits

Consuming a diet high in fats can slow gastric emptying and affect esophageal 
motility. This can exacerbate symptoms such as reflux, acid regurgitation, post-
prandial fullness, heartburn, swallowing obstruction or pain, epigastric burning 
sensation, chest pain, chronic laryngopharyngitis, and cough in individuals with 
EMDs [22]. Similarly, spicy foods can irritate the esophagus and intensify symptoms 
due to capsaicin stimulating nerve endings in the esophagus, potentially triggering 
esophageal spasms [23, 24]. Additionally, eating large meals can increase pressure in 
the stomach and esophagus, leading to motility issues and gastroesophageal reflux, 
worsening symptoms such as chest pain and regurgitation [25]. Irregular eating 
patterns, such as skipping meals or eating at inconsistent times, can disrupt normal 
esophageal function and contribute to motility disorders [25]. Therefore, maintaining 
a consistent meal schedule is important for promoting healthy digestion and minimiz-
ing symptoms in individuals with EMDs. Obesity is also a significant risk factor for 
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esophageal dysfunction, as excess body weight increases intra-abdominal pressure, 
leading to LES dysfunction and reflux [26].

2.2.2  Alcohol, tobacco, and medication use

Excessive alcohol intake can damage the esophageal mucosa and impair motility. 
Alcohol can also relax the LES, contributing to reflux and EMDs [27]. Smoking has 
been linked to various gastrointestinal disorders, including EMDs. Nicotine can relax 
the LES and impair esophageal motility, increasing the risk of reflux and dysphagia 
[28]. Additionally, certain medications can affect esophageal motility. For example, 
nifedipine, a calcium channel blocker commonly used for hypertension, can relax the 
LES and impair esophageal contractions [29]. Opioids and anticholinergic medica-
tions can also negatively affect esophageal motility [30, 31].

2.2.3  Stress and psychological factors

Psychological stress and anxiety have been shown to impact esophageal motil-
ity, with stressors potentially leading to increased esophageal sensitivity and altered 
motility patterns [32]. These effects can contribute to the development or worsening 
of disorders such as functional heartburn and globus sensation, characterized by the 
feeling of a lump in the throat. The relationship between stress and esophageal motility 
is complex and not fully understood. However, it is believed that stress-induced altera-
tions in nerve signaling and hormonal responses may play a role in these effects [33].

2.3  Secondary EMDs

Secondary EMDs arise from various underlying conditions that affect the normal 
functioning of the esophagus. These disorders can manifest due to a wide range of 
etiologies, including collagen vascular diseases, diabetes, Chagas’ disease, amyloidosis, 
multiple sclerosis (MS), idiopathic pseudo-obstruction, or the aging process [34]. 
They can affect esophageal motility through mechanisms such as nerve damage, 
muscle weakness, inflammation, and structural changes. Understanding the diverse 
causes of secondary EMDs is crucial for accurate diagnosis and effective management. 
Neurological diseases like Parkinson’s disease, MS, and stroke can disrupt the neural 
pathways controlling esophageal peristalsis and sphincter function, impacting swal-
lowing [35–37]. Systemic autoimmune conditions like systemic sclerosis (scleroderma) 
and systemic lupus erythematosus (SLE) can lead to fibrosis and thickening of esopha-
geal tissues, resulting in impaired motility [38, 39]. Structural abnormalities such as 
hiatal hernia, esophageal strictures, and tumors (benign or malignant) can mechani-
cally obstruct the esophagus, causing dysmotility and difficulty swallowing [40–42]. 
As outlined in the introduction, this section will explore the fundamental mechanisms 
by which secondary disorders contribute to esophageal motility dysfunction, with par-
ticular emphasis on gastroesophageal reflux disease (GERD) due to its high prevalence.

2.3.1  Neurological diseases

Neurological diseases represent a significant category of conditions leading to 
secondary EMDs. These disorders arise from disruptions in the neural control mecha-
nisms responsible for coordinating esophageal peristalsis and sphincter function. 
Recognizing the impact of neurological diseases on esophageal motility is crucial for 
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implementing appropriate diagnostic and therapeutic strategies to improve swallow-
ing function and quality of life for affected individuals. Parkinson’s disease is charac-
terized by the degeneration of dopaminergic neurons in the substantia nigra, resulting 
in dopamine deficiency affecting the basal ganglia, which are crucial for coordinating 
smooth muscle movements, including those in the esophagus [35, 43]. Patients with 
Parkinson’s disease often experience dysphagia due to impaired peristalsis and reduced 
LES relaxation, leading to difficulty swallowing solids and liquids [35]. MS is an 
inflammatory disease affecting the central nervous system, causing demyelination 
of nerve fibers [44]. Lesions along the neural pathways controlling esophageal func-
tion disrupt the signal transmission necessary for coordinated peristalsis, resulting in 
dysphagia, regurgitation, and chest pain [36]. Stroke can damage brain areas that are 
responsible for swallowing reflexes and esophageal muscle coordination. Depending 
on the stroke’s location and extent, patients may experience dysphagia ranging from 
mild difficulty swallowing to a complete inability to swallow, along with impaired 
esophageal motility [37]. Amyotrophic lateral sclerosis (ALS) is a progressive neuro-
degenerative disease characterized by significant loss of motor neurons in the spinal 
cord, brainstem, and motor cortex [45]. As the disease progresses, patients may 
develop dysphagia due to the weakening of the muscles involved in swallowing, includ-
ing those in the esophagus, leading to impaired peristalsis and reduced LES tone [46].

2.3.2  Systemic autoimmune conditions

Systemic autoimmune conditions significantly contribute to secondary EMDs by 
inducing structural changes and inflammation within the esophagus. These condi-
tions result from the immune system’s aberrant response, targeting various tissues 
and organs throughout the body, including the esophagus. This leads to impaired 
peristalsis, reduced LES function, and symptoms such as dysphagia and GERD. 
Scleroderma is a chronic autoimmune disease characterized by excessive collagen 
production and fibrosis in multiple organs, including the skin and internal organs. 
The systemic form of scleroderma, CREST syndrome (calcinosis, Raynaud phenom-
enon, esophageal dysmotility, sclerosis, and telangiectasia), affects both the smooth 
muscle and connective tissue layers, resulting in a stiffened, less compliant esophagus 
[47, 48]. The LES may become hypertensive or fail to relax properly, contributing to 
GERD. Dysphagia in scleroderma often results from both mechanical obstruction due 
to fibrosis and impaired peristalsis. Genetic studies have identified several suscepti-
bility loci for scleroderma, including HLA genes, particularly HLA-DR and HLA-DQ. 
Polymorphisms in the interferon regulatory factor 5 (IRF5) and signal transducer and 
activator of transcription 4 (STAT4) genes have also been linked to an increased risk 
of developing scleroderma [49–51]. SLE is an autoimmune disease characterized by 
the deposition of immune complexes in healthy tissues, leading to the accumulation 
of immune cells and tissue damage. Esophageal involvement in SLE is less common 
but can occur due to immune complex deposition and inflammation in the esophageal 
mucosa. This inflammation can disrupt normal esophageal motility, leading to symp-
toms such as dysphagia and odynophagia. Additionally, SLE patients may experience 
GERD symptoms due to esophageal dysmotility and impaired LES function [39, 52].

2.3.3  Structural abnormalities

Structural abnormalities of the esophagus can result from congenital malforma-
tions, acquired conditions, or mechanical obstructions [53]. These disorders, which 
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include hiatal hernias, esophageal strictures, and tumors, impair the normal passage 
of food and liquids through the esophagus, leading to symptoms such as dysphagia, 
odynophagia, chest pain, and food impaction. Hiatal hernia occurs when the gastro-
esophageal junction and a portion of the stomach protrude through the diaphragmatic 
hiatus into the chest cavity. There are two main types: sliding and paraesophageal 
[54]. Sliding hiatal hernias, where the gastroesophageal junction moves up into the 
chest alongside the stomach, are more common. This displacement can compromise 
the function of the LES, allowing gastric acid and contents to reflux into the esopha-
gus. Chronic GERD associated with hiatal hernia can lead to esophagitis and subse-
quent fibrosis, contributing to impaired esophageal peristalsis and dysmotility [55]. 
Esophageal strictures are characterized by the narrowing of the esophageal lumen due 
to scar tissue formation. They can develop secondary to conditions that cause chronic 
inflammation or injury to the esophageal mucosa [56]. For instance, chronic GERD 
leads to inflammation and ulceration of the esophageal lining, which can progress to 
fibrotic scarring and stricture formation. Other causes include the ingestion of caustic 
substances, such as lye or acids, and radiation therapy for cancers in the chest region, 
which can lead to fibrosis and strictures [57, 58]. Esophageal strictures restrict the 
normal peristaltic movement of the esophagus, causing dysphagia, odynophagia, and 
the potential for food impaction. Esophageal tumors can be benign or malignant and 
can obstruct the esophageal lumen, affecting normal swallowing function. Benign 
tumors like leiomyomas arise from smooth muscle cells within the esophageal wall 
and typically present as well-circumscribed masses that can cause partial obstruction 
[59]. Malignant tumors, including adenocarcinoma and squamous cell carcinoma, 
often arise from the mucosal lining and can infiltrate the surrounding tissues, lead-
ing to significant luminal obstruction [60]. Esophageal cancer is associated with 
symptoms such as progressive dysphagia, unintentional weight loss, chest pain, and 
sometimes coughing or hoarseness due to tracheal compression. The presence of 
tumors in the esophagus disrupts normal peristalsis and can lead to severe dysmotility 
as the disease progresses [3].

2.3.4  Gastroesophageal reflux disease (GERD)

Chronic acid reflux, also known as GERD, can have serious consequences for 
the esophagus [61]. Repeated exposure of the esophagus to stomach acid can lead to 
inflammation, known as esophagitis [62]. This inflammation can cause irritation and 
damage to the esophageal lining, resulting in symptoms such as heartburn, chest pain, 
and difficulty swallowing. Over time, chronic inflammation can lead to the formation 
of scar tissue in the esophagus, known as esophageal fibrosis, which can cause esopha-
geal stricture and subsequent difficulty swallowing and food impaction. In addition 
to inflammation and scarring, persistent exposure to stomach acid can weaken the 
muscles that control the movement of food down the esophagus, resulting in dysmotil-
ity. This condition prevents the esophagus from contracting properly to move food 
into the stomach [63]. Furthermore, acid reflux can irritate the nerves in the esopha-
gus, leading to conditions such as esophageal spasms. These spasms can cause chest 
pain and difficulty swallowing, further complicating the motility of the esophagus.

2.3.5  Metabolic diseases

Metabolic diseases can significantly impact esophageal motility. For instance, 
diabetes mellitus is a major contributor to esophageal dysmotility. Diabetic 
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neuropathy can impair the nerves that control esophageal peristalsis and the 
LES, leading to conditions such as gastroparesis and diabetic esophagus, which 
manifest as dysphagia, heartburn, and regurgitation [64]. Obesity, a key feature of 
metabolic syndrome, is associated with a wide array of EMDs [65]. Additionally, 
hypothyroidism can influence esophageal motility by decreasing the duration and 
percentage of relaxation [66].

2.3.6  Infectious diseases

Infectious diseases can significantly contribute to the development of EMDs. A 
prominent example is Chagas disease, caused by the protozoan parasite Trypanosoma 
cruzi, which is endemic in parts of Latin America. In Chagas disease, esophageal 
dysfunction results from damage to the esophageal myenteric plexus. This leads to 
the loss of esophageal peristalsis, partial or absent relaxation of the LES, and the 
development of megaesophagus [67]. Additionally, esophageal candidiasis, often seen 
in immunocompromised patients such as those with HIV/AIDS, can cause inflamma-
tion, esophageal strictures, and secondary motility issues [68].

3.  Pathophysiology

The most studied and well-known motility disorder of the esophagus is achalasia. 
Other motility disorders have not been as well studied, in part due to the lack of a 
clear consensus in nomenclature and diagnostic criteria, which have changed over the 
years. Available data suggest that these disorders have their own distinctive patho-
physiological pathways and may overlap with other esophageal disorders.

3.1  Achalasia

The mechanism behind primary achalasia has been somewhat elucidated. It is 
now known that achalasia is definitively caused by the loss of inhibitory neurons and 
the interstitial cells of Cajal (ICC) in the Auerbach’s (myenteric) plexus of the distal 
esophagus. These cells produce nitric oxide (NO) and vasoactive intestinal peptide 
(VIP), which are responsible for smooth muscle relaxation. Therefore, the loss of 
these neurotransmitters results in the hallmark of achalasia: impaired LES relaxation 
[69]. The process responsible for the destruction of neurons is selective, preserving 
excitatory neurons and their peptides [70].

3.1.1  Neuronal damage

Achalasia does not affect only the esophagus; certain regions of the central 
nervous system also undergo degeneration. Patients with achalasia have degener-
ated nerve cells in the dorsal motor nucleus (DMN) of the vagus nerve [71]. Animal 
studies have shown that bilateral DMN damage can result in achalasia-like dilatation 
of the esophagus [72]. Additionally, vagal nerve fibers have been found to be degener-
ated in patients with achalasia [73]. There is a possibility that the degeneration of 
the vagus nucleus and vagal nerve fibers is secondary to the loss of signal input from 
the esophagus [74]. The most significant damage occurs in the muscle layer of the 
esophagus, beginning in the Auerbach’s plexus. Histopathological examinations have 
shown the infiltration of activated cytotoxic T lymphocytes and the activation of 
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the complement system within the myenteric ganglia, along with increased levels of 
IL-1β, IFNγ, TNF-α, and IL-2, especially in the early stages of the disease [75]. Thus, 
the primary pathological mechanism leading to myenteric ganglia loss is believed 
to be chronic ganglionitis [76]. This histopathological finding of ganglionitis with 
preserved intrinsic neurons and minimal fibrosis is linked to type III achalasia (also 
called “vigorous” or spastic achalasia) and is considered an early stage of achalasia. 
Prolonged inflammation leads to “classic” or type II achalasia through a decrease in 
the number of inhibitory neurons, as well as hypertrophy and neuronal fibrosis [77]. 
Further loss of neurons (eventually complete loss) and severe fibrosis correspond to 
type I achalasia. Therefore, some authors consider that the three types of achalasia 
represent a clinicopathological continuum [78].

3.1.2  Changes in the esophagus muscle layer

The smooth muscle of the esophagus, the muscularis propria, is irregularly and 
inconsistently hypertrophied in the early stages of the disease [79]. The classic dilation 
of the esophagus (sigmoid-like dilation and megaesophagus) proximal to the cardia 
occurs in the later stages of the disease. The esophagus dilates approximately 6 mm per 
year, while the esophagogastric junction reduces its lumen diameter by about 1 mm 
each year. Megaesophagus is rare and usually seen in elderly patients with longstand-
ing disease [80]. Esophagus emptying has been studied in patients with achalasia, 
revealing that while the esophagus in type III achalasia patients is relatively easily 
emptied during most swallows, types I and II show impaired esophagus emptying. 
Type I achalasia shows no emptying, while food transit in type II achalasia is possible 
thanks to the contraction of the longitudinal muscle layer in the distal esophagus [81].

3.1.3  Changes in the esophagus mucosa

Although not primarily affected by the disease, the esophageal mucosa exhibits 
certain pathological alterations in achalasia, especially in patients with longstanding 
disease. Changes in the mucosa include diffuse squamous cellular hyperplasia, high-
grade squamous dysplasia, and esophageal squamous cell carcinoma. Additionally, 
the esophageal mucosa of achalasia patients shows an increase in T lymphocytes. 
These changes are likely secondary to chronic inflammation caused by food stasis 
[82–84]. This state of chronic, continuous inflammation leads to an increased risk of 
esophageal squamous cell cancer, which may be elevated up to 140 times compared to 
the general population [85].

3.2  DES

The mechanism behind DES is poorly understood. Some authors believe it is a 
disorder similar to achalasia and that in some cases, it can progress to achalasia [86]. 
Full-thickness muscularis propria biopsies have shown atrophy and fibrosis of this 
layer, as well as a reduction in ICCs, a feature shared with achalasia [87]. Isolated case 
reports have found that DES symptoms can improve after corticosteroid or antiepi-
leptic therapy, highlighting the general lack of understanding of this disease [88, 89]. 
The main characteristic of this disorder is the simultaneous contraction of multiple 
segments of the esophagus, primarily its distal portion. Some experimental studies 
have shown that the lack of NO neurotransmitter can cause DES-like simultaneous 
contractions of the esophagus, while reintroduction of NO reverses it. It is known that 
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patients taking opioids experience this syndrome more frequently and that opioid-
induced DES is reversible upon their withdrawal [86]. Psychiatric disease (possibly 
through increased opioid use), along with GERD, has also been associated with DES 
[90]. Although the multiple possible etiologies present a challenge in understanding 
the exact pathophysiological mechanism that induces the spastic contractions, they 
also suggest the potential for personalized therapy in each case.

3.3  Jackhammer esophagus

Jackhammer esophagus is diagnosed by high-resolution manometry (HRM) with 
normal median integrated relaxation pressure and ≥ 20% hypercontractile swallows 
(>8000 mmHgscm). This condition appears to be distinct from achalasia. While the 
diagnosis has been clarified thanks to HRM, the pathological substrate of jackhammer 
esophagus remains enigmatic [4]. The disorder primarily affects the distal portion of 
the esophagus. Although the muscle layer of the distal esophagus is hypertrophied 
in jackhammer esophagus, the contractions are accompanied by a lack of synchrony 
between the longitudinal and circular layers of the smooth muscle [19]. Recent studies 
have shown eosinophilic infiltration in the mucosa, submucosa, and muscle layer of 
the esophagus in patients with EMDs [91]. Eosinophil infiltration of the mucosa with 
>15 eosinophils per high power field, after excluding other more common diseases, 
is diagnostic of eosinophilic esophagitis (EoE). EoE is likely a separate clinical and 
pathological entity, with dysmotility mainly due to reduced esophageal compliance, 
probably secondary to fibrosis of the esophagus [92]. In some cases, jackhammer 
esophagus is associated with GERD, and it appears that those patients could benefit 
from proton pump inhibitor (PPI) therapy [93]. In the idiopathic jackhammer esopha-
gus, the primary driving factor is likely eosinophil infiltration of the esophageal muscle 
layer, sometimes referred to as eosinophilic esophageal myositis (Table 1) [94, 95].

EMDs Genetics Pathophysiology Manometric 
Characteristics
CCV 4.0 [4]

Achalasia • Familial cases

• Twin studies

• HLA-DQ

• ALADIN gene

• Impaired LES relaxation

• Loss of inhibitory neurons and ICC; 
impaired NO and VIP production

• Irregular and inconsistent hypertrophy 
of the smooth muscle in the muscularis 
propria

• Integrated relaxation 
pressure elevated

• 100% absent peristalsis

DES • Familial cases • Simultaneous contraction of multiple 
segments of the esophagus

• Reduction of ICC

• Atrophy and fibrosis of muscularis propria

• Integrated relaxation 
pressure normal

• ≥ 20% swallows with 
premature contractions

Jackhammer 
esophagus

• Unknown • Lack of synchrony between the longitu-
dinal and circular layers of the smooth 
muscle

• Eosinophil infiltration of the esophageal 
muscle layer

• Integrated relaxation 
pressure normal

• ≥ 20% swallows with 
hypercontractile 
contractions

Table 1. 
Differences in genetics, pathogenesis, and manometric characteristics between achalasia, DES, and jackhammer 
esophagus.
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4.  Symptoms

The symptomatology indicating diseases of the esophagus is becoming an increas-
ingly common problem that patients present to doctors. It is considered that every 
fifth person has experienced symptoms that would suggest a disorder in esophageal 
function at least once, regardless of gender and age [96]. The most common symp-
toms indicating a possible esophageal disorder include dysphagia, odynophagia, 
chest pain, heartburn, regurgitation, globus sensation, hiccups, and belching. It is 
also important to consider the presence of extraesophageal manifestations indicating 
esophageal dysfunction, such as wheezing, cough, throat pain, and hoarseness, after 
excluding primary diseases that lead to them [97].

4.1  Dysphagia

The leading symptom of EMDs is dysphagia. Around 15% of patients experience 
a sensation of difficulty swallowing, and its frequency increases with age. Dysphagia 
is of Greek origin and consists of two parts: “dis” (difficulty) and “phagia” (eating), 
representing a disorder in the passage of food from the mouth to the stomach. The 
sensation of difficulty swallowing may be associated with numerous neuromuscular 
and structural disorders, not only of the esophagus in the case of esophageal dys-
phagia but also of oropharyngeal diseases in the case of oropharyngeal dysphagia. 
The presence of this sensation has been confirmed in patients with psychiatric 
disorders, based on abnormal sensory perception at the level of the esophagus [98]. 
The swallowing process itself represents a complex neuromuscular action that affects 
oropharyngeal movements and esophageal peristaltic movements with the aim of 
transporting liquids and food to the stomach, lasting on average about 10 seconds. 
Any deviation from the correct act manifests in some of the symptoms of esophageal 
disorders, most commonly dysphagia [99].

Oropharyngeal dysphagia is defined as the inability to transport food from the oral 
cavity to the esophagus. The most common causes leading to the development of oro-
pharyngeal dysphagia of neuromuscular origin are Parkinson’s disease, ALS, MS, and 
polymyositis, while structural disorders are dominated by cancers, infections of the 
pharynx and throat, thyroid enlargement, and Zenker’s diverticulum. In this type of 
dysphagia, symptoms occur immediately after swallowing food, indicating potential 
localization. Food impaction and difficulty swallowing saliva often occur, leading to 
manual evacuation of the bolus, vomiting, and increased saliva production. Potential 
causes that can lead to similar complaints are associated with atrophy of the mastica-
tory muscles, inadequate chewing of food, lack of teeth, swallowing large food bites, 
and inadequate functioning of salivary glands [100].

The second type of dysphagia is esophageal dysphagia, which can also occur 
due to structural disorders such as cancers, diverticula, benign tumors, EoE, pep-
tic changes, Schatzki’s ring, and foreign bodies, as well as neuromuscular causes 
such as achalasia, DES, jackhammer esophagus, and hypertensive esophageal 
sphincter [101].

Valuable help in assessing the cause is obtained based on whether the patient has 
difficulty swallowing food or liquids, whether dysphagia is progressive or intermit-
tent, whether heartburn occurs, and whether there is weight loss [101]. Patients 
experiencing a sensation of dysphagia during swallowing liquid and solid food, as 
well as after swallowing liquids, indicate a neuromuscular problem. In patients who 
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have dysphagia only when swallowing solid food, without problems swallowing 
mushy food or liquids, it is usually due to mechanical obstruction. When it comes to 
the impaction of a foreign body, it is most often accompanied by regurgitation and 
hypersalivation that passes after removing the foreign body. In patients who have 
liquid dysphagia, these complaints occur only during the consumption of liquids 
[102]. In patients with malignancy, there is a sudden onset of dysphagia symptoms, 
accompanied by weight loss and anorexia, as well as the appearance of heartburn 
with progressive worsening of symptoms. Dysphagia may also occur on the ground 
of previous esophagitis as well as on the ground of caustic damage to the esophagus in 
patients with esophagitis caused by drugs, when in addition to difficulty swallowing, 
there is also painful swallowing, a feeling of burning behind the sternum. In younger 
people who have previously had food bolus impaction, it is necessary to exclude the 
development of EoE. Any occurrence of dysphagia requires an adequate diagnostic 
approach to investigate it [103].

4.2  Chest pain

A major differential diagnostic challenge in medicine is chest pain. It can occur in 
patients with cardiovascular diseases, pulmonary system diseases, vascular diseases, 
and musculoskeletal disorders or may originate from the gastrointestinal tract [104]. 
It is considered that in 57% of patients who had chest pain and who underwent 
coronary angiography and did not have findings on coronary blood vessels, the pain 
was of esophageal origin [105]. Chest pain of esophageal origin can simulate pain 
of cardiac origin due to its retrosternal localization as well as due to the sharing of 
innervation pathways with the heart. Esophageal pain may have a lateral localization 
or spread to the neck, chin, or back, but less commonly, most often in the form of 
burning behind the sternum or smoldering. It occurs most often after a meal, can 
worsen with a meal, and can occur during the night. After taking PPIs or antacids, 
pain can be suppressed [104]. There are several theories that explain the appearance 
of esophageal pain of origin. So far, the most acceptable theory is associated with the 
action of hydrochloric acid on chemoreceptors in the esophagus, whose activation 
changes the electric charge of the membrane of smooth muscle cells and leads to 
spontaneous and repeated contractions of the muscles of the esophagus that cause 
pain. The above theory is followed by during the high-tone muscle tone, slow blood 
flow through the muscles of the esophagus, which leads to ischemia of the said organ 
and worsens the pain. In addition to the thermoreceptors, it is also important to 
consider the effect of the mechanoreceptors that are activated in the dilation of the 
esophagus, and there is no lesser importance. The cooling of the solutions comes to an 
end, activating the thermoreceptors, which manifests as dilation, and the esophagus 
comes to the activation of the mechanoreceptors, causing pain [106].

4.3  Regurgitation

Another important manifestation of the esophagus is the appearance of regurgita-
tion. It is defined as the backward flow of food, stomach acid, and bile content into 
the mouth. It is necessary to make a distinction between regurgitation and vomiting, 
where the contents of the stomach are found in the mouth but there is no previous 
retching or activation of the abdominal muscles. Special importance is given to the dif-
ference between regurgitation and rumination, where the role of the short-term and 
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periodic re-orientation of food in the oral cavity is to eat. Regurgitation occurs most 
often at night and in patients who have been bending forward for a long time [107].

4.4  Impact on nutrition and quality of life

The diversity of symptoms in patients with esophageal dysmotility is significant. 
The onset of one or more symptoms leads to discomfort, frustration, and a reduction 
in daily activities. In addition to these manifestations, there are psychological changes 
such as anxiety, depression, and social isolation among these patients, further 
compromising their quality of life. A multidisciplinary approach to these patients is 
essential, starting with dietary habits. Firstly, it is necessary to chew food adequately 
during meals to prevent possible impaction and the sensation of difficulty swallow-
ing, as well as consuming moderate amounts of fluids to facilitate easier passage of 
food boluses. Patients are advised to have more frequent meals throughout the day, 
with smaller quantities, which aids in easier emptying and reduces the activation 
of mechanoreceptors in the esophagus [108]. It is crucial to break daily habits such 
as alcohol consumption, which weakens the tight junctions between esophageal 
cells, allowing acid passage and activating chemoreceptors, as well as weakening the 
LES. In addition to alcohol, patients are advised to quit smoking and avoid sweets, 
chocolates, fatty foods, and excessively hot or cold beverages. Limited consumption 
of citrus juices and spicy foods is also recommended to avoid heartburn. Patients 
should avoid running and performing isometric exercises or lifting heavy weights 
[109]. Emotional instability in the form of frequent stress, worry, and discomfort 
also worsens existing symptoms by lowering visceral sensitivity. The use of certain 
medications has been noted to exacerbate symptoms, including calcium channel 
blockers, theophylline, aspirin, non-steroidal anti-inflammatory drugs (NSAIDs), 
and bisphosphonates. In addition to the above, patients with esophageal dysmotility 
are advised against late meals and sleeping on the right side due to possible worsening 
of existing symptoms [110].

4.5  Association with other gastrointestinal symptoms

In addition to the previously mentioned symptoms of esophageal dysmotility, 
odynophagia, globus sensation, hiccups, and extraesophageal manifestations of 
esophageal dysfunction should be noted. Odynophagia, or painful swallowing, is a 
symptom associated with various conditions. The pain is typically retrosternal and 
is experienced while swallowing food or sometimes even saliva. It can result from 
inflammation of the esophageal mucosa or deeper structures and may occur due to 
caustic injuries, viral and fungal infections, or after radiation therapy to this area. 
Odynophagia can also be caused by improper use of tetracyclines. In severe cases of 
GERD, swallowing may become difficult and painful [111]. Globus sensation, or glo-
bus pharyngeus, is experienced by at least half of the population during their lifetime. 
It is believed to be primarily a psychological disorder leading to the sensation of a lump 
in the throat, difficulty swallowing, or throat tightening, without any abnormality in 
the tone of the upper esophageal sphincter or any other pathological changes within 
the esophageal lumen [112]. Hiccups represent a systemic manifestation of various 
conditions, not limited to gastrointestinal diseases such as achalasia, peptic ulcer, and 
GERD. They can also occur in patients with chest or abdominal trauma, or those with 
renal insufficiency. Despite being a multisystem manifestation, most patients with 
hiccups are initially evaluated by gastroenterologists, who may prescribe medications 
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such as metoclopramide, baclofen, or gabapentin. In extreme cases where hiccups are 
frequent and uncontrollable with medications, and other causes are ruled out, surgical 
ablation of the phrenic nerve may be necessary [113]. Patients with asthma, chronic 
cough, laryngitis, or pulmonary fibrosis are sometimes referred to gastroenterologists 
for further evaluation. Studies have shown that 35–80% of asthma patients also have 
GERD. The pathogenesis is bidirectional; therapy given to asthma patients often leads 
to GERD because bronchodilators relax the LES. Conversely, patients with the estab-
lished reflux disease may develop asthma symptoms, particularly at night, including 
coughing, wheezing, hoarseness, and inflammation of the arytenoids. This is attrib-
uted to micro-aspiration of gastric contents and vagus-mediated neural reflexes [114].

5.  Diagnosis

5.1  Clinical assessment

EMDs encompass a range of conditions that disrupt the normal function of the 
esophagus, hindering the passage of food from the mouth to the stomach. Clinical 
assessment of patients with these disorders requires a thorough medical history, 
detailed physical examination, and specific diagnostic tests. Gathering information 
about symptoms such as dysphagia, retrosternal pain, regurgitation, and possible 
weight loss is crucial. These symptoms may progress gradually over several months or 
years. Patients often report difficulty swallowing solid foods, while liquids pass more 
easily. Symptoms such as heartburn, the sensation of food sticking in the esophagus, 
and related issues should also be noted. Typically, physical examination does not 
reveal significant abnormalities but is essential for ruling out other potential causes 
of symptoms. Collecting a detailed medical history and family history can provide 
insights into genetic predispositions or inherited risk factors. Risk factors such as 
smoking, alcohol consumption, and previous gastrointestinal diseases should also be 
considered. Diagnostic procedures include upper gastrointestinal endoscopy, which 
allows visualization of the esophageal mucosa and exclusion of mechanical obstruc-
tions such as strictures or tumors. Esophageal manometry is used to assess functional 
aspects of motility, identifying abnormalities in peristalsis and LES tone, which 
may indicate disorders like achalasia. Radiological tests, such as barium swallow, 
can depict esophageal dilation, delayed emptying, and other characteristic changes 
indicating motility disorders. In certain cases, pH monitoring may be necessary to 
assess acid reflux, which can contribute to symptoms and complications [115].

5.2  High-resolution manometry

Manometry of the esophagus is a crucial diagnostic method for identifying 
esophageal motility disorders. This procedure allows for detailed analysis of the 
functional aspects of the esophagus, which is essential for the precise diagnosis of 
various forms of dysmotility. Disorders such as achalasia, DES, and hypomotility can 
significantly impair patients’ quality of life, causing symptoms like dysphagia, chest 
pain behind the sternum, and regurgitation. Esophageal manometry is performed 
using a catheter equipped with pressure sensors, which is inserted through the nose or 
mouth into the stomach. During the procedure, the patient swallows small amounts 
of water, allowing for the measurement of pressures and peristaltic waves along the 
esophagus. Modern manometry utilizes HRM, providing a more detailed and precise 
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pressure map within the esophagus compared to traditional methods. Manometry 
is essential for the differential diagnosis of various esophageal motility disorders. In 
the case of achalasia, manometry reveals the absence of esophageal peristalsis and 
elevated pressure of the LES that fails to relax properly during swallowing. In DES, 
manometry shows simultaneous, high-pressure contractions that disrupt normal 
food transport. Hypomotility of the esophagus is characterized by reduced amplitude 
of peristaltic waves or their complete absence. The results of manometry enable a 
personalized approach to treatment [116].

5.3  Barium swallow studies

Swallowing barium is a non-invasive radiological method that plays a crucial 
role in assessing patients with esophageal motility disorders. This procedure allows 
for detailed visualization of the anatomical structure and functional state of the 
esophagus, which is essential for making an accurate diagnosis and planning appro-
priate treatment. During this procedure, the patient consumes a barium suspension 
that coats the esophageal mucosa, enabling detailed imaging of the esophagus using 
fluoroscopy. As the barium passes through the esophagus, radiographs are taken to 
capture a series of images showing peristaltic waves, the shape of the esophagus, and 
any abnormalities present. Swallowing barium is particularly useful for detecting 
structural and functional abnormalities that may contribute to esophageal motility 
disorders. This method can identify strictures, diverticula, tumors, or hernias that 

Figure 1. 
A dilated esophagus with a retained column of barium and a “bird’s beak” appearance indicates achalasia.
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may obstruct normal food passage. Additionally, swallowing barium can reveal 
delayed emptying of the esophagus, dyskinesia, and non-rhythmic contractions, 
which are characteristic of various types of esophageal motility disorders [117]. 
The results of barium swallow provide valuable information for differential diagnosis 
and further evaluation of patients with symptoms such as dysphagia, chest pain, 
and regurgitation. Combining this method with other diagnostic procedures such 
as manometry and endoscopy allows for a comprehensive understanding of the 
pathophysiology of esophageal motility disorders. For example, in patients suspected 
of achalasia, barium swallow may reveal characteristic findings such as esophageal 
dilation and a “bird’s beak” narrowing at the junction of the esophagus and stomach 
(see Figure 1). In DES, images may show segmental contractions that disrupt the 
normal passage of barium (see Figure 2). This data is crucial for planning therapy, 
whether it involves endoscopic interventions, pharmacological treatment, or surgical 
procedures [118].

5.4  Endoscopy

Upper gastrointestinal endoscopy is a crucial diagnostic tool for evaluating 
patients with esophageal motility disorders. This procedure allows for direct visualiza-
tion of the interior of the esophagus using a flexible endoscopic device, providing 
a detailed examination of the mucosa and identification of potential structural or 
functional abnormalities. Equipped with a high-quality camera, the endoscope 
enables precise visualization of the mucosal condition, assessing its color, integrity, 

Figure 2. 
The esophagus exhibits a corkscrew appearance caused by DES. Attribution to: © Nevit Dilmen, https://
commons.wikimedia.org/wiki/File:Radiology_0012_Nevit.jpg, “Radiology 0012 Nevit,” https://creativecommons.
org/licenses/by-sa/3.0/legalcode.
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and any pathological changes that may affect esophageal motility [ 119 ]. Endoscopy is 
essential for identifying various pathological conditions that can impact esophageal 
function. This procedure can detect benign or malignant tumors, strictures, Barrett’s 
esophagus, and other anatomical variations that may be causes or contributors to 
symptoms of esophageal motility disorders. In clinical practice, endoscopy is used 
to comprehensively evaluate the esophageal mucosa to accurately diagnose and plan 
further therapeutic approaches. Based on endoscopic findings, additional diagnostic 
steps such as biopsy or therapeutic interventions like dilation of strictures or ablation 
of pathological changes may be undertaken [ 120 ]. Integrating endoscopy with other 
diagnostic methods such as esophageal manometry and barium swallow allows for a 
comprehensive analysis of esophageal motility. This multidisciplinary approach is cru-
cial for understanding the pathophysiology of disorders and tailoring individualized 
therapy, significantly contributing to treatment efficacy and patients’ quality of life.  

  5.5  Differential diagnosis 

 Differential diagnosis of esophageal motility disorders encompasses a wide 
range of conditions. Dysphagia is a significant finding. It is essential to differentiate 
between oropharyngeal dysphagia (difficulty swallowing in the mouth and throat) 
and esophageal dysphagia (difficulty swallowing in the esophagus). Diagnostic 
approaches include upper endoscopy, HRM, barium swallow, and others (see 
Figure 3  ). Malignancy should be primarily ruled out, followed by investigation into 
other causes of dysphagia such as EMDs, scleroderma, peptic stricture, esophageal 
ring, dysphagia lusoria, and thyroid enlargement [ 121 ]. In addition to dysphagia, 

  Figure 3.
  Differential diagnosis of dysphagia with diagnostic workup.          
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chest pain, often associated with difficulty swallowing, commonly prompts patients 
to seek cardiology evaluation. Chest pain can also indicate pneumonia, pleuritis, 
pneumothorax, aortic dissection, musculoskeletal chest pain with radiation to the 
arms, and neck in cervical spine disorders. It is crucial to exclude pericarditis, pericar-
dial tamponade, and thromboembolism [122]. Accurate diagnosis and management 
of these disorders require a multidisciplinary approach involving gastroenterology, 
cardiology, pulmonology, and other relevant specialties to ensure appropriate treat-
ment tailored to each patient’s condition.

6.  Treatment

6.1  Pharmacologic treatment

Pharmacologic treatment for achalasia is generally considered the least effec-
tive option and is typically used only as a temporary measure before more effective 
interventions or for patients who do not respond to botulinum toxin injections and are 
not suitable for myotomy [123]. The primary medications used are calcium channel 
blockers and nitrates. Calcium channel blockers work by inhibiting calcium uptake in 
cells, which is necessary for the contraction of the LES, thereby promoting relaxation. 
However, these drugs often lead to tolerance, reducing their long-term effectiveness 
[124]. Nifedipine has shown some long-term benefits and even physiological nor-
malization in a small subset of patients [125]. Nitrate therapy aims to counteract the 
decrease in NO, reducing LES tone and pressure. Sublingual isosorbide dinitrate effec-
tively decreases basal LES pressure and improves esophageal emptying, but significant 
side effects such as hypotension, headaches, and peripheral edema limit its use [123, 
125]. Other less commonly used treatments include anticholinergics, beta-adrenergic 
agonists, theophylline, and phosphodiesterase inhibitors. These inhibitors work by 
preventing the breakdown of cyclic GMP, which mediates nitric oxide-induced relax-
ation, thereby reducing LES tone [1, 125]. While experimental data are promising, 
further clinical studies are needed to confirm their efficacy in treating achalasia [125]. 
All the aforementioned smooth muscle relaxants might be used in patients with spastic 
esophageal disorders (DES and jackhammer esophagus) and non-cardiac chest pain as 
the primary symptom. Moreover, neuromodulators can be considered for this indica-
tion, such as tricyclic antidepressants, serotonin-norepinephrine reuptake inhibitors, 
and selective serotonin reuptake inhibitors. Additionally, PPIs are indicated in these 
disorders whenever there is increased gastric acid secretion and symptoms of GERD, 
such as regurgitation and heartburn [123].

6.2  Endoscopic treatment

6.2.1  Botulinum toxin

Botulinum toxin, a strong inhibitor of acetylcholine release from nerve endings, 
was introduced as a treatment for achalasia in 1995. It counteracts the unopposed 
contraction of the LES mediated by cholinergic nerves, thus reducing LES pressure 
[126]. Botulinum toxin is endoscopically injected at the squamocolumnar junction, 
extending up to 1 cm proximally. This minimally invasive treatment has a low rate of 
side effects and complications but is less effective than other non-pharmacological 
treatments. The success rate drops from 82% after 1 month to 48% after 1 year and is 
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particularly less effective in patients younger than 50 years [127]. Consequently, ACG 
guideline recommends botulinum toxin injection as first-line therapy for achalasia 
patients who are unfit for definitive therapies. While botulinum toxin can initially 
provide effective results, with only slightly lower effectiveness compared to myotomy, 
its benefits quickly diminish over time. This makes it a suboptimal intervention for 
patients with a reasonable life expectancy who are suitable candidates for endoscopic 
or surgical interventions [1]. For spastic disorders, botulinum toxin injections have 
demonstrated significant improvement and a reduction in chest pain. However, the 
sample sizes in these studies are small, and the effects appear to be short term. More 
research is needed in this area to confirm these findings [128].

6.2.2  Pneumatic dilation

Pneumatic dilation (PD) is a highly effective treatment for achalasia, especially 
when standard dilators fail to achieve symptom relief by disrupting the muscularis 
propria. Patients undergoing PD must also be candidates for surgery due to the poten-
tial risk of esophageal perforation, which occurs in about 1.9% of cases. The most 
frequently used dilators are non-radiopaque graded polyethylene balloons (Rigiflex), 
available in sizes of 3.0, 3.5, and 4.0 cm, typically used in a sequential manner. The 
procedure is carried out under sedation, with or without fluoroscopy, and requires sig-
nificant operator expertise. During the procedure, the balloon is precisely positioned 
across the LES and inflated to a pressure of 10–15 psi for 15–60 seconds to achieve 
maximum dilation. After the procedure, patients are closely monitored for signs of 
perforation, with imaging tests conducted if perforation is suspected. If no complica-
tions are detected, patients can be discharged with antiemetics and instructed to seek 
immediate medical attention if they experience severe chest pain or fever, as delayed 
perforation can occur [1]. PD offers an excellent success rate of 91% after a 5-year 
follow-up, with 25% of PD patients requiring redilation during this period [129].

6.2.3  Peroral endoscopic myotomy

The hybrid technique of peroral endoscopic myotomy (POEM) was developed 
in Japan, combining endoscopic approaches with natural orifice transluminal endo-
scopic surgery principles to perform a myotomy. The procedure involves creating a 
submucosal plane with an endoscope to access and cut the circular muscle fibers over 
at least 6 cm into the esophagus and 2 cm below the squamocolumnar junction [1]. 
The International POEM survey, conducted across 16 expert centers and reporting 
841 completed procedures, signifies a groundbreaking advancement in the treatment 
of achalasia, demonstrating a high overall clinical response rate of 98% [130]. POEM 
also demonstrates high long-term effectiveness, achieving over 90% clinical success at 
the 5-year follow-up, but with a higher incidence of GERD compared to PD [131, 132]. 
POEM has been employed for other EMDs, such as diffuse esophageal spasm, though 
with less success than with achalasia [133].

6.3  Surgery

6.3.1  Heller myotomy

Heller myotomy, first performed approximately a century ago, was considered 
the gold standard for achalasia before the emergence of POEM. Initially performed 
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through a thoracotomy, this procedure involves dividing the muscle fibers of the LES 
without disrupting the mucosa. While thoracoscopic myotomy has been used success-
fully, laparoscopic myotomy is now the preferred method due to its lower morbidity 
and faster recovery [1, 133]. Laparoscopic Heller myotomy (LHM) offers significant 
symptom relief, with approximately 90% of patients experiencing improvement. The 
most frequent complication associated with this procedure is GERD. However, when 
fundoplication is added to the laparoscopic myotomy, the incidence of postoperative 
GERD significantly decreases from 31.5 to 8.8% [134]. A meta-analysis of nine studies 
on LHM (583 patients) indicated that LHM is effective, but its success rate varies by 
achalasia subtype. Patients with types I and II achalasia experienced higher success 
rates post-LHM at 81 and 92%, respectively, compared to 71% for type III patients 
[135]. Overall, graded PD, LHM, and POEM are all first-line treatment options for 
type I or type II achalasia, offering similar efficacy. POEM and LHM are more invasive 
than PD, with POEM having higher rates of post-myotomy GERD compared to PD and 
LHM with fundoplication. For type III achalasia, POEM and LHM are recommended 
over PD. For patients not suitable for any of these definitive treatments, endoscopic 
botulinum toxin injection and smooth muscle relaxants are recommended [1]. LHM 
has shown effectiveness in treating “diffuse esophageal spasm.” Studies using the cri-
teria of the new classification for DES and jackhammer esophagus, along with surgical 
treatment of these conditions, are still not available [136].

6.3.2  Esophagectomy

Patients with achalasia often manage symptoms like dysphagia and regurgitation 
through dietary and lifestyle changes, making it challenging to accurately assess treat-
ment outcomes. Both patients and physicians may initially underestimate the severity 
of the condition or the effects of interventions. As achalasia progresses, it can lead 
to severe complications such as significant esophageal dilation (megaesophagus) or 
tortuosity (sigmoid esophagus), increasing the risk of aspiration, aspiration pneumo-
nia, and malnutrition. For these patients, treatments such as PD, surgical myotomy, 
or POEM may be less effective. Ultimately, up to 5% of achalasia patients may 
require esophagectomy, which can be safely performed by experienced surgeons in 
appropriately selected cases [1, 137, 138]. Esophagectomy can be performed via open 
transthoracic, thoracoscopic, or transhiatal routes. The surgical approach depends on 
the anastomosis location and the choice of esophageal replacement conduit (stomach, 
colon, or small bowel), with resection options ranging from limited to the EGJ to 
near-total esophagectomy [137].

7.  Conclusion

While significant progress has been made in the diagnosis and treatment of EMDs, 
ongoing research, and a multidisciplinary approach will be crucial for enhancing 
patient outcomes and developing new, more effective therapies. Conducting long-
term follow-up studies on the efficacy and safety of different treatment options will 
provide more robust data to guide clinical practice.
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Chapter 3

Dysphagia: Esophageal Motility 
Disorders and Advancement in 
Management
Emmanuel Ocheli

Abstract

Motility disorder of the esophagus is a functional cause of dysphagia classified 
into primary and secondary motility disorders. While secondary causes of motility 
disturbances of the esophagus arise from some systemic conditions and their manage-
ment including diagnostic and therapeutic approach which is outlined in standard 
medical textbooks. Primary motility disorders are either oropharngeal and esophageal 
motility disorders. Esophageal motility disorders, largely amenable to some surgical 
intervention include such conditions as achalasia, diffuse esophageal spasm (DES) 
and hypertensive lower esophageal sphincter. Dysphagia, chestpain, regurgitation 
and weight loss constitute the predominant symptomatology of motility disorders of 
the esophagus. There are few physical findings on examination. The main diagnostic 
tools in properly diagnosing this group of conditions include contrast esophagogram 
and high-resolution impedance manometry, which have revolutionized management 
decisions and expectations in terms of prognosis. Surgical treatment is more effec-
tive and longer-lasting than medical therapies. Laparoscopic esophagomyotomy, 
in addition to partial fundoplication, has proven to be more efficacious than other 
techniques. However, the recent introduction of peroral endoscopic myotomy is the 
new optimism in the treatment of this age-long disorder. Early, appropriate, and 
standardized management protocol can lead to resolution of symptoms and improve-
ment in outlook.

Keywords: dysphagia, barium swallow, manometry, Heller’s myotomy, fundoplication

1.  Introduction

Dysphagia is defined as difficulty in swallowing or transferring bolus or 
ingested materials from the mouth to the stomach. In consonance with the phases 
of deglutition, dysphagia is classified, therefore, as oropharyngeal and esophageal. 
Oropharyngeal dysphagia arises from functional abnormalities in the swallowing 
mechanisms in the mouth or pharynx – occurring mostly as a result of infection, 
neurologic, metabolic, myopathic disease. Physiologically, dysphagia occurring in the 
early phase of the swallowing process is most likely due to oropharyngeal dysphagia. 
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Other distinguishing symptoms include drooling, coughing, inability to chew, nasal 
regurgitation of solids and liquids [1, 2].

1.1  Brief anatomy of the esophagus

The esophagus is a conduit from the throat to the stomach. It is a muscular con-
tracting tube starting from the pharynx, running caudally to exit through the dia-
phragmatic crura, ending in the stomach below the diaphragm as shown in Figure 1. 
The esophagus begins immediately inferior to the cricoid cartilage located anteriorly, 
at the level of the sixth cervical spinous process, lower border of the sixth cervical 
vertebral body and transverse processes. The cricopharyngeus muscle, which forms a 
collar around the esophagus acts as the superior esophageal sphincter [1, 3, 4].

In its upper aspect, the esophagus lies in the midline for 3–5 cm in front of the 
trachea, then deviates to the left down to the region of bronchial bifurcation, only 
to return to the midline in its middle third. The esophagus then deviates again to the 
left, angulating antero-inferiorly adjacent to the thoracic aorta passing through the 
diaphragmatic crura and terminating in the stomach at 2–3 cm below the diaphragm. 
There are three natural constrictions in the esophagus. The first of these constrictions 
is at the level of the cricopharyngeus muscles which forms the superior sphincter 
(cricoid cartilage). The second is at the level of bronchial bifurcation and the aortic 
arch crossing; while the third is at the gastroesophageal junction narrowed by the 
muscular tension effect of the diaphragmatic opening and crural condensation. 
All three constrictions may be visible on contrast barium/gastrografin swallow and 
can be appreciated during upper gastrointestinal (GI) endoscopic examinations. The 
importance of these natural narrowing is significant in cases of swallowed foreign 

Figure 1. 
Schematic diagram of anatomy of the esophagus (Tc – Thyroid cartilage; T – Trachea; E-Esophagus; A – Aorta; 
D – Diaphragm; S – Stomach; Du – Duodenum; M – Manubrium; ST – Sternum; X-Xiphoid). The horizontal 
lines from the sternum to the esophagus corresponds to the regions of the esophagus symptomatically. Source: 
Author’s original work.
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bodies acting as points of impaction and are susceptible to greater extent of injury in 
times of ingestion of caustic substances. The esophagus is divided into three portions, 
the cervical, thoracic and gastric parts (as seen in Figure 1). The cervical portion 
begins at level of the cricoid cartilage to the thoracic inlet marked by the lower border 
of the second vertebral body. While the thoracic portion extends from the thoracic 
inlet to the level of diaphragmatic hiatus; and, the gastric portion remains intraab-
dominal and constitutes a part of the lower esophageal sphincter. The length of the 
cervical portion is about 5 cm, the thoracic is 20 cm and the gastric is about 2 cm. In 
the groove between the trachea and the esophagus in the upper third lies the recurrent 
laryngeal nerve on the right and left sides.

Circumferentially from the inner to outer section, the lumen of the esophagus 
consists of stratified epithelium and few columnar epithelia at the gastroesophageal 
junction (GEJ). This is surrounded by the lamina propria, the intramural musculature 
consisting of an inner circular which is striated in the upper third gradually turning 
into smooth muscle in its middle third and wholly smooth muscle in the lower third; 
and, outer longitudinal smooth muscles in its entire length.

Blood supply to the esophagus derives from several sources. The cervical portion 
is supplied by the right and left inferior thyroidal arteries, the thoracic esophagus 
receives its blood supply from the bronchial arteries and direct arterial branches from 
the aorta on both sides while the lower third is supplied by the ascending esophageal 
branch of the left gastric artery and the inferior phrenic arteries. Within the wall of 
the esophagus, the arteries form two plexuses – muscular and submucosal plexuses. 
These longitudinal arterial plexuses make mobilization of the esophagus less hazard-
ous without compromise to the vascular supply. The venous system also forms an 
arcade of venous plexuses which coalesce to drain into the inferior thyroidal veins in 
the neck, into the azygos, hemiazygos and bronchial veins in the thorax; and, in the 
abdomen empty into the coronary veins. At the GEJ, the esophageal and gastric plex-
uses are continuous forming a portosystemic anastomosis, the significance of which 
becomes important in patients with portal hypertension due to liver cirrhosis.

The nervous supply to the esophagus arises from diverse origins. The vagus nerve 
(cranial nerve X) and its recurrent laryngeal nerve branches predominantly inner-
vates the pharynx and the cervical esophagus with little contributions from the IX 
cranial or glossopharyngeal nerve. The affectation of these nerves not only interferes 
with the function of the vocal cords but also affects swallowing due to interference 
with cricopharyngeal sphincter function and cervical esophageal motility. Sensory 
pathways are by afferent non-synaptic sensory nerve fibers integrated into the first to 
fourth thoracic spinal segments consisting of both sympathetic and parasympathetic 
vagal pathways; the same segments receiving fibers from the heart are integrated, giv-
ing rise to similarity of symptoms in diseases of both organs. This partially explains 
the reason coronary artery disease is an important differential diagnosis of benign 
esophageal diseases.

The lymphatic drainage of the esophagus has an extensive submucosal plexus 
and runs longitudinal in the submucosa before penetrating radially to join the lym-
phatic channels in the adventitia. Hence, cancer cell metastasis can occur early and 
to a considerable distance from the primary lesion without recognition. Drainage 
of lymph in the upper two thirds of the esophagus is superiorly; and, in the lower 
third is inferiorly toward the gastric and coeliac plexuses/lymph nodes. Thus, effer-
ent lymphatics channels in the cervical esophagus drain into the deep cervical and 
paratracheal lymph nodes, while those from the upper and middle thoracic regions of 
the esophagus flow into the paratracheal lymph nodes [1, 3, 4].
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1.2  Physiology of swallowing

Swallowing or deglutition is a coordinated physiological function that moves a bolus 
from the mouth through the esophagus into the stomach. It consists of both voluntary 
and involuntary phases – depending on the phases: oropharyngeal and esophageal 
phases. It starts with the voluntary actions on a bolus of food material in the mouth and 
involves mastication, as long as the senses or the individual determines, rolling reason-
ably-sized bolus, positioning, elevation of the tongue, which pushes the food posteriorly 
into the back of the throat or pharynx. Propulsion of the bolus into the pharynx beyond 
the upper esophageal sphincter triggers the involuntary phase of deglutition. This results 
in the generation of primary and secondary peristaltic waves initially from the periton-
sillar cells – primary esophageal pacemakers. These peristaltic waves generate a con-
tractile esophageal activity behind the bolus which is propelled forward; and, by reflex 
mechanism of neural loop connecting to the swallowing center in the lower medulla and 
pons. There is concomitant relaxation in front of the advancing bolus including the lower 
esophageal sphincter (LES), thus aiding the forward movement through the esophagus 
and into the stomach. Any remaining food in the esophagus generates secondary peri-
stalsis both from the primary centers and the body of the esophagus. These secondary 
waves are mediated principally by vagus nerves via the myenteric plexuses [4, 5].

The process involved in a single swallowing effort is repetitive when food is 
chewed and swallowed in bits and pieces. A bolus is propelled through the esophagus 
by peristalsis. Two types of peristaltic waves are generated: primary and secondary 
[4, 5]. The primary peristalsis is a continuation of waves that propel food in the pha-
ryngeal phase of swallowing into the esophagus. The pharyngeal phase is somewhat 
more complex and involves combined coordination with the respiratory pathway. A 
bolus entering the retropharynx stimulates contraction of the glossopalatine muscles 
which retracts medially leaving a slit in the midline, allowing morsels (bits/pieces of 
bitten foods) to pass through; elevation of the larynx and epiglottis with closure of 
the vocal cords. This allows the bolus to drop into the upper esophagus without enter-
ing the trachea. The pharyngeal phase takes a few seconds during which the respira-
tion is on hold; and, this break is inconsequentially unrecognizable. Sometimes, this 
coordination is integrated with when talking during eating. Secondary peristalsis 
is generated to clear the esophagus of any residual contents. They arise both from 
intrinsic ‘pacemakers’ in the body of the esophagus and through vagal reflex arc 
and glossopharyngeal efferent nerve fibers. Each esophageal phase takes about 8–10 
seconds or less, in an erect posture, aided by gravity.

Generally, dysphagia is a symptom arising from myriads of etiological factors; 
however, this chapter sets out to dwell more on esophageal dysphagia resulting from 
primary intrinsic esophageal wall motility disorders, as shown in Table 1. Patients 
who classically present with perceived dysphagia to liquids, less to solids (referred 
to as paradoxical dysphagia), regurgitation, night cough, and insidious weight loss 
over months or years may be indications of esophageal motility disorders. Notably, 
symptoms of esophageal dysphagia are principally in the chest or abdomen [1, 2, 4, 6]. 
It may present as chest pain, localized to the area affected – retrosternal or epigastric 
burning sensation which radiates mimicking coronary artery disease (CAD); regur-
gitation, perceptible level of arrest of bolus. In general, precise perception of location 
of obstructive lesion during swallowing is often described by patients [1, 2] in 75% of 
cases. Other symptoms include dysphagia to solids, progressing to liquids when there 
is mechanical esophageal obstruction, is relieved by regurgitation or a change in diet 
to semi-solids or liquids. Associated weight loss, anorexia, and low-grade fever, in 
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addition to obstructive symptoms, suggest cancer of the upper gastrointestinal (GI) 
tract.

2.  Clinical features

2.1  Primary motility disorders: Consists of these four classes

a. Achalasia

b. Diffuse esophageal spasm

c. Hypertensive lower esophageal sphincter

d. Nutcracker esophagus

2.1.1  Achalasia

2.1.1.1  Epidermiology

Achalasia is a rare primary motility disorder of the esophagus. The incidence 
is 1–6: 100,000 in the United States of America [4, 6, 7, 8]. Males and females are 
affected, and it is common between the ages of 20–60 years.

2.1.1.2  Pathology

The cause of achalasia in majority of cases is unknown. However, evidence is 
accumulating in support of autoimmune-derived ganglionitis arising from viral 
infections in genetically susceptible individuals [2]. The basic lesion is the absence 
of ganglion cells in the Auerbach’s (Myenteric) plexus in the body of the esophagus. 
This results in a pathophysiological dysfunction, resulting in ineffective peristalsis 
in the body of the esophagus, with persistent contraction or non-relaxation of the 

a. PRIMARY ESOPHAGEAL MOTILITY DISORDERS

• Achalasia, ‘Vigorous’ Achalasia.

• Diffuse esophageal spasm.

• Nutcracker esophagus.

• Hypertensive lower esophageal segment.

b. SECONDARY ESOPHAGEAL MOTILITY DISORDERS

• Endocrine and metabolic disorders (Diabetes mellitus, Myxedema).

• Connective tissue diseases, systemic sclerosis, systemic lupus erythematosus, Scleroderma, 
Amyloidosis, etc.

• Alcoholism.

• Neuromuscular diseases – parkinsonism, muscle dystrophies, etc.

• Crohn’s disease.

Table 1. 
Summary etiology of esophageal motility disorders.
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lower esophageal segment (LES) and a functional esophageal obstruction. While 
the cause is unknown, secondary causes have been known to occur with similar 
nature in Chagas disease, DM and malignant infiltration of the LES (pseudoachala-
sia). Chaga’s disease is caused by flagellated protozoa, trypanosoma cruzi, endemic 
in Central and South America, where it is prevalent as the commonest etiological 
factor of achalasia and has the same pathological resemblance with achalasia [1, 2]. 
Infection by the trypanosome involves the destruction of the esophageal myenteric 
plexus frequently associated with neurological disturbances in other extra-esoph-
ageal sites, giving rise to accompanying ureteral (megaureter), duodenal (mega-
duodenum), colonic dilatation (megacolon) and myocarditis [2]. The pathogenesis 
in these extra-esophageal sites may have similar underlying mechanisms worthy of 
further research.

Sustained pressure in the LES, functional obstruction often causes gradual dilata-
tion of the esophagus greater than 4 cm in diameter in an adult. Progressive dilatation 
can increase to great dimensions resembling the sigmoid colon, referred to as sigmoid 
or megaesophagus. Achalasia is regarded as a precancerous condition as there is an 
increased risk of esophageal malignancy from chronic mucosal irritation by toxic 
degradation retention products in the esophageal lumen [1, 2].

2.1.1.3  Clinical features

The history is one of insidious, indistinct progressive onset of dysphagia initially 
to solids. As the disease progresses, the dysphagia is to solids and liquids in 70–97% 
of cases [7, 8]. However, in late stages, it is perceived that the dysphagia is more to 
liquids, especially hot liquids, than solids (paradoxical dysphagia); regurgitation of 
foul-smelling undigested foods previously eaten several days ago occurs in 75% of 
patients [5, 6] thus constituting major characteristic symptomatology of achalasia. 
Other presentations include weight loss in 60% (as sufferers may adduce to some loss 
of weight noticed as a result of loose clothing, increasing waist belt holes), retroster-
nal chest pain present among 40% (which must be excluded from angina), heart-
burn, halitosis and sometimes, sensation of fluid lapping in the chest in long-standing 
cases. Features of aspiration is accompanied by night coughs, choking episodes, voice 
change, wheezing and recurrent pneumonia [1, 4–9].

Among the different scores to assess the severity and frequency of symptoms of 
achalasia is the Eckardt score (Table 2). The symptom-grading system was adopted 
to determine the presence of specific stage of the disease and efficacy of treatment 
modalities. Weighted points (0–3) are assigned for four major symptoms, viz.: 
dysphagia, regurgitation, chest pain and weight loss. A total score ranging from 0 

Notations S C O R E

Symptoms 0 1 2 3

Weight loss (Kg) None < 5 5–10 >10

Dysphagia None Occasional Daily Each meal

Retrosternal chestpain

Regurgitation

Table 2. 
Eckardt score for symptomatic Evaluation of Achalasia. Source: Author’s original conception.
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to 12, categorized as stage 0 (0–1); stage I (2–3); stage II (4–6) and a score of 6–12 
corresponds to stage III.

Symptoms alone does not conclusively diagnose achalasia, as other esophageal 
conditions overlap in their various manifestations. The Eckardt score and its stag-
ing do not correlate with degree of esophageal dilatation, manometric findings or 
response to treatment. Complete application of full diagnostic investigative tools 
assists in decision-making in relation to the choice of treatment early in the course 
of management of patients. Physical examination is largely unremarkable with mild 
dehydration in some instances. Rales may be presents in regions of the lung zones 
when pneumonic process complicates the condition.

2.1.1.4  Diagnostic workup

2.1.1.4.1  Chest radiograph

The very first investigative tool employed in the diagnosis of achalasia is routine 
chest radiograph, mostly deriving from the evaluation of a patient with persistent 
night cough, wheezy respiration and recurrent pneumonia. The chest X-ray (CXR) 
features in early stages, as shown in Figure 2, is essentially normal; however, there 
could be mediastinal widening in late stages. Additionally, suggestive features are 
absent gastric gas bubble sign and a right-sided posterior mediastinal shadow indicat-
ing the outline of the fluid-filled esophagus [1, 4].

Figure 2. 
Suggestive CXR appearance of achalasia in a 39—old female patient presenting with an Echardt score grade I 
after a 5-year history of dysphagia. Source: Author’ archives.
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2.1.1.4.2  Barium (contrast) study

Barium swallow fully outlines the esophageal configuration. As shown in Figure 3, 
it is characterized by dilatation of the body of the esophagus with the classic pencil-
tip, bird-beak or rat-tail appearance resulting from distal esophageal narrowing 
tapering gradually toward the stomach [1, 4, 6]. The dilated body may show mottling 
within the esophageal lumen due to retained food particles undergoing putrefaction. 
A full column, double-contrast or cine-radiology may be necessary to further confirm 
the underlying pathology [1, 4, 10]. In advanced disease, due to massive distension, 
the esophagus is grossly dilated and tortuous, resembling the sigmoid colon referred 
to as sigmoid esophagus (Figure 4).

2.1.1.4.3  Upper GI endoscopy

Upper GI endoscopy is usually undertaken to exclude peptic ulcer disease or 
obstructive esophageal diseases such as stricture, web and malignancy – either devel-
oping in situ; or, as pseudoachalasia [1, 4, 5, 8, 10]. It further strengthens the diag-
nosis by visualization of putrid fluid filling and lapping in the esophagus real-time 
and suctioning of same to see the terminal constricted segment, which may or may 
not be passable, as shown in Figure 5a-c. The finding of an empty stomach further 
strengthens the near absence of passage of esophageal contents into the distal gastric 
space. While the description of the procedure for conducting upper GI endoscopy is 
beyond the scope of this discuss, it simply allows the use of telescopic flexible fibre-
optic instrument to visualize the entire esophageal lumen including obtaining biopsy 
specimens for histological analyses.

2.1.1.4.4  Esophageal manometry

Esophageal manometry is the gold standard for the definitive diagnosis of motil-
ity disorders of the esophagus, notably achalasia. This is a specialized investigation 
consisting of a catheter system connected along its length to pressure sensors that 

Figure 3. 
Barium swallow of a patient with suspected achalasia. Source: Author’s archives.
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measure the ‘segmental’ pressure along different zones of the esophagus down to the 
cardia of the stomach [4–8, 11, 12]. In diagnosing achalasia, four distinct manometric 
features stand out:

• Hypertensive LES, with intraesophageal pressure greater than 8–12 mmHg 
which is 92% sensitive.

• Failure of the LES to relax on swallowing.

Figure 4. 
Sigmoid or megaesophagus. Source: Author’s archives.

Figure 5. 
Endoscopic findings in achalasia. Source: Author’s archives.
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Figure 6. 
High-resolution esophageal manometry with pressure tracing. Source: Mari et al. [8]. Available from: https://
www.researchgate.net/publication/330674046_Open_Access_Rambam_Maimonides_Medical_Journal_Achalasia_
Insights_into_Diagnostic_and_Therapeutic_Advances_for_an_Ancient_Disease. CC-BY 4.0.

• Absent peristalsis in the body of the esophagus.

• Elevated LES baseline pressure.

Ray Clouse, in 1991 [13], pioneered the innovative advancement in conven-
tional esophageal manometry by adding 36 miniaturized pressure-measuring 
sensors recording multiple longitudinal and circumferential sites into the modern-
day high-resolution manometry (HRM), creating a color-coded mapping of 
esophageal and sphincter pressure pattern (Figure 6). These catheter systems are 
embedded with miniaturized sensors aligned to cover every centimeter along the 
entire length of the esophagus. Data so acquired from the upper and lower esopha-
geal sphincters, esophageal body, LES is analyzed by computer-based software. 
The test is easy to perform, the time of testing is shortened, and interpretation is 
simplified, and it has been configured into the Chicago Classification. This has 
increased the sensitivity in measuring pressure gradients along the esophagus, 
predicting bolus propagation, and aids the diagnosis of various localized motor 
abnormalities [4, 7].

The advent of technologically-enabled HRM not only increased the diagnostic 
accuracy but also has assisted in the identification of other variants of the disease 
from the quality of data acquisition [4, 7, 8, 10]. Parameters such as Integrated 
Relaxation Pressure (IRP) and analysis of esophageal body are available. The IRP 
accurately defines the LES relaxation by corresponding to the mean pressure of 4 s 
in a 10 s gap of greatest post-deglution relaxation as a bolus enters into the initial 
phase of swallowing. Analysis of the esophageal body based on aperistalsis, pres-
surization of the esophageal body and/or presence of spastic ineffectual esophageal 
contractions. In all three classes or variants of the Chicago Classification, there 
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is incomplete relaxation of the LES. The main criterion that has led to emergence 
of Chicago Classification or Criteria is based on the analysis of esophageal body 
(shown in Table 3).

The advent of the Chicago Classification (CC) has aided the recognition of 
subtypes of motility disorders of the esophagus. The Chicago Classification based 
on various parameters, is able to identify the different subtypes or classes [7, 8, 10]. 
Three distinguished classes have been designated Class I, II and III (Figure 7a–c), 
which bear a direct relationship with response to treatment. Type I – has a 56% 
positive response; Type II – 96% and Type III has only 29% response rate. Studies 
tend to suggest that Class I and II are amenable, to a higher degree, to dilatation and 
surgical myotomy; and, Class III is best managed by peroral endoscopic myotomy 
(POEM). These decisions are best taken in the initial approach to tackling the disease. 
Treatment outcomes with different classes have been recognized when different 
management protocols are used, whether medical or surgical [7, 9, 14].

The introduction of the concept, research into and development of esophageal 
impedance has revolutionized the determination of esophageal function and gas-
troesophageal reflux. Further improvement in combining HRM with impedance 
measurement has improved its predictive value in terms of choice of appropriate 
therapeutic management, specific diagnosis, results and assessment of treatment; 
and, prognostication of outcome [4, 7, 9]. The development and application of 
intraluminal electrical impedance catheters, the sensitivity of which is validated by 
cine-radiology, reinforces the diagnosis of motility disorders of the gastrointestinal 
system and type of reflux including acid, nonacid and gaseous materials. Intraluminal 
impedance (ratio of voltage to current) is inversely proportional to the electri-
cal conductivity in the hollow organ. Gas has low electrical conductivity and high 
impedance, so does increased luminal diameter. Contraction with narrowing of the 
lumen has the opposite effect. While saliva and food in the esophagus are of high 
conductivity and reduced impedance levels. Thus, bolus transport along the esopha-
gus is well-defined by impedance waveform characteristics hence allowing esophageal 
function and gastroesophageal reflux to be simultaneously integrated confirming 
actual esophageal dysfunction in an individual [4, 7].

2.1.1.5  Treatment

Treatment could be medical or surgical. Achalasia is a disease of unknown etiology 
and characterized by irreversible nerve damage of nervous plexuses, and treatment 
can only be directed at reducing the symptoms., as the restoration of the nerves is 
currently considered unattainable.

Type Lower esophageal sphincter Esophageal body

I Incomplete Relaxation (with increased 
pressure in LES)

Aperistalsis and absence of esophageal 
pressurization

II Aperistalsis and pan-esophageal pressurization in 
at least 20% of swallows

III Premature (spastic) contractions with distal 
contractility integral (DCI) >450 mmHg-s-cm with 
≥20% of swallows

Table 3. 
Specific criteria for manometric Chicago classification in achalasia. Source: Author’s original conception.
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Medical management – Efficacy of medical treatment is inconsistent, unreliable 
and offers only short-term relief. It is best applied to early, mild, or when surgery is 
not feasible. Medical treatment is carried out with drug administration using calcium 
channel blockers and nitrates [15, 16]. These drugs are generally smooth muscle relax-
ants, but evidence-based proof of their efficacy is questionable. Nitrates are ubiq-
uitous and widely used vasodilator drugs in cardiovascular diseases. These groups 
of drugs act in dual inter-related pathways to produce relaxation of smooth muscles 
of the body, including vascular, cardiac and smooth muscles of the esophagus. The 
mechanism of action involves the release of nitrous oxide (NO), a known powerful, 
smooth muscle relaxant and also activates guanylate cyclase. The activated guanylate 
cyclase converts AMP to cyclic 3′,5′-amino monophosphate (cAMP) in gastrointesti-
nal (GI) smooth muscles to produce protein kinase. The protein kinase produced by 
the interaction of guanylate cyclase with nitric acid cause a dephosphorylated process 
in the GI smooth muscles, leading to inhibition of normal contractility. Thus, nitrous 
acid is an inhibitory non-adrenergic, non-cholinergic neurotransmitter mediated by 
cAMP. Nitroglycerin has been known to have been used in the treatment of achalasia 
for over 50 years [9, 15, 17].

Calcium channel blockers interfere with calcium ion (Ca2+) influx into the cell 
across the cell membrane through the slow Ca2+ channels. The mechanism may 
involve reduced contractility of smooth muscles in most luminal GI structures, 

Figure 7. 
Chicago classification (cc) achalasia subtypes. Source: Mari et al. [8]. Available from: https://www.researchgate.
net/publication/330674046_Open_Access_Rambam_Maimonides_Medical_Journal_Achalasia_Insights_into_
Diagnostic_and_Therapeutic_Advances_for_an_Ancient_Disease. CC-BY 4.0.
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vascular, cardiac and specialized nerve cells; thus, hypothetically leading to pan-
relaxation in these structures. Calcium channel blockers reduce the amplitude of con-
tractions [9, 15, 17]. The exact mechanism, whether by reduction in the initiation or 
force of contractions, is definitely known. Its use in esophageal motility in early, mild 
cases are questionable, but better symptom relief has been recorded in spastic, painful 
esophageal disorders such as nutcracker esophagus in which it has been observed to 
reduce amplitude of contractions and reducing associated chest pain. Calcium chan-
nel blockers and nitrates may reduce pain associated with esophageal spasms.

However, a more invasive medical management is the use of Botulinum toxin A 
injection (Botox injection). Botulinum toxin binds irreversibly to nerve endings, 
reducing the release of acetylcholine (ACH), the neurotransmitter necessary to 
transmit impulses [9, 15] at synapses. This effectively reduces the force of contraction 
of all muscle types including smooth muscles. Botulinum toxin is usually injected 
endoscopically into the wall of the esophagus proximal to the LES, ostensibly to 
paralyze smooth muscles of the immediate surrounding of the LES, thus relaxing the 
uninhibited LES characteristic of achalasia.

Botox, introduced by Pasricha et al. in 1993, involves the injection of 100 units of 
constituted Botox, divided into aliquots into the four quadrants of the LES. It offers 
80% initial transient success, reducing to 60% recurrence in 1 year and 80% in 2 years 
[9]. The second drawback is that it causes inflammation resulting in submucosal 
fibrosis in the distal esophagus, peri-esophagitis jeopardizing subsequent myotomy as 
a result of adhesions in the layers of the esophagus. Thus, the planes of dissections are 
rendered difficult. It is not deemed a popular method of treatment, especially when 
myotomy is an option. However, reports suggest some improvement in symptoms of 
patients with spastic disorders. The resolution of symptoms with Botox is temporary 
and response decreases with repeated injections. Repetitive injection is necessary 
every 10 (11) months [1, 4, 5]. It finds its use mainly in unfit patients.

Pneumatic balloon dilatation (PBD) is the most effective nonsurgical therapy 
undertaken under fluoroscopic control in which high-pressure 30–35 mm diameter 
balloons are applied serially to the LES [9]. Documented results range from 60 to 90% 
initial success rate [1]. Initial results showed 70% symptom relief over 6 months after 
a mean of two sessions, decreasing to 36% over 20 years. Subsequent dilatations fol-
lowing a recurrence of symptoms are much less effective. Pneumatic balloon dilata-
tion is even poorer with Chicago Class III [7, 9]. Recurrence is common in 5 years. 
Predictors of recurrence include young age less than 40 years, symptom duration of 
less than 5 years and post-dilatation LES pressure greater than 10 mmHg. Esophageal 
bleeding, rupture and perforation at 2–5% rate sometimes complicate this procedure 
[1]. These interventions provide short-term relief with subsequent recurrence within 
6 months and are less effective than surgical modes of management. The high rate 
of 3–6% of esophageal perforation in the use of balloon dilatation has been a major 
limiting factor in the general adoption of this procedure [7].

2.1.1.5.1  Surgical management

As sequelae of the prolonged, insidious course of the disease, inanition, the physi-
ological effects of anemia, dehydration, electrolyte, nutritional derangement, contact 
esophagitis and precursor to cancer, proper preoperative evaluation is necessary. This 
is more important in ensuring the correction of such abnormalities and optimization 
of the patient toward safe anesthesia and eventual satisfactory surgical outcomes. 
The preoperative investigations, apart from those special tests aiding diagnosis, are 
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intended to fully elucidate patients’ status and fitness for any surgical intervention or 
therapy. They include hematocrit (Hct), hemoglobin level (Hb), Serum electrolyte, 
urea and creatinine levels, urinalysis, fasting blood glucose (FBG), liver function 
tests (LFT), prothrombin/bleeding time, electrocardiogram (especially in elderly 
patients), chest X-ray (CXR) and endoscopy and respiratory function tests.

The goal of surgical treatment in achalasia is twofold – reduction of LES pressure 
and prevention of reflux:

Reduction of les pressure: A modified Heller’s procedure was developed to reduce 
the tension in the contracted lower esophageal segment. Simply stated, it involves 
anterior longitudinal myotomy through the entire length of the contracted zone of the 
lower esophageal segment, extending 2 cm proximally and distally into the cardia of 
the stomach. Heller’s esophagocardiomyotomy can be accomplished by open opera-
tion through thoracotomy (thoracic approach) or laparotomy (abdominal approach) 
(Figure 8) or by minimal access surgery (VATS – Left thoracoscopic myotomy or 
laparoscopic or endoscopic) [1, 4, 6, 9, 16]. Whichever procedure is chosen, it is 
recommended that the procedure be combined with an anti-reflux procedure. The 
thoracic (thoracotomy or thoracoscopic) procedures are better accompanied by the 
Belsey-type anti-reflux repairs as fundoplication from this approach is impossible. 
Conversely, the abdominal (laparotomy or laparoscopic) approach in undertaking 
Heller’s myotomy is best combined with an anti-reflux procedure, preferably partial 
fundoplication (Dor’s, Toupet or Guarner’s) [1, 4, 6].

2.1.1.5.2  Anti-reflux procedures

The partial fundoplication (partial wrap-around) usually undertaken include 
Dor’s procedure which is an anterior 180o fundal wrap-around or Toupet – a posterior 
270o fundoplication [Figure 9].

2.1.1.5.3  Minimal access surgery techniques

Currently, Minimal access surgical techniques have overtaken open operations 
and have become the gold standard in advanced countries, driven by technological 
advancements in high-resolution optical instruments, thus facilitating pin-hole 
surgery, the need for cosmesis, less pain, less tissue destruction and shorter 

Figure 8. 
Schematic diagram of modified Hellers myotomy (abdominal/laparoscopic approach): Dc – Diaphragmatic 
crura; m – Putting mucosa; S – Stomach; LS – Light source; FR – Fan retractor. Source: Author’s original work.
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hospital stay [1, 5, 17]. Among the minimal access surgery (MAS) techniques, 
Laparoscopic is preferred to thoracoscopic approach, thus gaining currency with 
an outcome, complication rate and recurrence that are acceptably lower than 
other procedures. Thoracoscopic left Heller myotomy has been abandoned, and in 
its place, laparoscopic Hellers’ myotomy and partial fundoplication [13, 18] have 
become the gold standard. The results are excellent and comparable in terms of 
outcome to open procedures, with the added advantages of less post-operative pain 
and faster recovery. Dysphagia is eliminated in over 90% of patients [4, 5, 7]. In 
the late stages of the disease associated with sigmoid or megaesophagus, esopha-
gectomy and esophageal replacement surgeries have been recommended [4, 5]. 
Alternatively, some thoracic surgeons carry out myotomy, which may be either as 
a primary procedure or as a reoperation. Efficacy of symptom relief ranges from 
85 to 93% success rate [4, 5, 7]. Post-operative gastroesophageal reflux is between 
0 and 2% [5] and operative mortality is about 2%. However, persistent dysphagia 
may be treated initially with pneumatic dilatation or POEM.

2.1.1.5.3.1  Complications

1. Pneumothorax.

2. Wound infection and esophageal leak – 10 to 15% (5).

3. Perforation – 0 to14% (5).

4. Residual dysphagia if the myotomy is not extended down to the cardia of the 
stomach.

5. Abnormal gastroesophageal reflux if the myotomy is extended too far into 
gastric wall. It may be asymptomatic or characterized by heartburn, necessi-
tating follow-up post-operative evaluation. Medical treatment is advocated in 
the elderly while laparoscopic partial fundoplication in younger persons has an 
expected better outcome.

2.1.1.5.4  Right thoracoscopic myotomy

Right thoracoscopic myotomy is recommended for DES; nutcracker esophagus in 
which the pathology extends to the entire length of the thoracic esophagus, sparing 
the LES whose function is normal. The myotomy extends from the diaphragm to the 

Figure 9. 
Schematic diagrams of anti-reflux techniques (E – Esophagus; S – Stomach; Du – Duodenum; D – Diaphragm). 
Source: Author’s original conception.
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thoracic inlet. However, easier and simpler than left thoracoscopic myotomy, the 
complications of perforation or residual dysphagia are obviated as the gastroesopha-
geal junction is largely intact and undisturbed with the hazardous dissection into the 
gastric extension avoided [1, 4]. The most fearsome complication with this procedure 
is delayed esophageal leak. However, long-term follow-up shows excellent results with 
DES. The results with nutcracker esophagus have a more uncertain and unpredict-
able outcome with surgery and medical management. Persistent chest pain remains 
a major complaint by patients. For any viable options, medical therapy is still being 
undertaken by a number of practitioners.

2.1.1.5.5  Endoscopic method of esophageal myotomy

The term, peroral endoscopic myotomy (POEM) has been added to the dictum of 
esophageal surgical procedures recently. This novel intervention via upper GI endo-
scopic route between 2010 and 2014 to carry out esophagomyotomy is a milestone 
in the treatment of achalasia. The immense collaboration and innovations between 
giants in industrial medical manufacturers and practitioners in the field of endoscopy 
and minimal access procedures have had a positive effect in this regard. The experi-
ence over the period has provided impetus to these developments and expanded the 
scope of conditions to which this procedure is applicable. This endoscopy-enabled 
myotomy starts by making a short 1 cm longitudinal incision 1–2 cm proximal to 
the constricted lower esophageal zone, after saline mixed with indigo-carmine dye 
is injected into the submucosal space, to create the dissection plane [6, 16]. The 
endoscopy tip is covered in an appropriate dissection hood which is passed through 
the incision with identification of the circular fibers. The myotomy commences using 
a hooked triangle-tip knife to lift up the circular muscle bundle perpendicular to the 
orientation of the muscle fibers, as shown in Figure 10. This progresses deliberately 
and slowly; it should be extended distally to 2–3 cm of the stomach. The gastric end 
is the most challenging aspect of the dissection due to the thin muscular layer in the 
region of lower esophageal sphincter.

POEM has found applicability in the various types of esophageal motility disor-
ders, including spastic disorders and sigmoid esophagus. This is made possible by the 
possibility of short, medium, and extended myotomies. However, its use in sigmoid 
esophagus, though possible, has certain challenges due to abnormal angulations in the 
body of the esophagus distorting the LES and the shortened thin gastroesophageal 
junction (GEJ), which increases the risk of mucosal perforation or counter-mucosal 
injury. For advanced cases of sigmoid esophagus, the simultaneous use of two endo-
scopes – a second thin gastroscopes in the esophageal lumen to guide the distal 2–3 cm 
myotomy toward the stomach [15, 19].

Symptom remission with POEM has been considered comparable to laparoscopic 
Heller myotomy with partial fundoplication from a number of non-randomized stud-
ies. In fact, one study found POEM and laparoscopic Hellers’ myotomy to be equally 
effective [17]. Some of these studies show [15, 19, 20] an initial improvement of 
symptoms in 89–97% of patients, with a change of Eckardt score of 7 to 1, reducing to 
82% after 12 months, with a lesser Eckardt score in left Heller myotomy and balloon 
dilatation. The use of POEM in recurrences from previous interventions such as in 
Botox injections, and balloon dilatations, shows it is safe and effective [12]. POEM is 
94% effective in cases of non-spastic achalasia and 90% in Chicago Class III [9, 17]. 
Randomized clinical trials (RCT) are necessary to prove its efficacy and safety profile 
in a conclusive way compared to other methods.
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An important complication with most myotomies is the occurrence of gastro-
esophageal reflux, theoretically attributed to the extension of the myotomy into the 
stomach, rendering the lower esophageal sphincter mechanism incompetent. Reports 
of reflux in studies mixed with some studies showing comparable incidence [16, 17]. 
This has technically made an addition of anti-reflux procedures complementary. 
POEM as an option leads to a higher rate of abnormal esophageal acid exposure 
without a concomitant increase in the rate of gastroesophageal reflux symptoms when 

Figure 10. 
Schematic diagram showing the direction of circular muscle incision perpendicular to the direction of the muscle 
fibers in POEM. Source: Author’s original conception.
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marched against laparoscopic Hellers’ myotomy [17]. In the only RCT comparing 
POEM with other interventions, gastric reflux was found to occur at a rate higher 
than other surgical myotomies such as laparoscopic Hellers’ myotomy with reflux 
symptoms in 20–37% [15]. Majority of reflux symptoms after POEM is treated by 
proton pump inhibitors [9, 16].

The procedure, which belongs to the minimal access procedures, is yet to be fully 
adopted and current ongoing evaluations indicate great promise of its future. So far, 
documented outcome studies appear comparable to laparoscopic Heller’s myotomy; 
and, may in fact, provide a permanent solution for esophageal achalasia management. 
Recently, peroral endoscopic myotomy has shown remarkable promise in the hands 
of practitioners experienced in the procedure. It is still limited to a few centers and 
surgeons. However, the learning curve in its application has been shortening since 
its introduction to the armamentarium of surgical options [16, 21]. The results are 
adjudged to be satisfactory and even superior to other methodologies, though cau-
tious evaluation is ongoing [5]. The detailed description of the procedure is beyond 
the scope of this book. Observed complications with POEM include bleeding, per-
foration/laceration of the esophagus, subcutaneous emphysema and post-operative 
pneumonia.

2.1.1.5.6  Indications for reoperation for esophageal achalasia

Laparoscopic Heller’s myotomy is effective in relieving dysphagia in greater than 
90% of patients [1]. Causes of failure are sometimes unknown but commonly char-
acterized by persistent or recurrent dysphagia after a variable period of remission 
following the initial operation and include (i). Technical procedural reasons are either 
too short a myotomy distally or proximally. (ii). A constricting fundoplication at the 
LES. (iii) Transmural fibrosis leads to constricting scarring and strictures, especially 
in patients previously treated by Botox injections in who peri-esophageal fibrosis is 
common and myotomy is more difficult and less reliable in alleviating symptoms [9].

If the initial management of achalasia fails, a full evaluation is essential and 
should be undertaken before a decision is made on further treatment option(s). The 
diagnostic bundle for re-evaluation encompasses upper GI series, upper GI endos-
copy, esophageal manometry, and PH-impedance monitoring to identify residual 
reflux [4, 7, 9]. Treatment failure consists of two options, depending on the previous 
therapy, which are either laparoscopic Hellers’ myotomy plus a Dor fundoplication or 
POEM [9, 15, 19] has been advocated. In exceptional circumstances, balloon dilatation 
is carried out. Reintervention is based on the results of re-evaluation studies carried 
out on the patient and the subsisting information gathered therefrom. In the event 
of persisting or reoccurrence of symptoms, reoperation may be difficult; technically 
challenging, risk-prone and esophageal perforation is common. While small perfora-
tions can be repaired, large ones may necessitate esophagectomy. All options must be 
discussed with the patient before consent is given.

2.1.2  Diffuse esophageal spasm-DES (corkscrew esophagus)

The etiology is unknown, and the pathophysiology is poorly understood. Spastic 
esophageal disorders are characterized by the impairment of inhibitory innervation 
in the distal esophagus leading to both premature, rapidly propagated, or simultane-
ous contractions and incomplete LES relaxation. The stimulatory motor fibers to the 
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distal esophagus are from neurons mediated via the midbrain by efferent excitatory 
vagal (cholinergic) nerve endings or inhibitory nitrous oxide from myenteric plex-
uses. However, an inconstant neuropathic abnormality with degeneration of vagal 
branches to the esophageal body has been described [3, 11]. The distal latency (DL) 
measured by HRM at the onset of the swallowing to the onset distal esophageal 
peristalsis was found to be shorter in patients with simultaneous contractions than 
in those with normal peristalsis in spastic disorders [11]. Diffuse esophageal spasm 
(DES) is defined by repetitive high-pressure smooth muscle contractions that occur 
and are associated with normal esophageal pressures in the entire length of the 
esophagus with normal pressure in the LES. The esophageal musculature is hypertro-
phic, a consequence of repetitive high-pressure contractions. It remains a much rarer 
condition than achalasia.

Clinically, dysphasia secondary to DES is non-progressive to both liquids and 
solids. It is sometimes associated with chest pain which is nonspecific and responds 
to nitrates (nitroglycerin); and, odynophagia. An important differential diagnosis of 
DES is coronary artery disease [1, 3], from which it must be differentiated.

2.1.2.1  Investigation

Barium esophagogram may show the classic corkscrew appearance in the distal 
two-thirds of the esophagus.

Esophageal manometric studies display a pattern of repetitive, simultaneous, 
uncoordinated high-pressure contractions with, at least 30% waveforms in 10 
swallows [3], often of high amplitude or prolonged duration. Unlike in classical 
achalasia, peristaltic waves are present and strong and may span the entire length 
of the esophageal body, but they are usually confined to the lower two-thirds of 
the organ. Another clear feature is the presence of apparent normal physiology and 
swallowing response [3]. It is a mixture of abnormal strong esophageal peristaltic 
contractility interspersed with normal peristalsis. That is, periodic occurrence of 
simultaneous high-amplitude contractions with periodic normal peristalsis – a dis-
tinguishing point of DES from nutcracker esophagus [3, 11]. Electrocardiography 
and two-dimensional echocardiography are included in the investigations to 
exclude ischemic heart disease (Figure 11).

2.1.2.2  Treatment

Exclusion of coronary artery disease is paramount, with which it shares similar 
symptoms. Thereafter, reassurance and resuscitation of patient is accomplished. 
Treatment is both Medical and Surgical.

Medical management involves the use of drugs (Nitrates and calcium channel 
blockers), botulinum toxin injection and pneumatic dilatation, a procedure much 
less effective since DES affects the entire esophagus (see details in the subtopic on 
Achalasia Management). Classical Heller’s myotomy is attended by poor success as 
the disease involves almost the whole length of the esophagus. Surgically, extended 
esophagomyotomy, either by open or right thoracoscopic myotomy plus anti-reflux 
operations in combination, improves symptoms in 50–86% of cases [1]. Available 
studies from the experiences of diverse surgeon practitioners in this field suggest that 
POEM, a procedure where extended esophageal myotomy is achievable [12, 15], could 
bring some relief to the effects of this disease.
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2.1.3  Nutcracker esophagus

The etiology of the nutcracker esophagus is unknown, with females more 
affected than males. As with most spastic motility disorders, the basic defect is 
neuronal inhibition in the distal esophageal body (Refer to DES). High-resolution 
manometry in spastic achalasia displays impaired LES relaxation (IRP ≥15 mm 
Hg) associated with at least 20% premature contractions [11] or Distal Contractile 
Integral (DCI), measurement of the contractile vigor, greater than 8000 mm 
Hg s cm in at least one swallow. It probably remains a primary motility disorder of 
the esophagus which has been poorly studied. Chest pain rather than dysphagia is 
the principal symptom arising from gastroesophageal reflux disease (GERD) and not 
due to the contractile dysfunction of the esophageal body. Barium swallow shows 
rapid esophageal emptying, appearing characteristically normal. Manometry shows 
peristalsis with markedly elevated intraesophageal pressures above 180 mmHg 
(Figure 12) [1, 3, 5].

2.1.3.1  Treatment

Medical management is unpredictable and ineffective but still remains an option. 
The outcome of surgical procedures employed in classical achalasia for spastic 
motility disorder is poor [11]. However, extended esophagomyotomy done as in DES 
is adjudged a better option [1, 5]. Today, the introduction of POEM which facilitates 
these extensive myotomies has brought renewed optimism [9, 11] in the treatment of 
this condition.

Figure 11. 
Barium swallow of DES (corkscrew esophagus). Source: From the author’s archives.



81

Dysphagia: Esophageal Motility Disorders and Advancement in Management
DOI: http://dx.doi.org/10.5772/intechopen.1007346

2.1.4  Hypertensive lower esophageal spasm

Its origin is unknown. Clinically, it is characterized by dysphagia to solids and 
liquids and classically, manometric studies generally record mean intraesophageal 
pressures greater than 45 mmHg in mid-respiration [1, 5]. The current Chicago 
Classification aggregates this condition as a subtype of Class III [7, 11]. It may occur in 
isolation or in association with other motility disorders.

Treatment is mainly medical by drug therapy and balloon dilatation which has 
shown some promise in relieving persistent dysphagia [1, 11].

3.  Summary

Esophageal motility disorders classified as primary and secondary disorders con-
sist of both medical and surgical causes. While majority of the secondary causes arise 
from medical etiologies whose investigations and therapies are nonsurgical. Primary 
motility disorders usually are of unknown etiologies, are physiologically functional 
disturbances of neuromuscular origin and mechanism. They consist of variants of 
conditions including achalasia, diffuse esophageal spasm, nutcracker esophagus and 
hypertensive lower esophageal segment. The classical primary motility disorder, or 
achalasia pathologically is found to have degenerative nerve endings in the myenteric 
(Auerbach’s) plexus leading to derangement of normal physiological function of the 
esophagus. The net effect is failure of the lower esophageal segment to relax dur-
ing swallowing, absent or reduced peristalsis in the body of the esophagus, causing 
stasis of swallowed bolus in the lumen and subsequent gradual esophageal dilatation. 
Achalasia is regarded as a premalignant condition.

The prevalent symptoms of achalasia are dysphagia, regurgitation, chest pain 
and weight loss with few physical findings on examination. The mechanisms at play 
in spastic motility disorders – DES, nutcracker esophagus and hypertensive lower 
esophageal segment are poorly understood and their symptoms include dysphagia 
and chest pain essentially.

Figure 12. 
(a) Nut-cracker esophagus – A 46-year-old woman showing a 15s barium swallow. (b) The same patient 60 min 
post-deglutition (from author’s archives).
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The diagnosis is usually suspected from the symptomatology; and not invari-
ably, by the symptom or Eckardt score. However, definitive diagnosis of primary 
motility disorders is made using High-Resolution Manometry (HRM), by which the 
disease is categorized into classes I, II and III based on the esophageal body analysis 
referred to as Chicago Criteria or Classification. This classification plays significant 
role in decision-making as regards initial selection of appropriate therapy and in 
prognostication.

Treatment of primary motility disorders is essentially for relief of symptoms. 
Medical and surgical modalities have been employed with varying successes. Medical 
therapies include use of drugs such as calcium channel blockers, nitrates, Botox 
injection and pneumatic balloon dilatation. Surgical management is either by open 
operative techniques, minimal access (thoracoscopic or laparoscopic) or peroral 
endoscopic myotomy (POEM). While the combined laparoscopic Heller myotomy 
and partial fundoplication is the gold standard of therapeutic interventions, recent 
introduction of POEM is gaining prominence and fast threatening to become the new 
gold standard, possibly applicable to all variants or classes of the disease. While the 
results of POEM and laparoscopic Heller myotomy plus partial fundoplication are 
comparable, the higher incidence of post-intervention reflux in POEM is an issue. 
Hence, the search for an ideal procedure for this age-old disorder continues.

4.  Future work

Consequent to the possible variability of the pathological microcellular inter-
actions, defects, the ultimate functional state of the esophagus and effective-
ness of the swallowing mechanism; a one-fit-all therapy is not to be expected. 
Phosphodiesterase-5 inhibitors (e.g., sildenafil), a sex-enhancing drug, block the 
degradation of nitrous oxide (NO) – a powerful smooth muscle relaxant resulting 
in more prolonged smooth muscle relaxation represent a new therapeutic option. 
This drug reduces both contractile amplitude and propagation velocity in patients 
with motility disorders. Symptom relief and evidence of improved manometric 
parameters in patients with spastic motility disorders have been recorded. Hence, a 
new therapeutic perspective has been made available. Endoscopically, deployment of 
special stents to the constricted lower esophageal segment is currently being under-
taken in some centers. At the molecular level, scientists are tinkering with stem cell 
culture and re-implantation into the esophagus to restore damaged neurons in the 
tissues, research that is ongoing. Efficacy of such undertaking is yet inconclusive. The 
scientific world will continue the search for an optimal treatment option providing 
prolonged elimination of symptom, with minimal or no complication. Currently, the 
author is working on an innovative method of conserving massive sigmoid esophagus 
instead of esophagectomy.

5.  Conclusion

Primary motility disorders, an age-old dysfunction of the esophagus remain an 
enigma, presenting as a spectrum of functional disturbances of esophageal physiol-
ogy. It ranges from the classical achalasia to the spastic anomalies, which were hith-
erto confounding, both in diagnosis and management. However, over several decades, 
advancements in technology and the diligence of researchers have thrown some light 
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on and opened new horizons in the management of this poorly understood condition, 
whose etiology remains obscure.

The development and introduction of high-resolution impedance manometry 
(HRIM) is an illuminating milestone in both the definitive diagnosis, identification of 
subtypes and formulation of appropriate treatment strategies. Therapeutic protocol 
for motility disorders, as a consequence, has undergone significant modifications for 
the best possible outcome. Incidentally, there are still some gaps to attend.

© 2024 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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Chapter 4

Perspective Chapter: Aging with 
Dysphagia
Nur Simsek Yurt

Abstract

Swallowing problems, or dysphagia, are a common geriatric syndrome that 
becomes more prevalent with age. Various studies have identified age-related effects 
on swallowing, impacting both the oral and pharyngeal stages. Patients and their 
families may often view swallowing difficulties as a normal aspect of aging and, 
therefore, might not report them unless specifically investigated by a physician. 
Dysphagia is linked to significant negative outcomes, including weight loss, dehydra-
tion, pneumonia, reduced life expectancy, decreased quality of life, and increased 
caregiver burden. This study examines the changes in swallowing associated with 
normal aging and explores common causes of dysphagia in elderly patients.

Keywords: swallowing, dysphagia, aging, elderly, management

1.  Introduction

Swallowing is a complex biomechanical process that involves both motor and sen-
sory functions. It is known that swallowing function declines with age. Presbyphagia, 
which denotes the alterations in the swallowing process due to aging, is linked to 
various health issues and presents in multiple forms [1]. Among the disorders caused 
by diseases accompanying aging, perhaps the clinical condition that has the greatest 
impact on quality of life is dysphagia [2]. Dysphagia is a clinical symptom defined as 
difficulty in the safe transport of oral contents from the oral cavity to the esophagus 
or irregular swallowing [3]. Oropharyngeal dysphagia has been identified as a ‘geri-
atric syndrome,’ as it is a common clinical condition in old age and is associated with 
multiple comorbidities and poor patient outcomes [4]. As individuals age, multiple 
factors independently impact their ability to eat, drink, and swallow. These factors 
encompass the heightened use of medications and polypharmacy, reduced appetite, 
and greater susceptibility to frailty. Additionally, the likelihood of encountering clini-
cal conditions that may lead to dysphagia also rises. These include neurodegenerative 
diseases such as dementia, stroke, progressive neurological conditions, respiratory 
diseases, and cancers [5]. With the increase in the elderly population worldwide, it is 
crucial to recognize the impact of aging on normal swallowing and thus prevent its 
effects on nutrition, hydration, pulmonary function, activities of daily living, long-
term healthcare issues, and overall swallowing safety [6, 7]. Older individuals require 
protection and prevention by identifying and eliminating any iatrogenic risk factors 
that may cause or worsen dysphagia [5].
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2.  Changes in swallowing function in the elderly

Understanding normal swallowing is essential to identify swallowing disorders in 
older people. Swallowing is a complex process that involves six cranial nerves—spe-
cifically the trigeminal (V), facial (VII), glossopharyngeal (IX), vagus (X), accessory 
(XI), and hypoglossal (XII)—several muscle groups, and brain inputs, all of which 
require precise coordination [8]. The normal swallowing process is divided into four 
phases (Table 1):

• In the oral preparation phase, food is chewed in the mouth and mixed with saliva 
to form a bolus (a ball of food ready for swallowing).

• In the oral phase, the bolus is pushed to the back of the oral cavity with the 
tongue, and the swallowing reflex is initiated. These two phases are under 
voluntary control.

• In the pharyngeal phase, when the bolus reaches the pharynx, the involuntary 
swallowing reflex is activated. The soft palate rises, the larynx moves up and 
forwards, and the epiglottis closes, protecting the airways and allowing the bolus 
to move along the pharynx.

• In the esophageal phase, the bolus enters the esophagus by opening the upper 
esophageal sphincter. The esophagus pushes the bolus toward the stomach with 
peristaltic movements. This phase is also involuntarily controlled.

All these phases work in a coordinated manner and often overlap. The pharyngeal 
phase occurs rapidly (about 0.7 seconds) but may be prolonged in older individuals. 
The passage of the bolus from the esophagus to the stomach normally takes less than 
10 seconds. The airway is protected during the passage of the bolus and remains 
closed until the bolus has completely passed. During the laryngeal phase, the glottis 
(vocal cords) closes, and hyolaryngeal elevation helps to open the upper esophageal 

Oral preparatory 
phase

Oral phase Pharyngeal phase Esophageal phase

• Food is chewed in 
the mouth.

• It is mixed with 
saliva.

• A bolus ready 
for swallowing is 
formed.

• The bolus is pushed 
to the back of the 
oral cavity by the 
tongue.

• The swallowing 
reflex is initiated.

• The bolus reaches the 
pharynx.

• The involuntary swal-
lowing reflex becomes 
active.

• The soft palate elevates, 
and the larynx moves 
upwards and forwards.

• The epiglottis closes, 
protecting the airway.

• The bolus moves 
downward through the 
pharynx.

• The bolus enters the 
esophagus through the open-
ing of the upper esophageal 
sphincter.

• The esophagus propels 
the bolus toward the 
stomach through peristaltic 
movements.

Table 1. 
The four phases of swallowing.
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sphincter. Disruption in any of these processes can affect swallowing function and 
lead to dysphagia. Therefore, proper functioning of all phases is critical for swallow-
ing health [2].

Swallowing problems are classified as oral, pharyngeal, or esophageal dyspha-
gia, according to the phase in which they occur. However, many patients experi-
ence impairments in more than one phase of swallowing. These impairments may 
result from motor planning, coordination, timing, or displacement of anatomical 
structures during swallowing and may result in airway penetration or aspiration. 
Penetration is when the bolus enters the laryngeal vestibule without reaching 
the vocal cords; aspiration is when the bolus enters the trachea and lungs. Not all 
patients with dysphagia will have silent aspiration. Healthy individuals respond to 
this with coughing, whereas patients with dysphagia experience silent aspiration 
and do not respond.

In swallowing assessments, these biomechanical disorders are examined to 
determine the treatment plan [8]. Robbins et al. extensively studied swallowing in 
community-dwelling older adults. The most prominent changes are a slowing of the 
increase in swallowing pressure, an increase in post-swallowing residue, and the 
presence of a permanent cricopharyngeal rod in barium studies. As these changes 
are often asymptomatic, they can be confusing in symptomatic patients and lead to 
misdiagnosis [9]. Although normal swallowing pressures are measured in the elderly, 
maximum isometric tongue pressures decrease with aging, indicating that the elderly 
use more tongue force to maintain normal pressures. Elderly patients may make 
multiple tongue movements to achieve sufficient pressure. This coincides with the 
fact that the elderly eat more slowly and rarely chew their food. It is also noted that 
unrelated diseases can lead to swallowing disorders because of depletion of functional 
reserve. These findings explain the mechanisms that transform the elderly from 
healthy individual to patient with dysphagia [2].

3.  Prevalence of swallowing disorders in the elderly

Esophageal motility disorders are quite common in the elderly. Epidemiology 
statistics for dysphagia in healthy elderly people range from 15 to 35% [7, 10, 11]. 
However, these figures are affected by the definition of dysphagia used, the methods 
employed to determine its presence, and the methodological limitations of studies 
involving small sample sizes. Studies have reported that dysphagia is observed in 
10-33% of elderly individuals, and it is estimated to be between 26.2 and 56.7% in 
hospitalized geriatric patients [12–14]. It has been reported that 40% of institutional-
ized older adults have a diagnosis of dysphagia [2]. A recent meta-analysis reported 
a prevalence of dysphagia of 35.9% among older adults in nursing homes [15]. 
Alzheimer’s is common among elderly people living in nursing homes and causes a 
loss of the ability to chew and swallow non-reflexively [1].

Dysphagia is commonly observed among older adults in community settings, and 
it is closely associated with considerable declines in quality of life due to eating and 
feeding difficulties [16]. Wilkinson and Picciotto conducted a study examining the 
prevalence of swallowing problems among residents of a retirement village. Their 
findings showed that 44% of participants experienced swallowing problems that 
affected their daily living functions [17]. In Turkey, the prevalence of dysphagia in 
geriatric individuals receiving home care services was reported as 44.6% [18]. In 
Denmark, it was found that 50% of elderly people admitted to a geriatric unit had 
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dysphagia symptoms [14]. Increased dysphagia symptoms were reported in 78.7% of 
elderly individuals receiving home care services in Japan [19].

4.  Assessment of swallowing

When assessing for oropharyngeal dysphagia, the clinician begins with a clinical 
evaluation, including a comprehensive review of the patient’s medical history, an 
interview with the patient or their caregiver/family, a cranial nerve examination, and 
the administration of liquids and foods of various textures and sizes. The purpose of 
the clinical evaluation is to ascertain whether signs of dysphagia are present, necessi-
tating further investigation with instrumental assessments. The clinician also gathers 
important information regarding the patient’s reported symptoms, cognitive status, 
meal-related fatigue, posture, positioning, environmental factors, and readiness for 
further assessment [8, 20].

Esophageal dysphagia is often assessed using endoscopy or a barium swallow 
(esophagram), frequently in collaboration with a gastroenterologist to identify and 
address the underlying cause. When both oropharyngeal and esophageal dysphagia 
are suspected, a combined videofluoroscopic swallow study with a barium swallow 
may be employed. Common signs of swallowing difficulties include coughing during 
swallowing, nasal regurgitation, a wet-sounding voice after swallowing, poor man-
agement of secretions, a weak cough, or a sensation of food being stuck or necessitat-
ing regurgitation. These issues may be particularly concerning in patients with known 
neurological or aerodigestive disorders, such as those who have had a stroke or those 
who have undergone chemoradiation for head and neck cancers. Moreover, it is cru-
cial that the patient can actively participate in the clinical or instrumental swallowing 
assessment and in any subsequent recommendations, such as swallowing exercises. 
Therefore, performing these assessments on patients who are delirious and unable to 
participate may not be effective [8].

When a clinical swallow evaluation raises suspicion of oropharyngeal dysphagia, 
patients typically undergo an instrumental assessment to identify the precise struc-
tural or physiological aspects of the swallowing disorder [21]. These evaluations also 
assist in determining the safest consistency of solids and liquids that the patient can 
swallow. Swallowing evaluations are generally categorized into clinical assessments, 
typically conducted at the bedside, and instrumental assessments, which include 
videofluoroscopic swallowing studies (VFSS) and fiberoptic endoscopic evalua-
tions of swallowing (FEES). During a VFSS, patients are asked to consume varying 
consistencies of barium contrast, as well as foods mixed or coated with barium, while 
the process is visualized using videofluoroscopy. When the VFSS is performed, a 
trained therapist visualizes the mechanics of swallowing, including the oral cavity, 
tongue movement, velar elevation, hyolaryngeal excursion, complete inversion of 
the epiglottis, and the opening of the upper esophageal sphincter [22, 23]. FEES 
involves inserting an endoscope through the nostrils to directly observe the naso-
oropharyngeal and laryngeal structures [24]. Swallowing is then evaluated as the 
patient consumes foods and liquids of different textures that are tinted with food 
coloring. During both assessments, a therapist trained in dysphagia can observe the 
effectiveness of various therapeutic techniques, such as postural adjustments like the 
chin tuck.
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Each method has its own benefits and limitations, and there is limited consensus 
on the best approach for different clinical scenarios. The decision on which test is 
most appropriate typically depends on the specific characteristics of the patient. 
Older adults are more prone to silent aspiration than younger adults, making clini-
cal bedside assessments less reliable in these cases. Additional research is needed to 
better determine which patients will benefit most from these evaluations in terms of 
prognosis and treatment [23]. Clinicians must also consider the patient’s ability to 
participate in each test. For instance, VFSS necessitates travel to the radiology suite, 
the ability to sit upright, and a body size that accommodates the fluoroscopy machine. 
In contrast, FEES requires the patient to tolerate an endoscope inserted through the 
nose, which carries risks such as bleeding and may increase agitation, particularly 
in delirious patients. The availability of mobile dysphagia diagnostic testing units 
is increasing, which can be advantageous in rural or long-term care settings where 
resources may be constrained [25]. In 2016, a systematic review comparing the 
accuracy of VFSS and FEES found that FEES exhibited greater sensitivity for detect-
ing aspiration (0.88 vs. 0.77; p = 0.03), penetration (0.97 vs. 0.83; p < 0.001), and 
post-swallow residue (0.97 vs. 0.80; p < 0.001) compared to VFSS. The review also 
noted that sensitivity for premature spillage was comparable between the two meth-
ods (FEES: 0.69, VFSS: 0.80; p = 0.28), and the specificity for both procedures was 
similar, ranging from 0.93 to 0.98 [26].

5.  Factors associated with swallowing disorders in the elderly

Dysphagia is not a disease in itself; instead, it is caused by various medical con-
ditions. Many common and rare conditions associated with aging can also affect 
swallowing [2]. The most frequent causes of oropharyngeal dysphagia include 
stroke, head and neck cancer, and progressive neurological disorders such as 
dementia, amyotrophic lateral sclerosis, and Parkinson’s disease [27]. Esophageal 
dysphagia, on the other hand, has various etiologies, including esophagitis, achalasia, 
esophageal strictures, Zenker’s diverticulum, among others. A patient’s medical 
history is valuable in evaluating these causes and guiding appropriate diagnostic 
workup. Esophageal dysphagia that begins with difficulty swallowing solids and later 
progresses to include liquids is often indicative of mechanical obstruction, such as a 
tumor or stricture. Conversely, when dysphagia affects both solids and liquids from 
the beginning, it typically points to a motor disorder like achalasia. Additionally, 
medical procedures (e.g., endotracheal intubation and tumor removal) and specific 
medications (e.g., anticholinergics) may also lead to dysphagia [8].

The aging process leads to changes in the sense of smell and taste, affecting 
appetite, diet selection, and oral intake. Sarcopenia affects the muscles used for 
swallowing, leading to reduced pressure production in the oral phase and inadequate 
bolus clearance [28, 29]. Changes in masticatory muscles lead to slower and less 
effective chewing, increasing the risk of asphyxia [30]. In addition, aging can cause 
low salivary flow rates and xerostomia, which are exacerbated by the effects of 
certain medications [31]. Many medications consumed by older adults contribute to 
decreased appetite, incoordination, and esophagitis. Therefore, if there are concerns 
about eating in older adults, the role of dysphagia and potential influence of other 
factors should be carefully assessed [8].
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6.  Complications associated with swallowing issues in the elderly

Dysphagia is associated with malnutrition, dehydration, respiratory infections, 
mortality, increased hospitalization rates, and health care costs [12, 19]. In elderly 
care settings, individuals are often at risk of asphyxia during eating and drinking. 
This not only creates challenges for healthcare professionals but also affects the qual-
ity of life of individuals and their families [32]. Dysphagia worsens nutritional status, 
reduces food consumption, and leads to malnutrition and weight loss. This leads to 
physical weakness and increased vulnerability to acute illnesses such as infections, 
heart disease, and dehydration [12, 18]. Melgaard et al. found a significant increase 
in the length of hospital stay and mortality in patients with dysphagia hospitalized in 
the geriatrics department compared to patients without dysphagia [14]. Banda et al. 
reported that oropharyngeal dysphagia is associated with pneumonia, malnutrition, 
and mortality [33]. According to Cabre et al., oropharyngeal dysphagia is a very com-
mon clinical sign in elderly people with pneumonia [34].

In addition to the physical consequences of dysphagia, emotional and social effects 
are also observed. Dysphagia negatively impacts the quality of life by contributing to 
depression and social isolation. Cognitive and perceptual changes, which are espe-
cially common in the elderly, constitute an important risk factor for swallowing dis-
orders. In addition, another often overlooked but critical issue is the self-perception 
of health status of older adults and the sense of loss of well-being that arises due to 
swallowing and feeding disorders [1]. A study by Holland et al. showed that dyspha-
gia is associated with age and depression [35].

7.  Management of dysphagia in the elderly

Considering the aging of the population, multidisciplinary collaboration comes to 
the fore in dysphagia management [7]. In managing dysphagia in older adults, a com-
bination of compensatory and rehabilitative strategies is essential, though evidence 
supporting their long-term efficacy is limited. Dysphagia management involves adap-
tive strategies and rehabilitative methods to enhance swallowing function and reduce 
complications such as aspiration, pneumonia, and choking [8]. Adaptive strategies 
aim to alleviate the symptoms and consequences of dysphagia without changing the 
underlying swallowing mechanics. These include oral hygiene, posture adjustments, 
swallowing maneuvers, modified eating strategies, and dietary changes. Oral care 
may help reduce pneumonia risk from aspiration in non-ventilated patients, though 
evidence is limited. Postural changes, like chin tuck or head turn, can modify swal-
lowing biomechanics and decrease aspiration in individuals with swallowing disor-
ders [36]. Adjusting food and liquid consistency is another common approach, but its 
effectiveness remains unclear. A recent Cochrane review found insufficient evidence 
on the benefits of consistency changes, with only two studies (from the same trial) 
showing that nectar-like and honey-like liquids reduced aspiration compared to thin 
liquids in patients with dementia or Parkinson’s disease [37]. Overall, the evidence on 
adaptive methods, including consistency alterations, is limited and does not provide 
conclusive guidance on clinical outcomes [8].

Feeding tubes are used in patients with dysphagia either to eliminate oral intake or 
alongside to mitigate aspiration risks. However, feeding tubes do not improve swal-
lowing ability and do not reduce aspiration pneumonia from contaminated oral secre-
tions [38]. They may even increase the risk of aspiration pneumonia due to reflux 
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from the reduced pressure of the lower esophageal sphincter [ 39 ]. Feeding tubes are 
also linked to complications such as cellulitis, bacteremia, agitation, sinus infections, 
nasal irritation, and diarrhea [ 8 ]. A tracheostomy may be considered for patients with 
silent aspiration and recurrent pneumonia. It aids with tracheal toileting. 

 Rehabilitative interventions for dysphagia aim to improve swallowing mechanics 
through strength and skill training. Techniques such as effortful swallows and the 
Mendelsohn maneuver have shown benefits in various patient groups [ 40 ]. Studies 
have shown that the Mendelsohn maneuver improves swallowing function in patient 
populations (    Figure 1  ) [ 41 ,  42 ]. In a group of head and neck cancer patients treated 
with primary radiotherapy or chemoradiotherapy, the results indicated that laryn-
geal movements were longer and wider with the Mendelsohn maneuver compared 
to initial swallows. Additionally, the use of the Mendelsohn maneuver in this study 
was associated with reduced frequency and occurrence of pharyngeal phase motil-
ity disorders and decreased aspiration [ 42 ]. Exercises, including progressive lingual 
strengthening and expiratory muscle strength training, can enhance swallowing 
function. However, a Cochrane review indicates that while these interventions may 
reduce dysphagia and hospital stays, more high-quality research is needed to confirm 
their effectiveness [ 43 ].  

 Management of dysphagia in the elderly remains a complex process that requires 
a multidisciplinary approach that balances compensatory strategies with reha-
bilitation efforts. Despite a variety of interventions, evidence supporting their 
long-term effectiveness is limited, highlighting the need for more rigorous research. 
Furthermore, potential risks associated with certain treatments, such as feeding 
tubes, emphasize the importance of care plans tailored to each patient’s unique needs 
and circumstances.  

  8.  Conclusion 

 Dysphagia in the elderly is associated with serious morbidity and potential 
mortality and should be addressed with a comprehensive and multidisciplinary 
approach. The complex nature of swallowing, increasing comorbidities, and the fact 

  Figure 1.
  Illustration of the Mendelsohn maneuver’s effects includes enhanced vertical and anterior laryngeal motion, as 
well as increased width and duration of upper esophageal sphincter opening.          
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that symptoms in the elderly population are often considered a normal part of aging 
may lead to delays in the clinical diagnosis and treatment of dysphagia. This leads to 
a marked decrease in quality of life, increasing the risk of malnutrition, aspiration, 
and death. A good understanding of swallowing disorders in the elderly and avail-
able treatment options is critical to optimizing care for this vulnerable population. 
Dysphagia prevention strategies offer the potential to maximize swallowing function 
and support healthy aging.
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the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
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Perspective Chapter: Radiology in 
Swallowing Problems
Liam D. Hyland

Abstract

This chapter focuses on the radiological investigations performed in patients with 
swallowing problems. It outlines the different imaging modalities used when assess-
ing patients with dysphagia to include ultrasound, computed tomography, magnetic 
resonance imaging, dynamic studies and X-ray, and highlights some of the key 
structural pathologies seen on different scans. It explores the different applications, 
techniques, clinical implications, advantages and limitations of these modalities, 
whilst considering the fact that that imaging itself comes secondary to the clinical 
evaluation of patients by means of a thorough history and examination. This chapter 
not only outlines the benefits of radiology in diagnosing conditions that affect the 
function of swallowing; it also explains how radiology can provide guidance and work 
up for surgical procedures and allow monitoring of conditions following surgical 
procedures to help improve swallowing.

Keywords: swallowing, radiology, anatomical, functional, dynamic, resolution, 
pharyngeal, enhancement, signalling

1. Introduction

Radiology is an ever-expanding specialty within ear, nose and throat (ENT) and is 
a significant cornerstone in the diagnosis and management of swallowing disorders. 
Its application within ENT not only provides detailed insights into the anatomical and 
pathological conditions affecting these regions but also helps to facilitating accurate 
diagnosis and effective treatment planning to patients with dysphagia [1]. Radiology can 
be used to diagnose structural pathology, stage head and neck tumours, allow follow-up 
of a particular condition following intervention, and provide guidance for procedures.

There are a variety of imaging modalities used to help in the assessment of swal-
lowing problems; the most frequently used are ultrasound (US), computed tomogra-
phy (CT), magnetic resonance imaging (MRI), dynamic studies and X-ray [2].

In all clinical cases, it is important to remember that imaging comes secondary to 
the evaluation of patients by means of a thorough history and examination. Indeed, 
in the emergency setting, it is imperative that patients are stabilised from a clinical 
perspective before imaging is considered [3].

This chapter will explore the applications, techniques, clinical implications, 
advantages and limitations of all of these imaging modalities in the context of swal-
lowing problems.
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2. Ultrasound (US)

US provides real-time, dynamic imaging of the anatomical structures involved 
in swallowing. It is a non-invasive, cost-effective imaging modality that is useful for 
assessing the movement and function of muscles and soft tissues, making it an excel-
lent tool for evaluating swallowing disorders.

Ultrasound uses high-frequency sound waves to create images of the inside of the 
body. It does this via the use of a small probe that is placed on the surface of the skin 
after a thin layer of gel is applied. US uses sound waves with frequencies greater than 
20 kHz and diagnostic US typically uses frequencies between 2 and 20 MHz.

The probe sends out sound waves which reverberate off of different body tissues 
and organs, creating echo signals that are detected by the probe and subsequently 
converted into electrical signals. A computer then turns the electrical signals into a 
moving image that appears on a screen or monitor.

The image produced is based on the strength of the sound signal and how long it 
takes to travel through the body. Different types of tissue reflect sound waves dif-
ferently, which helps the computer determine the shape, structure, and position of 
organs. Some ultrasounds can also measure the speed and direction of blood flow.

2.1 US serves a number of general applications

Anatomical assessment: US can visualise the tongue, hyoid bone, suprahyoid 
and infrahyoid muscles which are all involved in the oral and pharyngeal phases of 
deglutition.

Functional evaluation: Dynamic US can assess the movement of the previously 
mentioned swallowing-related muscles and structures, in order to identify functional 
impairments.

Guided interventions: US can guide therapeutic interventions, such as the precise 
injection of botulinum toxin into spastic muscles [4].

2.2  US imaging for swallowing disorders involves specific techniques and 
protocols to optimise the visualisation of relevant structures

B-mode US: Provides static images of the anatomical structures involved in 
swallowing.

M-mode US: Captures motion over time, allowing for the assessment of dynamic 
movements during swallowing.

Doppler US: Evaluates blood flow in swallowing-related structures, which can be 
useful in assessing vascular abnormalities such as carotid artery aneurysms  
(see Figure 1) [5].

3D US: Offers three-dimensional visualisation of swallowing structures, providing 
detailed anatomical information.

Sonoelastography: Calculates tissue stiffness, which can help in identifying patho-
logical changes in the muscles involved in swallowing [6].

2.3  US has a wide range of specific clinical applications in the evaluation and 
management of swallowing disorders

Detection and staging: US can detect tumours within the head and neck in 
areas such as pharynx, larynx and salivary glands (see Figure 2) as well as the 
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oesophagus; this helps to subsequently assess the impact of these structures on 
swallowing function from the degree of pressure they may be exerting on sur-
rounding structures (see Figure 3) [7].

Figure 1. 
US Doppler of left internal carotid artery with a saccular aneurysm and partial thrombosis.

Figure 2. 
US of left parotid gland demonstrating a well-defined hypoechoic lesion within the superficial lobe with adjacent 
retromandibular vein (RMV); this was ultimately confirmed as a Warthin’s tumour on FNA and excision biopsy.
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Guided biopsies: US can guide fine-needle aspiration biopsies of suspicious lesions, 
such as those in the thyroid gland (see Figure 4), which can ultimately aid in the 
diagnosis of malignancy and allow planning for operative management [8].

Abscesses and collections: US is useful as an initial form of imaging to help ascertain 
whether fluid is present in a particular space of the head and neck, to suggest pres-
ence of an abscess (see Figure 4) or collection, which could impact on swallowing.

2.4  US has a number of advantages within the clinical setting for patients with 
dysphagia, however, there are also limitations that should be considered

2.4.1 Advantages

Non-invasive: US is a non-invasive procedure, making it suitable for repeated use 
and for patients who may not tolerate procedures that are more invasive e.g. MRI [9].

No radiation: Unlike other imaging modalities, US does not involve exposure to 
ionising radiation, making it comparatively safer for use in certain patient popula-
tions such as paediatrics and pregnant patients.

Real-time imaging: US provides real-time visualisation of the swallowing process, 
allowing for dynamic assessment of swallowing mechanics [10].

2.4.2 Limitations

Operator-dependent: The quality of US imaging is highly dependent on the skill and 
experience of the operator who manoeuvres the probe and orchestrates the properties 
of the machine.

Figure 3. 
US of right thyroid isoechoic nodule undergoing FNA with a 25-gauge needle.
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Limited penetration: US has limited tissue penetration compared to other imaging 
modalities when used in patients with a high BMI or those with extensive subcutane-
ous fat.

Limited soft tissue contrast: While US provides good soft tissue contrast, it may not 
be as detailed as CT or MRI in assessing certain deeper level structures.

2.5 Advancements in US technology

High-frequency US: This technology allows for higher resolution imaging of super-
ficial structures which can improve diagnostic accuracy.

3. Computed tomography (CT)

CT provides detailed cross-sectional imaging that visualises soft tissue and bony 
anatomy with high resolution, which can help in the detailed assessment of structures 
involved in swallowing. It is particularly useful for identifying structural abnormali-
ties and guiding further diagnostic and therapeutic interventions.

CT involves an X-ray source that rotates around the body of a patient and emits 
a fan shaped X-ray beam that is projected through a particular slice of the body to 
be imaged; the penetrating radiation is captured and measured by a detector on the 
opposite side of the X-ray source. As the X-ray beam rotates around the patient, 
multiple snapshot images are obtained which are reconstructed into cross-sectional 
slices by a computer; the slices are subsequently stacked together in order to create a 
3D image.

The unit of measurement for the degree of tissue penetration is the Hounsfield 
Unit (HU). Water has a HU of 0 which is represented by a particular shade of grey 
within a pixel in the image generated. Values higher than water are positive e.g. bone 
and soft tissue. Values lower than water are negative e.g. air and fat.

Figure 4. 
US of right enlarged neck node with surrounding abscess formation suggested by areas of liquefaction.
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3.1 CT serves a number of general applications

Anatomical assessment: CT can help to identify structural abnormalities such as 
tumours, strictures and diverticula, all of which can cause dysphagia.

Functional evaluation: There are advanced CT techniques, including dynamic swal-
lowing CT, that allow for observing the mechanics of swallowing and the identifica-
tion of functional problems.

Preoperative planning: CT provides detailed anatomical head and neck informa-
tion that is crucial for surgical planning, especially in cases that involve tumours or 
complex structural abnormalities.

3.2  CT imaging for swallowing disorders involves the use of different CT 
properties to help detect relevant anatomical structures and pathology

Non-contrast CT: Useful for initial assessment and for identifying calcifications or 
foreign bodies. Can be of benefit to those patients in whom contrast media is contra-
indicated such as in kidney disease, allergy and pregnancy.

Contrast-enhanced CT: Enhances the visualisation of soft tissues and vascular 
structures, aiding in the detection of tumours and inflammatory conditions.

Dynamic swallowing CT: This technique involves capturing live images during the 
act of swallowing itself, providing real-time assessment of the swallowing process 
and identifying functional impairments [11].

3D reconstruction: Advanced software on healthcare systems allows for the creation 
of three-dimensional reconstructions of CT images, offering detailed anatomy which 
is essential in surgical planning [12].

3.3  CT has a number of clinical applications that help in assessing and treating 
swallowing disorders

Detection and staging: CT is essential for detecting tumours in the head and neck 
region such as those in the nasopharynx (see Figure 5), oral cavity, oropharynx, 
hypopharynx, larynx (see Figure 6) and oesophagus, as well as for staging malignan-
cies by assessing the extent to which the tumour has spread locally and distally [13]. 
This can be of great benefit to patients in whom MRI is contraindicated.

Surgical planning: Detailed anatomical information from a CT helps in planning 
surgical interventions, ensuring precise removal of tumours while preserving vital 
structures such as nerves and vessels [14].

Strictures, diverticula and collections: CT can identify strictures and diverticula as 
well as parapharyngeal and retropharyngeal collections (see Figure 7) that may cause 
dysphagia, guiding appropriate therapeutic interventions [15].

3.4  CT offers numerous advantages in the evaluation of swallowing disorders; 
however, it also has certain limitations that need to be considered

3.4.1 Advantages

High resolution: CT provides high-resolution images that offer detailed soft tissue 
and bony anatomical visualisation.

Rapid imaging: CT scans can be performed quickly, making them suitable for use 
in emergency settings [13].
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Figure 5. 
CT neck with contrast in sagittal view, demonstrating a large heterogeneously enhancing mass of the nasopharynx 
(arrow) extending into and through the clivus and down to the level of C1.

Figure 6. 
CT neck with contract in axial, coronal and sagittal views. Shows a proliferative irregular mass (straight arrows) 
involving the right vallecula and epiglottis with involvement of the median glosso-epiglottic fold. There is also 
involvement of the pre-epiglottic space also (blue arrowhead) with normal uninvolved epiglottis on the left side 
(shouldered arrow). This is consistent with a supraglottic laryngeal carcinoma.
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Figure 7. 
CT neck with contrast in axial view, outlining a low attenuation fluid collection with peripheral enhancement 
within the parapharyngeal space representing a deep neck space abscess. Note deviation and compression of the 
airway.

3D visualisation: Advanced reconstruction modifications and techniques allow for 
three-dimensional visualisation of anatomical structures.

3.4.2 Limitations

Radiation exposure: CT involves exposure to ionising radiation, which is a signifi-
cant consideration for patients, especially paediatrics, pregnant patients and those 
requiring repeat imaging.

Limited functional information: While dynamic swallowing CT provides some 
functional information, it is not as comprehensive as other dynamic studies such 
as videofluoroscopy [13]. CT is also less effective at soft tissue delineation com-
pared to MRI.

Cost and availability: CT scans can be expensive and may not be readily available in 
all healthcare settings.

3.5 Advancements in CT technology

Area-detector CT: This technology allows for rapid acquisition of volumetric data, 
enabling detailed assessment of swallowing mechanics and improving diagnostic 
accuracy through multi-planar reconstruction of CT images [16].

4. Magnetic resonance imaging (MRI)

MRI provides high-resolution images and superior soft tissue contrast compared 
to other imaging modalities, making it particularly useful for evaluating complex 
anatomical regions and soft tissue areas involved in the swallowing process. It does 
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not involve exposure to ionising radiation, making it a safer modality for repeated use 
if necessary.

MRI scans use radio waves and strong magnetic fields to create detailed images 
of the inside of the body. The MRI machine involves an electric current that passes 
through sets of coiled wires in order to create powerful magnets. A transmitter and 
receiver in the machine send and receive radio waves respectively. The magnetic field 
created by the magnets interacts with hydrogen atoms in the body.

It is the combined interaction between the magnetic field, radio waves and 
hydrogen atoms that forms cross-sectional slices which are subsequently converted 
into digital images by a computer.

4.1 MRI serves a number of general applications

Anatomical assessment: MRI can visualise the muscles, tendons, ligaments, vessels 
and nerves involved in swallowing which can help to identify abnormalities.

Functional evaluation: Advanced MRI techniques, such as real-time MRI, allow 
for the assessment of swallowing mechanics and see whether there is any functional 
impairment present [17].

Preoperative planning: Just like CT, MRI is crucial for surgical planning as it 
provides detailed anatomical information which are of a higher degree than CT, due 
to more optimal soft tissue delineation [18].

4.2  There are several MRI weightings and sequences, all of which can be used to 
tailor swallowing problems to a specific diagnosis

Diffusion-weighted imaging (DWI): This technique uses the diffusion of water 
molecules to generate contrast. Diffusion-weighted imaging is useful in differentiating 
tumour recurrence from post-radiation changes. Overall, it helps to evaluate tissue 
integrity and can help in identifying areas of inflammation or tumour infiltration [19].

T1-weighted (T1W) imaging: In these images, the fluid signal in cerebrospinal fluid 
or orbital fluid appears dark, whereas fat appears bright or white (see Figure 8). T1W 
images are useful for looking at the extent of tumour spread as they tend to grow 
through and obliterate the fat planes. The loss of the normal fat in the bone marrow of 
the mandible and in the skull base is particularly useful in staging.

T2-weighted (T2W) imaging: In these images, fluid appears to be of high signal and 
fat is also bright or white (see Figure 8). T2W images are useful for looking at high 
signal fluid necrosis in metastatic lymph nodes from a squamous cell carcinoma and 
for distinguishing a sinus tumour from surrounding fluid secretions. This type of 
imaging highlights differences in tissue composition, useful for identifying pathologi-
cal changes.

Gadolinium: This is a paramagnetic contrast agent that is used in MRI. It acts in the 
same way as iodine-based contrast media used in CT scans. Post-gadolinium fat-
saturated T1W images are used to show enhancement (an increase in signal) and are 
useful for demonstrating necrotic lymph nodes and enhancing tumours. Fat saturated 
means that the bright fat signal is suppressed or removed from the image, leaving the 
pathology more visible.

Short-tau inversion recovery (STIR) sequence: This is a T2W scan with fat signal 
suppression. This shows pathology and fluid as white or bright in the image and is 
therefore more visible than in an ordinary T2W image. It is an imaging technique that 
is of great value in delineating head and neck cancers.
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Dynamic MRI: This technique captures images during the act of swallowing, 
providing real-time assessment of swallowing mechanics [20].

Functional MRI (fMRI): This modality assesses brain activity related to swallow-
ing, helping to identify neurological causes of dysphagia [21].

4.3  MRI has a wide range of clinical applications in the assessment and 
management of patients with dysphagia

Detection and staging: MRI is vital for detecting tumours in the head and neck 
region such as those in the nasopharynx, oral cavity (see Figure 9), oropharynx, 
hypopharynx (see Figure 10), larynx and oesophagus can assist in for staging malig-
nancies by assessing the extent of tumour spread [22].

Surgical planning: Detailed anatomical information from MRI scans aids in plan-
ning surgical interventions, ensuring precise removal of tumours while preserving 
vital structures [23].

Strictures, diverticula and cricopharyngeal dysfunction: MRI can assess for strictures 
and diverticula whilst dynamic MRI can assess the function of the cricopharyngeal 
muscle and identify dysfunctions that may cause swallowing difficulties [24, 25].

4.4  While MRI offers numerous advantages in the evaluation of swallowing 
disorders, it also has some limitations that need to be considered

4.4.1 Advantages

High resolution: MRI provides high-resolution images with excellent soft tissue 
contrast.

No radiation: MRI does not involve exposure to ionising radiation, making it 
comparatively safer for repeated use and for paediatric and pregnant patients.

Multiplanar imaging: MRI can capture images in multiple planes, providing 
comprehensive anatomical information.

Figure 8. 
MRI scans in sagittal views showing contrast differences between T1W and T2W imaging. Note the difference in 
brightness of the subcutaneous fascia (fat) indicated by the arrow in the T1W image AND the cerebrospinal fluid 
(water) indicated by the arrow in the T2DW image.
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Figure 9. 
T1DW fat saturated MRI neck with contrast in axial view, demonstrating a 4.3 cm heterogeneously enhancing 
mass (solid long arrows) occupying the right lateral edge of the tongue and floor of the mouth. The hypointense 
fatty lingual septum (dashed arrow), marking the midline floor of the mouth, is intact. Paired genioglossus (G) 
muscles are situated lateral to the midline septum. The sublingual space containing the neurovascular bundles 
(solid short arrows) is lateral to the genioglossus muscles. This is consistent with a right tongue squamous cell 
carcinoma.

Figure 10. 
T2DW MRI neck with contrast in axial view, outlining abnormal enhancing mucosal thickening centred 
on the left piriform sinus (arrow) extending into the ipsilateral aryepiglottic fold and posterior wall of the 
hypopharynx. This is consistent with a hypopharyngeal squamous cell carcinoma.
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4.4.2 Limitations

Cost and availability: MRI scans can be expensive and may not be readily available 
in all healthcare settings.

Longer acquisition times: MRI scans take longer to perform compared to other imag-
ing modalities, which can be challenging for some patients.

Contraindications: MRI is contraindicated in patients with certain implants or 
devices (e.g., pacemakers, iron-containing brain clips, cardiac prosthetic valves). 
Gadolinium should be used cautiously in those patients with known kidney disease. 
Patients can have anaphylactic reactions to IV gadolinium; however, this is less com-
mon than with IV iodinated contrast.

4.5 Advancements in MRI technology

Real-time 3D MRI: This technology allows for real-time volumetric imaging, 
providing detailed assessment of swallowing mechanics [26].

5. Dynamic studies and X-ray

Dynamic studies provide real-time detailed visualisation of the swallowing pro-
cess. Alongside use of X-ray for techniques such as fluoroscopy and barium swallow 
studies, the images produced are invaluable for the assessment of both anatomical 
structures and functional movements. These help to identify the underlying causes of 
dysphagia and guide appropriate treatment strategies.

The quality of the images produced by fluoroscopy can be further enhanced by 
the use of image intensifiers, which amplify X-ray beams whilst keeping the radiation 
dose as low as possible.

Lateral soft-tissue X-rays of the neck are of limited value in isolation. They may 
demonstrate opaque foreign bodies; however, many foreign bodies are likely to be 
non-opaque and therefore, contrast swallows are more accurate in this situation [27].

A contrast swallow is not only indicated in the investigation of dysphagia but also 
if in cases where symptoms are suggestive of a motility disorder.

5.1 Dynamic studies and X-ray imaging serve a number of general applications

Anatomical assessment: Dynamic studies can identify structural abnormalities such 
as tumours, strictures and diverticula that may cause swallowing problems.

Functional evaluation: These studies assess the coordination and timing of swallowing-
related muscles and structures which are invaluable for outlining functional impairments.

Preoperative planning: Dynamic studies provide detailed anatomical and functional 
information that is crucial for surgical planning, especially in cases involving tumours 
or complex structural abnormalities [28].

5.2  There are a number of different dynamic methods through which the act of 
swallowing can be visually assessed

Videofluoroscopic swallow study (VFSS): VFSS, also known as a modified barium 
swallow study, involves the patient swallowing a barium-coated substance while 
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X-ray images are captured in real-time and in rapid succession, creating a video 
of the swallowing process. This study provides a dynamic view of the swallowing 
process, highlighting both anatomical and functional aspects [29]. VFSS is par-
ticularly useful for assessing the timing and coordination of the oral and pharyn-
geal phases of swallowing, identifying issues such as aspiration, penetration, and 
residue [30].

Fibreoptic endoscopic evaluation of swallowing (FEES): FEES involves the insertion 
of a flexible endoscope through the nose to visualise the pharynx and larynx during 
swallowing. This study provides real-time images of the swallowing process without 
the use of radiation [31]. FEES is useful for assessing the pharyngeal phase of swal-
lowing, identifying structural abnormalities, and evaluating the effectiveness of 
therapeutic interventions [32].

Barium swallow: This involves the patient swallowing a barium solution, which 
coats the oesophagus and provides clear images on X-ray. It helps in identifying struc-
tural abnormalities and assessing the movement of the barium through the oesopha-
gus [33]. Barium swallows are more sensitive in visualising pharyngeal pouches, 
pharyngeal webs and cricopharyngeal hypertrophy. Image acquisition is preferably at 
the rate of 2 frames per second during a bolus swallow.

Double-contrast studies: These involve the use of both barium and air to provide 
detailed images of the mucosal surface of the oesophagus, helping to identify subtle 
abnormalities [34].

Dynamic swallowing studies: These studies capture images during the act of swal-
lowing, providing real-time assessment of the mechanics of swallowing and identi-
fying functional impairments [35]. Water soluble contrast swallows use non-ionic 
relatively inert contrast media to outline structural pathology in swallowing and are 
preferentially indicated when there is a high risk of aspiration or when perforation of 
the oesophagus is suspected.

5.3  Dynamic studies and X-ray have a wide range of clinical applications in the 
evaluation and management of swallowing disorders

Strictures and diverticula: Dynamic imaging can identify strictures, diverticula 
(see Figure 11) and other structural abnormalities that may cause dysphagia, guiding 
appropriate therapeutic interventions [36].

Foreign bodies: X-ray imaging is effective in locating and assessing the impact of 
foreign bodies in the aerodigestive tract (see Figure 12) [37]. X-ray will help identify 
the nature and location of the foreign body. Lateral soft tissue X-ray view of the neck 
is essential in showing whether the foreign body has passed into the oesophagus or 
through the larynx (see Figure 13). In addition to a foreign body shadow, particular 
signs to look out for on X-ray may include prevertebral widening, loss of cervical 
lordosis and surgical emphysema.

Cricopharyngeal dysfunction: Videofluoroscopy can assess the function of the 
cricopharyngeal muscle and identify dysfunctions that may cause swallowing 
difficulties.

Achalasia: Dynamic studies can help in assessing overall swallowing function 
and diagnosing achalasia by visualising the peristaltic waves of the oesophagus with 
characteristic features on barium swallow being that of a rat‘s tail or bird’s beak 
appearance (see Figure 14).
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Figure 12. 
Plain X-ray radiograph in AP and lateral views showing a coin lodged in the oesophagus at the lower cervical/
upper thoracic level.

Figure 13. 
Plain X-ray radiograph in lateral soft tissue view showing a piece of chicken bone impacted in the oesophagus (red 
arrow).

Figure 11. 
Barium swallow study demonstrating a smaller diverticulum (left image arrow) and a larger pharyngeal pouch 
(right image arrow).
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5.4  While dynamic studies and X-rays offer numerous advantages in the 
evaluation of swallowing disorders, it also has certain limitations that need to 
be considered

5.4.1 Advantages

Dynamic assessment: Techniques like videofluoroscopy provide real-time visuali-
sation of the swallowing process, allowing for dynamic assessment of swallowing 
mechanics.

Detailed visualisation: X-ray imaging provides detailed images of the 
oesophagus and surrounding structures, aiding in the identification of structural 
abnormalities.

Non-invasive: X-ray imaging is a non-invasive procedure, making it suitable for 
repeated use and for patients who may not tolerate more invasive procedures.

Figure 14. 
Barium swallow study outlining dilatation and stasis in the oesophagus with tapering at the lower oesophageal 
sphincter and narrowing at the gastro-oesophageal junction consistent with bird beak sign or rat-tail sign seen in 
achalasia.
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5.4.2 Limitations

Radiation exposure: X-ray imaging involves exposure to ionising radiation, which is 
a consideration, especially in paediatric and repeated imaging.

Limited soft tissue contrast: X-ray imaging provides limited soft tissue contrast 
compared to other modalities like MRI, which may limit its effectiveness in certain 
cases.

5.5 Advancements in dynamic studies and X-ray technology

High-resolution manometry: This technology allows for detailed assessment of 
oesophageal pressure patterns during swallowing, improving diagnostic accuracy [38].

Digital radiography: This technology allows for rapid acquisition of high-resolution 
images, improving diagnostic accuracy and reducing radiation exposure.

Figure 15. 
PET-CT scan in axial view demonstrating asymmetrical contrast medium enhancement of the left tonsil with 
associated uptake in ipsilateral lymph nodes.



115

Perspective Chapter: Radiology in Swallowing Problems
DOI: http://dx.doi.org/10.5772/intechopen.1007682

6. Advanced imaging techniques

Advancements in imaging technology have introduced several sophisticated 
techniques that enhance diagnostic accuracy and therapeutic planning in patients 
with swallowing problems.

Positron emission tomography (PET): PET provides functional information about 
metabolic activity which is crucial for imaging of head and neck cancers, aiding in staging 
of tumours, providing scope for treatment planning and monitoring response to therapy.

PET–CT scan uses radioactive glucose in the form of fluorodeoxyglucose (FDG) as 
the tracer. The FDG is injected into the patient and accumulates in areas of high meta-
bolic activity (see Figure 15). This will include normal structures such as the brain 
and heart. The tracer is excreted by the kidneys and therefore the urinary tract will 
also show increased activity. Increased activity is also a feature of tumours, referred 
to as PET positive lesions. FDG values can be useful in differentiating between 
inflammation and tumour with inflammation giving values of 2.32 ± 1.00, tumour 
1.66 ± 0.34, and inflammation with tumour 0.78 ± 0.05 [39].

PET and CT images are acquired during the scan and fused together by software 
to allow a map of functional activity onto structural landmarks. In head and neck 
surgery, the main indications to perform a PET scan are investigating primary cancer 
of unknown origin and suspected recurrent head and neck cancer. FDG PET-CT 
is expensive and involves a high radiation dose being administered to the patient; 
however, the advantage over structural imaging alone outweighs this, particularly in 
advanced metastatic head and neck malignancies [40].

3D imaging: 3D imaging is used in surgical planning and reconstruction, providing 
detailed anatomical visualisation that aids in precise surgical interventions (see Figure 16). 
Not only does it enhance surgical precision and outcomes, but it also allows for patient 
education and preoperative planning. 3D imaging requires highly specialised software 
and operator expertise; it confers a significantly higher cost when compared with other 
standard imaging modalities [41].

Figure 16. 
3D volume rendering of a right carotid body mass with marked enhancement that is splaying the ICA and ECA.
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7. Conclusion

Imaging is an integral part of ENT practice which enhances diagnostic accuracy and 
guides therapeutic decisions in patients with swallowing problems. From plain radiogra-
phy to advanced techniques like PET and 3D imaging, each modality has its own unique 
applications and indications. Effective imaging interpretation and clinical correlation 
requires a collaborative approach between radiologists, ENT surgeons, oncologists and 
other specialists to ensure comprehensive patient care and optimal outcomes.

Advances in imaging technology continue to improve patient outcomes, making it an 
exciting and evolving field in the management of swallowing disorders. Currently, AI 
algorithms are being developed to assist in the interpretation of US, CT and MRI images, 
which ultimately enhances diagnostic precision and reduces burden on radiologists [42].

8. Common clinical presentations: Which investigation to do?

Please see the below Figure 17 which gives a rough guide as to which investigations 
to consider or perform for specific presenting complaints and pathologies relating to 
swallowing problems.

Figure 17. 
Guide on which imaging modality is most suitable based upon clinical presentation.
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Swallowing Disorder in 
Cleft Lip and Palate: An 
Otorhinolaryngologist’s Perspective
Hardip Singh Gendeh, Ronik Kothari and Mawaddah Azman

Abstract

Swallowing disorders is a spectrum of conditions due to anatomical, physiological 
and iatrogenic causes. Craniofacial abnormalities contribute to swallowing disorders, 
respiratory disorders, lack of nutrition, weight loss and failure to thrive. Cleft lip and 
palate, either unilateral or bilateral, involves the lips and/or palate and is the most 
common craniofacial disorder and has the potential to cause significant swallowing 
disorders. The process of swallowing begins with the oral preparatory phase, followed 
by oral propulsion, pharyngeal and oesophageal phases. The oral preparatory phase 
involves the three groups of muscles of mastication. The propulsion phase transports 
food from the oral cavity to the pharynx, while the pharyngeal phase transports food 
to the oesophagus while protecting the airway. Dysphagia, which defines a swal-
lowing disorder, is the inability or difficulty faced in swallowing. There are many 
aetiologies of dysphagia, and common otorhinolaryngological causes were discussed. 
Patients with a cleft lip may have suckling and feeding issues. A cleft palate often 
results in disruption to the first three phases of swallowing, resulting in nasal regur-
gitation and predisposing to aspiration. Therefore, the chapter discusses in detail 
how this swallowing process is dysfunctional or disturbed. In conclusion, a tailored 
approach by a multidisciplinary team with timely feeding intervention, lip and palate 
correction, and post-procedural dental and swallowing assessment is essential.

Keywords: dysphagia, odynophagia, aspiration, palatoplasty, velopharyngeal 
insufficiency

1.  Introduction

“A man must not swallow more beliefs than he can digest.”
- Havelock Ellis

Swallowing disorders cover a spectrum of disease including difficulty in 
swallowing (dysphagia) and painful swallowing (odynophagia). These may be due to 
anatomical, physiological or iatrogenic aetiology [1].
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Patients with swallowing disorders may present to a variety of specialities ranging 
from the general practitioner, family physician, dentist, otorhinolaryngologist, oral 
maxillofacial surgeon, gastroenterologist, upper gastrointestinal surgeon or even 
the neurologist. As the author of the chapter is from an otorhinolaryngologist back-
ground, we will dwell on the otorhinolaryngology perspective of dysphagia.

Craniofacial abnormalities, either congenital or acquired may cause swallow-
ing disorders in addition to respiratory, nutritional and weight gain and ultimately 
thriving failures (Figure 1). In more severe cases, one may lose the ability to protect 
the airway during swallowing. Cleft lip and/or palate is the commonest of craniofacial 
disorders, with an incidence of up to 1 in 700. It is more common among Caucasians 
and Asians and less so among Africans [2, 3]. Cleft lip and/or palate can be isolated 
or in association with a craniofacial abnormality. It can manifest as a unilateral cleft 
or bilateral cleft, involving just the lips or palate or in combination. The extreme end 
involves the face and is termed an orofacial cleft, whereby the defect extends into the 
facial regions of the maxilla and orbit [4].

Holding true to the words of Mr. Ellis, there are many aetiologists of dys-
phagia. Therefore, this chapter aims to describe the head and neck anatomy and 
physiology of swallowing, common otorhinolaryngological causes of dysphagia 
and its management and discuss the role of cleft lip and/or palate in causing swal-
lowing disorders.

Figure 1. 
Cranial abnormalities may cause midface hypoplasia and oropharyngeal crowding which affects swallowing. Note 
the lingual displacement as evident by scalloping at the edges of the tongue due to dental compression.
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2.  Anatomy of swallowing

The process of swallowing begins within the realm of otorhinolaryngology. It 
begins with the oral preparation stage. When food first enters the mouth, it is chewed 
and prepared for swallowing with the muscles of mastication. This group of muscles 
includes the temporalis, masseter, medial pterygoid, and lateral pterygoid muscles.

The temporalis arises from the temporal fossa and travels deep to the zygomatic arch 
to attach to the medial surface of the coronoid process. With innervation by the deep tem-
poral branches of the mandibular nerve, the temporalis allows for elevation and retraction 
of the mandible. The masseter muscle arises from the maxillary process of the zygomatic 
bone and attaches to the lateral surface of the angle of the mandible. Through innervation 
from the masseteric nerve, the masseter functions to elevate the mandible. The medial 
pterygoid has a deep and superficial head, originating from the medial surface of the 
lateral pterygoid plate of the sphenoid bone and the maxillary tuberosity, respectively. 
With innervation from the medial pterygoid branch of the mandibular nerve, the medial 
pterygoid functions to elevate the mandible and facilitate side-to-side movement. Lastly, 
the lateral pterygoid has a superior head and inferior head arising from the infratemporal 
crest of the sphenoid bone and the lateral pterygoid plate of the sphenoid bone, respec-
tively. The lateral pterygoid inserts onto the pterygoid fovea on the neck of the mandible. 
Through innervation from the lateral pterygoid branch of the mandibular nerve, the 
muscle is responsible for protrusion and depression of the mandible [5].

Figure 2. 
The three muscles of mastication. The temporalis is a fan-shaped muscle (purple), and its insertion into the 
medial surface of the coronoid inferiorly is not shown. The superior head (dark green) and inferior head (light 
green) of the lateral pterygoid insert into the fibrous capsule and articular disc of the temporomandibular joint. 
The deep head (orange) and superficial head (yellow) of the medial pterygoid insert into the medial surface of 
the ramus of the mandible. Part of the zygoma and mandibular ramus had been subtracted (saw lines) to better 
visualise the medial and lateral pterygoids. (Image drawn by author.)



Navigating Swallowing Disorders – From Symptoms to Solutions

126

These are the four main muscles that work together in order to allow for the 
complex movements involved in grinding of teeth and chewing of food (Figure 2). 
Coordination between other muscles in the oral cavity allows for mastication to occur 
efficiently. A labial seal is formed after accepting a food bolus, keeping food within 
the oral cavity. Likewise, coordinated movements of the tongue allow food boluses to 
be placed in line with dentition for mastication. In addition to the mechanical diges-
tion that occurs in the mouth, there is a small degree of chemical digestion that begins 
with salivary amylase. The bulk of this enzyme is produced in the pancreas; however, 
the salivary glands begin the digestion of carbohydrates with the release of ptyalin, or 
salivary amylase. The saliva in the oral cavity also helps to soften the food and prepare 
for the next steps of swallowing [6].

Just prior to the next stage in swallowing, the food bolus that has been prepared 
through mechanical and chemical digestion in the oral cavity is sealed posteriorly by 
the soft palate and tongue. This seal, formed with coordinated contractions of the 
tongue and soft palate, prevents leakage of the bolus into the oropharynx. When a 
bolus is ready, the food is propelled through the fauces of the oropharynx in the oral 
propulsive stage. The area of tongue-palate contact gradually expands backward, 
squeezing the food along towards the oropharynx [7].

This propulsion brings the next stage, known as the pharyngeal stage. The phar-
ynx is a tubular structure, and its anatomy is described in Figure 3. There are two 
essential components to this stage. The first, of course, involves the swallowing and 
passage of food through the pharynx. The second involves protection of the larynx 
and trachea of the airway. Through elevation of the soft palate, the nasopharynx is 

Figure 3. 
The pharynx can be classified into the nasopharynx (red circle), oropharynx (green circle) and laryngopharynx 
(blue circle). The nasopharynx is separated from the oropharynx below by the soft palate, while the oropharynx 
is separated from the laryngopharynx by the lower border of the epiglottis (laryngeal attachment).
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closed, preventing aspiration of solids, liquids, or saliva. As the larynx is displaced 
upward and forward, the epiglottis tilts backward, leaving only one direction for a 
bolus to move while providing airway protection [8, 9].

The pharyngeal stage specifically presents problems for individuals with loss of 
control of these muscles. When the larynx cannot be adequately closed, there is a 
high level of risk for aspiration. Dysphagia at this stage is one of the common causes 
of aspiration pneumonia. A few other presentations of aspiration pneumonia are in 
older patients undergoing anaesthesia or with a history of Parkinsonian disease or 
alcohol use disorder [9, 10]. There are a number of different aetiologies for the dys-
phagia that occurs at this stage. Up to 70% of head and neck cancer patients, 50% of 
stroke patients, and 11% of Parkinson’s patients develop aspiration pneumonia [11].

The propulsion of food from the pharynx to the oesophagus leads to the final stage 
of swallowing, the oesophageal stage. The details of this process will be covered in the 
gastroenterology chapter.

Deficiencies at any stage of the swallowing process can lead to dysphagia, or 
difficulty with swallowing. Dysphagia is most apparent with an inability to swallow 
or extensive time required to swallow. It may also be present with frequent choking or 
hesitancy with swallowing food. Coughing while eating may be confused with symp-
toms of GERD, but when it occurs during or immediately after eating or drinking, it 
is more likely to be dysphagia. Drooling and inability to manage secretions is a serious 
sign that can lead to more problems as well. Other non-specific signs include recur-
rent pneumonia, unexplained weight loss, regurgitation, or heartburn. Dysphagia is a 
serious condition that can cause a number of uncomfortable symptoms [12].

3.  Otorhinolaryngology aetiologies of dysphagia

Dysphagia can result from a number of otorhinolaryngology issues (Table 1). Age-
related weakness of the muscles of mastication is the most benign of these conditions. 

Cause Dysphagia symptoms Diagnostics

CNS disorders • Dysphagia with liquids

• Acute onset in stroke

• Insidious onset in neurode-
generative disorders

• Barium swallow showing difficulty in initial 
swallowing phases

• Neuroimaging showing stroke or 
neurodegeneration

Muscular disorders • Dysphagia with liquids

• Associated with progressive 
weakness

• Subacute onset

• Flexible Endoscopic Evaluation of 
Swallowing (FEES) showing weak pharyn-
geal contraction

• Manometry showing ineffective swallow

Head and neck 
malignancies

• Chronic dysphagia with 
odynophagia and hoarseness

• Insidious onset

• Endoscopy showing tumour

• Radioimaging for localising tumour and 
extension

Iatrogenic • Prior surgery or radiotherapy 
for head and neck malignancy

• Clinical diagnosis

Zenker 
diverticulum

• Regurgitation

• Halitosis

• Barium swallow showing contrast filled 
pouch

Table 1. 
ENT related aetiology for dysphagia with common clinical associations and initial diagnostics.
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As with any other muscle, with advanced age, an individual’s temporalis, masseter and 
pterygoids lose their strength. Individuals may have difficulty with chewing and preparing 
a food bolus for swallowing. When all other conditions have been ruled out, these muscles 
can be rehabilitated through regular exercise and physical and occupational therapy [13].

Pathologic processes such as throat infection are common in all age groups. 
Tonsillitis and spreading infection in the area can lead to inflammation and irrita-
tion of the soft palate and other muscles in the oral cavity. These are typically acute 
conditions that resolve quickly with symptomatic treatment of viral in aetiology or a 
short course of antibiotics of bacterial in aetiology. Through treatment of underlying 
infection, dysphagia should also be resolved [14].

Throat, lung and oesophageal cancer can cause dysphagia at every point of 
presentation and treatment. To begin, there can be mass effect and extraluminal 
compression. Oesophagal tumours may be intraluminal and result in a mechani-
cal obstruction, presenting with dysphagia. However, initial stages of oesophageal 
tumours may be small, presenting only a globus sensation or foreign body sensation 
within the throat. This is a non-specific presentation, as globus may also occur in 
a myriad of laryngeal pathologies such as GERD or laryngo-pharyngeal reflux, as 
stated in the section mentioned before [15]. Depending on tumour grading and stag-
ing, various treatment protocols will be implemented. Surgery may initially lead to 
improvement of mass effect from tumour. However, the resulting scar may also cause 
mass effect or weakness of muscle strength or movement. A second surgery may be 
warranted in cases of severe dysphagia due to hypertrophic scarring. Chemotherapy 
and radiation are often used neoadjuvantly with surgery. Depending on radiation 
dosing and location, the muscles and processes involved in swallowing may also be 
affected. These deficiencies are usually temporary and typically resolve within weeks 
or months of completing radiotherapy treatment [16, 17].

Nerve disease may also be responsible for dysphagia. This can be paraneoplastic 
syndromes, such as Lambert-Eaton myasthenic syndrome, or primary causes. 
Primary causes of nerve dysfunction include Parkinsonian diseases, multiple sclero-
sis, amyotrophic lateral sclerosis, myasthenia gravis, or stroke. These all have their 
own respective treatments, which may or may not resolve dysphagia symptoms [18].

In some cases, iatrogenic injury in otorhinolaryngology cases may also lead to dys-
phagia. This is possible during thyroid and parathyroid surgeries due to the anatomic 
proximity of the various branches of the laryngeal nerve. Trauma to the recurrent 
laryngeal nerve results in ipsilateral vocal cord immobility, predisposing to aspiration. 
The external branch of the superior laryngeal nerve runs in proximity to the superior 
thyroid artery; injury to it results in loss of supraglottic sensation. Measures during 
operation, such as continuous nerve stimulation and avoidance of the nerve, are taken 
to prevent complications from necessary surgery.

Vocal cord paralysis can result from this iatrogenic injury or idiopathically. 
Surgery with vocal fold medialisation is an option to correct this paralysis. During this 
procedure, the paralysed vocal cord is pushed to the middle so the contralateral func-
tioning vocal fold can close properly. The medialisation is achieved through injection 
laryngoplasty, medialisation laryngoplasty, or arytenoid adduction.

4.  Bedside investigations of swallowing disorders

There are a number of diagnostic procedures to identify the presence of dysphagia. A 
flexible naso-pharyngo-laryngo-scopy (FNPLS) with a distal tip videography allows the 
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visualisation of the nasal pathways up to the level of the vocal cords. An angled rod scope 
can do the job just well but requires adequate anaesthesia to the oropharynx to prevent 
gagging (Figure 4). These have replaced the traditional indirect laryngoscopy utilising a 
dental mirror to visualise the laryngopharynx (if the mirror is faced inferiorly, Figure 5) 
or nasopharyngeal structures (if the mirror is faced upwards). A good view of the oral 
cavity and oropharynx using a headlight and tongue depressor is essential. Fiberoptic 
endoscopic evaluation of swallowing (FEES) is another option in which a flexible 
endoscope is inserted through the nose while various liquids and solids are swallowed. 
With distal chip endoscopy, detailed images are taken of the swallowing process through 
endoscopic photography. Other options for imaging include swallowing fluoroscopy and 

Figure 4. 
A 70-degree rod Hopkins scope (indirect laryngoscopy) used to investigate a patient presenting with odynophagia 
and dysphagia. The culprit was a fishbone (white) at the lingual tonsils. Appreciate the right tonsils (RT) and tip 
of the epiglottis (*).

Figure 5. 
Indirect laryngoscopy to visualise the laryngopharynx and the larynx in the absence of a scope. Note the mirror is 
tilted downwards.
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Figure 6. 
A patient with a bifid uvula. Note there is a right limb (*) and left limb (#) of the uvula separated at the 
midline. In the presence of a bifid uvula with a normal appearance of the palate, a submucosal cleft should be 
suspected and examined for.

oesophageal manometry. While some of these procedures have possible complications, 
they are the best form of evaluation for swallowing disorders. Some otorhinolaryngolo-
gists have progressed into performing a transnasal esophagoscopy (TNE) under local 
anaesthesia, which often comes with insufflation required for better visualisation of the 
oesophageal mucosa.

5.  Cleft disorders

Cleft disorders are discontinuities of the lips, hard palate, soft palate and alveolar 
bones, respectively, or in combination. This often occurs during the first trimester 
of life, between the 4th and 9th weeks of gestation [19]. At times the surface mucosa 
is well formed while the underlying muscles fail to fuse, resulting in a submucosal 
cleft [20]. A submucosal cleft has triad characteristics: notching of the posterior bony 
palate at midline, failure of fusion of soft palate muscle at midline (a palpable defect) 
and a bifid uvula (visualised defect, Figure 6) [10].

There is a stark difference between the anatomy and physiology of a newborn and 
an adult. In newborns, the oropharyngeal space is yet to be voluntary and remains 
involuntary [21].

• The larynx and hyoid bone sit at a more superior position compared to an adult. 
As a result, the epiglottis too sits in a more superior position, almost being in 
contact with the soft palate. This forms a sealed cuff of soft tissue at the oro-
pharynx, closing the airway from the oral cavity during breathing. Therefore, 
the laryngopharynx is almost non-existent in an infant, with the larynx being in 
direct connection to the nasopharynx superiorly.
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• Not forgetting, newborns lack dentition to help chew and prepare the food bolus 
for the pharyngeal or oropharyngeal phase of swallowing.

• The hard palate is often flatter, further reducing space within the oral cavity.

In infants, a fine mechanism of control between swallowing and respiration is invol-
untarily controlled, with precise coordination preventing choking and hypoxia during 
feeding. In the presence of a cleft palate, fluids and food are diverted into the nasal cavity. 
When the child inhales, these substances may be directed into the laryngopharynx via 
abducted vocal cords into the trachea, resulting in penetration and aspiration.

In cleft lip and palate disorders, several of the following mechanisms are impaired.

5.1 Suckling

The primitive suckling reflex occurs in children when there is stimulation at the 
tongue tip or palate, facilitating anterior and posterior movements of the tongue in 
a horizontal plane. This suckling reflex is true for both liquids and solids and will be 
replaced by a voluntary suckling after 3–6 months [22].

The presence of a cleft lip and/or palate results in insufficient negative and positive 
pressure for effective breastfeeding postpartum, required for suckling and nipple 
compression, respectively [23]. They fail to obtain a good seal with the nipple. Up to 
50% of mothers with infants with a cleft lip and/or palate struggle with breastfeeding, 
and 45% continue with it [24]. Besides, drooling may occur as fluids may easily escape 
the oral cavity.

5.2 Oral preparatory

This phase begins when liquid or solids are being accepted into the oral cavity and 
consists of mastication, salivation and bolus formation.

Infants with a unilateral or bilateral cleft of the lip may struggle with forming an 
adequate seal, resulting in not being able to retain food and overflow of oral contents. 
This may occur when there is an increase in intraoral pressure during chewing. Haque and 
Alam [25] demonstrated that the most common dental abnormalities were missing teeth, 
especially of the lateral incisors and the presence of ectopic or supernumerary teeth [26].

Mastication itself is affected by tongue movements, occlusion force, occlusion contact 
and mandibular movements. Cleft patients may have insufficiency with at least three 
or four of these factors. In patients with abnormal dentition, the tongue position may 
be affected during mastication, resulting in lateral overspill of food from the tongue. 
Thus, this may contribute to premature progression to the oral propulsive phase without 
adequate chewing to form smaller boluses [25]. Furthermore, larger boluses may delay 
the oral preparatory phase, requiring more energy for chewing. Absence of detention 
may also reduce oral proprioception, making it difficult to ‘feel’ or estimate bolus sizes. 
Moreover, a palatal defect may reduce the crushing ability of the tongue for solids. The 
presence of a cleft reduces the tongue’s efficiency to push boluses laterally for chewing. 
Therefore, this affects mastication, or chewing, required for bolus formation. This phase 
prepares the food to be complete for the pharyngeal phase.

Then, the tongue shall retrieve the chewed food to complete the oral preparatory 
phase. The tongue tip and its anterior are elevated to be in contact with the alveolar 
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ridge, further depressing the tongue base and allowing contents to slide posteriorly. 
The elevation of the tongue presses the contents towards the hard palate, forming a 
glossopalatal sphincter [7]. The connection between the oral cavity and nasal cavity 
results in nasal regurgitation, thus reducing the volume available for the oral propul-
sive phase. Insufficient or absent contact between the tongue and hard palate reduces 
the efficacy of bolus mixing with saliva required for digestion and propulsion [27]. 
More energy will be required by the child to suckle and feed, resulting in use of acces-
sory respiratory muscles and eventually failure to thrive in severe cases.

5.3 Oral propulsive

The propulsive phase pushes the already formed bolus from the oral cavity into 
the pharyngeal cavity. As in the oral preparatory phase, more of the anterior tongue 
comes into contact with the hard palate (up to two thirds), therefore pushing the 
bolus posteriorly. It ends with the jaw being in the inferior position, with its phase 
ending by retracting the tongue inferiorly and away from the palate [8, 9].

Cleft palate leads to an inadequate volume of bolus for propulsion posteriorly as 
some would have been lost via nasal regurgitation, an increase in swallowing time 
affecting the coordination of voluntary and involuntary processes of swallowing and 
premature propulsion as some content, especially liquid, may disperse faster posteri-
orly into the pharynx, increasing the risk of aspiration [9, 26].

5.4 Pharyngeal

In the pharyngeal phase, a succession of events takes place. Firstly, the tongue 
moves posteriorly into the pharynx, and the soft palate elevates to propel food 
posteriorly. The hyoid bone and the larynx elevate with the epiglottis closure 
and adduction of the vocal cords. Finally, relaxation of the cricopharyngeus, or 
the upper oesophageal sphincter, allows food to enter the oesophagus [9]. The 
cricopharyngeus, a circular muscle, when contracts forms the upper oesophageal 
sphincter.

The soft palate (velum) and its surrounding muscles form the velopharyngeal 
sphincter. Inadequate closure of the sphincter is termed velopharyngeal insuffi-
ciency (VPI) [10]. Ishikki and Beur have discovered that the lateral pharyngeal wall 
closure plays a significant role in VPI during swallowing [10, 28]. Therefore, in VPI, 
inadequate closure of the velum and the pharyngeal muscles will fail to isolate the 
nasopharynx from the oropharynx in activities of swallowing, speech, blowing and 
breathing [28]. In patients with cleft palate (more so if there is a soft palate cleft), 
a VPI is bound to occur, resulting in significant nasal regurgitation. Given that the 
opening of the Eustachian tubes lies at the anterior border of the nasopharynx, there 
may also be failure of closure of the cartilaginous Eustachian tube during swallow-
ing, resulting in regurgitation of fluids superior laterally into the middle ear via the 
Eustachian tubes. This renders the Eustachian tubes dysfunctional, predisposing to 
middle ear effusions and otitis media with effusions [29].

5.5 Oesophageal

The oesophageal phase of swallowing is not affected in a cleft lip and/or plate 
disorder, as it is an involuntary process dependent on the peristaltic mechanisms of 
the oesophagus.
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5.6 Complications

The above alterations to swallowing cause a shortened oropharyngeal phase 
with an increased pharyngeal phase. Therefore, there may be a delayed stimulation 
of involuntary pharyngeal reflex resulting in residual build-up within the laryngo-
pharynx. In infants, a disruption in the coordination of the suckling, swallowing 
and breathing cycle increases the risk of penetration and aspiration into the trachea. 
Vomiting and regurgitation occur independently or in the same instance.

Swallowing disorders do not only consist of issues pertaining to the stages of swallow-
ing but also include aversion to food. Cleft palate and/or lip patients may develop swal-
lowing aversion due to regurgitation from the nose. This may also occur after corrective 
surgery that may develop into slow eating later in childhood. Parental anxiety occurs early 
due to poor latching, resulting in unhelpful and negative interactions during mealtime 
that may manifest as behavioural issues in older ages [30]. Up to 86% of mothers did not 
attempt breastfeeding in children with cleft lip and/or palate [31].

There are many other sequels of a cleft lip and palate, such as speaking disorders 
and smell disorders, that will not be discussed within this book.

6.  Oral cleft swallowing management

The management of a swallowing disorder in a cleft patient is not a one-man show 
but requires a multidisciplinary team. Identifying and diagnosing an oral cleft during 
an infant check just after postpartum is crucial. If delivery occurs at home, the infant 
check should be done by the midwife or community nurse. Different nations have 
different protocols pertaining to newborn assessments.

6.1 Feeding

Early assessment of feeding is required, preferably by the speech and swallow-
ing therapist. In cases of an isolated cleft lip, quite often suckling is not affected, as 
the infant shall still be able to form a good seal around the nipple and breast with 
adequate compression. This may also hold true for unilateral lip clefts extending 
posteriorly to the maxillary alveolar. In cases of palatal clefts in isolation or in combi-
nation with the lip, feeding aids will be required.

A feeding bottle with an orthodontic teat is preferred. One with an opening at 
the bottom of the teat instead of the end is preferred, allowing milk to flow onto the 
tongue instead of the palatal surface. The bottle teat should be made of a soft material 
(often silicon), allowing some moulding and avoiding trauma to the palatal perfora-
tion and negative pressure during suckling. There are various products with a plethora 
of teat material, shape and sizes available.

Positioning during feeds is valuable supplementary assistance. Positioning the 
infant upright (at least 60 degrees) helps with milk flow from gravity and reduces 
nasal and Eustachian tube regurgitation. Advocates of a chin stabiliser recommend 
placing the forefinger in the midline of the chin between the lips and lower mandible 
and the middle finger beneath the chin for jaw control and better swallowing [31].

Pacing of feeds with pauses helps in allowing the return of normal respiratory 
rhythm and preventing aspiration [31].

Having a more viscous feed has been shown to increase pharyngeal time, allowing 
more time for airway protection to occur. Besides, the authors are of the opinion that 



Navigating Swallowing Disorders – From Symptoms to Solutions

134

a more viscous feed should reduce nasal regurgitation. However, this still remains 
anecdotal in value [31].

7.  Surgery to the lip and palate

Raghavan et al. [32] described three essential procedures for an average cleft lip 
and palate repair: lip repair (cheiloplasty), palatoplasty and alveolar bone grafting. 
Other procedures may ensue depending on complexity and outcomes. They are 
rhinoplasty, maxillary expansion surgery, revision of lip repair, revision palatoplasty 
and VPI corrections.

Wilhelmsen et al. in 1966 introduced the “rule of tens”, which was taken as a staple 
practice globally. A lip repair can be done at 10 weeks of life with haemoglobin levels 
of 10 gm% or more, weighing 10 pounds (4.5 kg), and a total leucocyte count of 
10,000 cells/cc [33, 34]. With the advancement of medical care and technology, many 
have done away with the rule of tens with the exception of body weight [33, 34]. In 
Malaysia, lip repair is often performed between 3 and 6 months and palate repair between 
9 and 18 months [35]. However, many have advocated an early lip repair (as early as the 
first week of life) and palate repair with good outcomes. Palatoplasty in itself may cause 
intermittent swallowing disturbance post-procedure due to pain. Enhanced Recovery 
After Surgery (ERAS) protocol for better optimisation of pain control reduces morphine 
prescription with reduced hospital revisits for pain management [36].

A study performed at a tertiary hospital in Malaysia revealed that conductive 
hearing loss improved among cleft lip and palate patients if corrective surgery was 
performed before the age of one. Twenty-five percent (37 of 148 ears) had mild 
conductive hearing loss post cleft correction [29].

Long-term follow-up of post-procedure is recommended for continuity of care 
and to intervene when outcomes deviate away from intended results [32].

7.1 Prosthesis

Obturators are measured to make devices (often from acrylic raisins) that are placed 
in the hard palate to create a separation between the nasal and oral cavity [31]. They often 
help with preventing regurgitation of oral foods (Figure 7). However, its use in infants 
is scarce, as it requires re-adjustments and re-making in accordance with growth, which 
may be an expensive ordeal. Most infants would have had a lip and/or palatal repair by 
then. However, it is popular among adults with a persistent palatal defect either from a 
failed surgery, incomplete surgical correction, or did not seek/refuse surgical correction. 
Some complain of small amounts of fluid regurgitation into the nasal cavity despite using 
obturators. In adults or older children, the obturator can be attached to the available denti-
tion for better support. The authors prefer obturators in palatal defects post surgery for 
tumour clearance if a reconstruction with a flap is not possible or viable.

7.2 Others

Orthodontic treatment is essential to ensure proper alignment of dentition. A paediat-
ric dentist or maxillofacial surgeon performs maxillary or mandibular correction surgery 
if needed. Speech and swallowing therapy is advocated even after corrective surgery.

A multidisciplinary team delivery of healthcare is ideally performed within a 
single centre. Table 2 summarises the role of various disciplines within the care 
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Figure 7. 
An intraoral image of an adult patient with a cleft lip and palate. Lip repair was successful, but the patient 
refused palatal cleft repair. The posterior nasal cavity can be appreciated. The posterior segment of the inferior 
turbinates (arrow) is seen with a void of a nasal septum. The patient is wearing a denture (*) to compensate for 
her missing incisors in the upper jaw. She was not able to tolerate a palatal obturator.

Discipline Role Intervention

Otorhinolaryngologist Assess severity of cleft lip and/or palate
otology assessment
rhinology assessment
OSA assessment

Early (neonate)
Follow-up

Neonatologist/paediatrician Assess severity of cleft lip and/or palate
assess for the presence of any syndrome
assess for other developmental disorders

Early (neonate)
Early (neonate)
1 year onwards

Speech & language therapist Assess feeding and swallowing
assess and stimulate speech

Early (neonate)
1 year and after

Paediatric nurses/community nurses/
occupational therapists

Identification of clefts within the community
assess feeding
counselling regarding feeding techniques
counselling on feeding aids
coordinates appointments
counselling parents to manage anxiety/uncertainties

Early (neonate)

Paediatric dental specialist General health of teeth
palatal extensions for early malocclusions

After 6 months

Oral maxillofacial surgeons Lip and palate repair
orthognathic corrective surgery

1 month onwards

Plastic surgeon Repair of lip 
repair of nasal aesthetics (rhinoplasty)

1 month onwards
teenagehood

Parents Promote feeding
stimulate speech (including articulation)

Early (neonate)

Audiologist Perform early hearing assessment in the form of 
brainstem evoked response to determine type and 
severity of hearing loss

Early (neonate)
follow-up

Orthodontists Correction of malalignment and dental prosthetics 6 years onwards

Table 2. 
The various disciplines involved in a cleft patient and their respective roles with intervention within the cleft care 
pathway.
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team for cleft patients. However, it is not exhaustive, and many roles can be played 
by other specialities; not all healthcare institutions will have the availability of all 
disciplines. At the author’s centre, a cleft clinic allows for all, if not most, disciplines 
to meet together and discuss potential issues related to the cleft patient; have a shared 
goal and expectations via a treatment plan; and reduce the complexity of multiple 
appointments with different disciplines.

In a patient with a palatal cleft, the tensor veli palatini does not attach to the posterior 
segment of the hard palate [37]. Instead, it is attached to the free border of the cleft, 
resulting in significant pneumatic consequences to the Eustachian tube. Often, there is 
poor control of Eustachian tube dilation during swallowing and yawning. As a result, 
the cartilaginous part of the Eustachian tube fails to open, preventing secretions from 
the respiratory epithelium within the middle ear from draining. A middle ear effusion of 
glue ear develops, contributing to hearing loss (Figure 8). Palatal repair may not improve 
Eustachian tube opening; hence, a follow-up with the ENT or audiologist is pertinent 
to detect a middle ear effusion, conductive hearing loss and plan for an appropriate 
intervention. A myringotomy and grommet can be performed for middle ear ventilation. 
Furthermore, constant reflux of food may cause chronic irritation to the Eustachian tube 
opening, resulting in hypertrophy of its orifice and obstruction. Gases can be absorbed by 
the middle ear mucosa, resulting in a negative pressure, further retracting the tympanic 
membrane more medially [37]. This is known as a retracted tympanic membrane.

8.  Conclusion

A cleft lip and palate is a common craniofacial abnormality that disrupts three out 
of the four swallowing mechanisms (oral preparatory, oral propulsion and pharyn-
geal phase), resulting in nasal regurgitation and an altered suck-swallow-breathe 

Figure 8. 
An adult cleft patient with a retracted tympanic membrane. Although there has not been any fluid behind the 
tympanic membrane post correction of lip and palate, the patient still suffers from Eustachian tube dysfunction. This is 
evident by the prominent annulus (lower arrow) and the retracted attic (top arrow). The lateral process of the malleus 
is prominent too; appreciate the tympanic membrane almost being plastered to the promontory posterior to it.
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mechanism, which may result in aspiration and failure to thrive. A tailored approach 
by a multidisciplinary team with timely feeding intervention, lip and palate correc-
tion and post-procedural dental and swallowing assessment is required to optimise 
swallowing and reduce its associated dysfunctions.
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Chapter 7

Swallowing Disorders and 
Eustachian Tube Dysfunction: 
A Multidisciplinary Perspective
Hee-Young Kim

Abstract

This chapter examines the complex link between swallowing disorders and 
Eustachian tube dysfunction, highlighting their impact on health and quality of life. 
It explores the connections between swallowing disorders, Eustachian tube dysfunc-
tion, and gastrointestinal disorders such as gastroesophageal reflux disease, laryngo-
pharyngeal reflux disease, and nasopharyngeal reflux. Evidence from both past and 
present studies suggests that gastrointestinal disorders and Eustachian tube dysfunc-
tion affect each other bidirectionally. The chapter emphasizes the role of modern 
diagnostic tools in improving patient monitoring and demonstrates how a multidisci-
plinary approach encompassing various medical fields enhances patient outcomes.

Keywords: swallowing disorders (SD), Eustachian tube dysfunction (ETD), 
gastroesophageal reflux disease (GERD), laryngopharyngeal reflux disease (LPRD), 
nasopharyngeal reflux (NPR)

1.  Introduction

The objectives of this chapter are to provide comprehensive assessments and 
integrated treatment options for patients with swallowing disorders (SD) and 
Eustachian tube dysfunction (ETD). Achieving these objectives requires collaboration 
among a diverse team of specialists, including otolaryngologists, gastroenterologists, 
neurologists, speech-language pathologists, audiologists, neuro-vestibular specialists, 
pulmonologists, cardiologists, ophthalmologists, dietitians/nutritionists, physical 
therapists, occupational therapists, and psychologists. By working together, these 
professionals can ensure a holistic and multidisciplinary approach (MDA), ultimately 
improving patient outcomes and quality of life. This MDA addresses all aspects of 
ETD and SD, resulting in improved patient outcomes and quality of life [1, 2].

The association between ETD and SD has significant impacts on health and 
quality of life. This chapter is about how they affect each other, the importance of an 
MDA, and how diagnostic and therapeutic methods have improved. It also discusses 
over the anatomy, physiology, and various diagnosis and treatment options for SD 
and ETD [1–6].
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 The Eustachian tube (ET) links the middle ear (ME) to the nasopharynx and 
controls middle ear pressure (MEP) and drainage. SD or dysphagia can make it hard 
for auditory function. Proper ET function is essential for ear health and hearing, and 
normal MEP is 0 daPa in both ears [ 3 ,  7 ]. Swallowing activates the throat and soft pal-
ate muscles, which influences ET opening and closure. SD can affect MEP, resulting in 
problems such as barotrauma, otitis media (OM), and chronic ETD. ETD can worsen 
gastrointestinal (GI) disorders like gastroesophageal reflux disease (GERD), laryngo-
pharyngeal reflux disease (LPRD), and nasopharyngeal reflux (NPR) by disrupting 
pressure equilibrium, inducing inflammation in the tissues surrounding the ET, and 
weakening swallowing muscles. Understanding these relationships is crucial for mak-
ing appropriate diagnosis and treatment [ 1 ,  7 – 10 ].  

  2.  Overview of swallowing disorders (SD) 

  2.1  Anatomy and physiology of swallowing 

 Swallowing, or deglutition, has two stages: oropharyngeal and esophageal, with 
muscles regulating ET function [ 1 ]. Problems in these stages can affect ET function, 
leading to ear problems. The Tensor Veli Palatini muscle (mTVP) and Levator Veli 
Palatini muscle (mLVP) are essential for the key roles in ET function by opening the 
ET during swallowing, yawning, sneezing, and chewing (  Figure 1  ) [ 11 ]. This bal-
ance is crucial for MEP balance and proper drainage [ 1 – 6 ]. Swallowing involves both 
voluntary and involuntary brain activities. The cerebral cortex initiates voluntary 
actions, while the brainstem’s swallowing center coordinates involuntary actions. The 
cranial nerves, specifically the trigeminal (V), facial (VII), glossopharyngeal (IX), 

  Figure 1.
  The tensor veli palatini muscle begins at the cranial base and the lateral side of the auditory tube (Eustachian 
tube). This figure illustrates the origin of the tensor veli palatini muscle at the cartilaginous and membranous 
sections of the lateral auditory tube. Before it enters the soft palate, the muscle’s tendon wraps around the 
pterygoid hamulus. Insertion ratio: The insertion ratio is determined by dividing the length of the Eustachian 
tube cartilage engaged by the tensor veli palatini muscle at the auditory tube (line B) by the total length of the 
Eustachian tube (line A); this measurement spans from the nasopharyngeal end to the isthmus portion [ 11 ] 
(Figure adapted from the cited study).          
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vagus (X), and hypoglossal (XII), play a vital role in delivering signals that regulate 
the muscles responsible for swallowing [1–5].

2.2  Classification of swallowing disorders (SD)

Dysphagia or SD can occur in the oropharyngeal or esophageal stages, or both, 
because of various factors impacting ear, nose, and throat functions [1]:

2.2.1 Oropharyngeal dysphagia

 Characterized by difficulty initiating swallowing, which can often be triggered by 
neurological problems (such as stroke or Parkinson’s disease), muscular abnormali-
ties, structural concerns, or head and neck tumors. Symptoms include coughing, 
choking, regurgitation, and the sensation of food stuck in the throat [1].

2.2.2 Esophageal dysphagia

Defined by the sensation of food sticking in the chest or throat during swallowing. 
It can be caused by structural anomalies, muscle dysfunction, or disorders such as 
GERD, LPRD, NPR, and esophageal cancer. Symptoms include regurgitation, chest 
pain, and difficulty swallowing [1].

2.3  Pathophysiological mechanisms: reciprocal relationship

2.3.1  Impact of SD on ET function

SD can have a considerable impact on ET function due to anatomical and physi-
ological connections to the ME. Impaired swallowing mechanics can produce active 
muscular ETD (ETD-M), in which the mTVP and mLVP do not operate efficiently, 
altering nasopharyngeal pressure dynamics and leading to ETD and negative MEP. 
This negative MEP draws pathogens into the ET and ME, causing inflammatory ETD 
(ETD-I) and diseases such as OM which may include persistent tympanic membrane 
(TM) retraction and conductive hearing loss. Proper MEP maintenance is required to 
avoid ETD-I and OM [6].

2.3.2  Impact of ETD on swallowing function

The mechanism for SD due to ETD can occur through two pathways:
Indirect pathway. ETD can lead to GI disorders [7–10]. GERD, LPRD, and NPR can 

result in upper esophageal sphincter, laryngeal spasm, and inflammation as well as 
ETD-I, indirectly causing and exacerbating SD [1].

Direct pathway. ETD-M involves muscle disorders around the ET that directly 
affect swallowing mechanics. Dysfunctional muscles that control the ET, such as 
the mTVP and mLVP, can disrupt the normal coordination required for swallowing, 
leading directly to SD [6].

2.4  Clinical identification and individual variability

Patients with SD often experience dysphagia or difficulty swallowing, odynophagia 
or painful swallowing, throat discomfort, sore throat, and a globus sensation or a 



Navigating Swallowing Disorders – From Symptoms to Solutions

144

subjective sensation of a lump or having something stuck in the throat. The variability 
in symptom perception and expression complicates diagnosis and understanding. 
Individual differences, linguistic backgrounds, and physical sensations during swallow-
ing necessitate a comprehensive evaluation for accurate diagnosis and treatment [1, 7].

3.  Overview of Eustachian tube dysfunction (ETD)

3.1  ETD: causes, symptoms, and hearing impact

ETD, which can be caused by allergies, colds, sinus infections, anatomical abnor-
malities, and reflux disorders such as GERD, LPRD, and NPR, has an impact on the 
ET’s ability to balance MEP and discharge ME secretions [2–6]. Symptoms include ear 
fullness, muffled hearing, popping sounds, itching, discomfort, pain, vertigo, and 
tinnitus among others. Persistent ETD can cause negative MEP, fluid buildup, and 
hearing loss, affecting daily activities and quality of life. Uneven MEP causes vertigo 
and damages the vestibular system [2–10, 12–15]. According to preliminary findings, 
ETD is a spectrum of disorders with unique pathophysiology [12]. Dr. Hee-Young Kim 
created novel Patient-Reported Outcome Measures (PROMs) for ETD and proposed 
using MEP as a surrogate biomarker to increase diagnostic accuracy [7, 13].

Figure 2. 
The appearance of the left Eustachian tube (ET) nasopharyngeal orifice in four different patients, each 
representing a different endotype: normal ET function, inflammatory ET dysfunction (ETD-I), restrictive ETD 
(ETD-R), and muscular ETD (ETD-M). These endotypes are shown at various stages of swallowing: soft palate 
position at rest or onset of swallowing (T1), during the elevation of the soft palate (T1-2), at the peak of elevation 
(T2), and at the point of maximum lumen ET opening (T3) [6] (Figure adapted from the cited study).
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3.2  Endotypes of Eustachian tube dysfunction (ETD)

Understanding the various endotypes of ETD is crucial for accurate diagnosis and 
treatment (Figure 2) [6]:

Normal Eustachian tube function (ETF-N). Healthy ME, no significant OM history, 
clear ME, a neutral TM, and a Type A tympanogram [6]. A tympanogram detects 
changes in TM movement in response to air pressure. A Type A tympanogram, with 
a sharp peak within normal limits (WNL) around 0 daPa, indicates normal MEP and 
TM mobility. Other types include Type Ad (high TM compliance), Type As (reduced 
TM compliance), and Type C (negative MEP), aiding in diagnosing various ME 
conditions and ETD [3].

Patulous ETD (ETD-P): Constantly open ET, leading to autophony (hearing 
one’s own voice and breathing loudly), low or near-zero opening pressure, steady 
 resistance [6].

Semi-Patulous ETD (ETD-SP). Intermittent ET patency, symptoms like ETD-P, 
occurring occasionally [6].

Stricture ETD (ETD-S). Structural abnormalities causing difficulty opening ET, lead-
ing to chronic/recurrent OM, high opening pressure, and low pressure equilibration [6].

Active muscular ETD (ETD-M). Poor muscle function to open ET, normal passive 
properties but poor pressure equilibration [6].

Restrictive ETD (ETD-R). Lymphoid/adenoid tissue impingement on ET orifice, 
restricting function [6].

Inflammatory ETD (ETD-I). Chronic inflammation from nasal allergies, chronic rhi-
nosinusitis, or GERD, like ETD-S, identified by endoscopic inflammation evidence [6].

Adhesive ETD (ETD-A). Difficulty separating ET lumen surfaces due to lack of 
surfactants/molecular bonds between mucous layers, high opening pressure, and low 
steady resistance [6].

SD are linked to various ETD endotypes, affecting ET function and patency 
through muscular and structural impediments. SD often link to ETD endotypes 
involving muscular function and structural impediment [6].

3.3  Diagnostic and therapeutic techniques

A Type A tympanogram typically indicates normal MEP and ET function, but 
may not necessarily rule out ETD, especially in patients experiencing vertigo [7, 
15, 16]. Normal MEP is defined as 0 daPa in both ears [3, 7, 13, 16]. Comprehensive 
assessment, including Patient-Reported Outcome Measures and additional diagnostic 
testing, is crucial. Otolaryngologists may miss diagnoses like alternobaric vertigo 
(AV) and ground-level alternobaric vertigo (GLAV) [6], if relying solely on the term 
WNL as normal tympanometry readings can still present symptoms, indicating that 
WNL is not always sufficient [16].

Furthermore, understanding the impact of factors like asymmetric MEP at the 
same altitude can be critical in diagnosing conditions such as AV and GLAV. In AV, on 
ascent or descent, the normal tube will not spontaneously, passively open—without 
the need to swallow and actively dilate the tube—to equalize the relative positive or 
negative pressure that develops in the ME as the ambient pressure becomes nega-
tive or positive. In GLAV, the patients cannot equalize the MEP, even if they attempt 
to swallow and actively dilate the tube at ground level. Diagnosing such disorders 
requires careful patient history, symptom correlation, and potentially extra testing 
beyond standard tympanometry [3, 7–10, 12–15].
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The Toynbee phenomenon, reported by Charles Bluestone, describes how nasal 
or postnasal obstruction impacts the ET during swallowing, exacerbating ETD 
symptoms such as vertigo. “Sniffing” can increase ETD symptoms by causing nega-
tive nasopharyngeal pressure, which impairs ET function [3, 13, 14]. The Toynbee 
Maneuver involves swallowing while holding both nostrils closed to open the ET and 
equalize MEP, while the Toynbee Test analyzes MEP changes and assesses ET func-
tion [3]. Toynbee maneuvers and tests provide critical information, but they should 
be performed cautiously, as incorrect performance might exacerbate symptoms no 
less than the Valsalva maneuver, particularly in severe ETD cases [10]. Individual 
responses can vary, reflecting the intricacies of ETD and related conditions such as 
GERD, LPRD, and NPR [17–20].

In addition to non-invasive procedures such as the Toynbee Test, ETC is often 
employed for both diagnostic and therapeutic techniques [3, 7, 9, 10, 15, 21].

3.4  Eustachian tube catheterization (ETC) and traditional treatment

ETC is a traditional treatment involving the insertion of a catheter into the ET to 
diagnose and treat obstructions or dysfunctions [12]. ETC measures ET patency and 
functionality, which is critical for recognizing and managing ETD. It aids in the diag-
nosis of mechanical obstructions and provides therapeutic benefits such as regulating 
MEP, restoring ambient MEP, reducing ME inflammation, cleaning effusions, and 
enhancing hearing. Proper ETC technique is essential for accurate diagnosis, effective 
treatment, and avoiding complications [3, 7–10, 12, 13, 15, 21–24].

Research on ET function in individuals with ventilation tubes shows mixed results. 
These therapies can have an impact on ET mechanics and SD, enabling for more 
accurate diagnosis and treatment planning with improved diagnostic methods such 
as videoendoscopy and sonotubometry [6]. While some research indicates possible 
benefits, others contend that ventilation tubes may not significantly improve ET 
function [14]. In my experience, I concur with the viewpoint of the limited effective-
ness of ventilation tubes; the benefits of ventilation tubes may be short-lived as they 
often self-dislodge after several months.

4.  Reflux-related conditions

4.1  Definitions and symptoms of GERD, LPRD, and NPR

GERD, LPRD, and NPR involve reflux affecting the esophagus, hypopharynx, and 
nasopharynx, respectively:

Gastroesophageal reflux disease (GERD). A digestive disorder in which stomach 
contents often backflow into the esophagus, resulting in heartburn, regurgitation, and 
esophageal irritation, usually linked with lower esophageal sphincter dysfunction [17, 18].

Laryngopharyngeal reflux disease (LPRD). Gastric contents backflow into the 
hypopharynx and larynx; unlike GERD, it often lacks classic heartburn and is charac-
terized by throat and voice symptoms such as chronic cough, hoarseness, and throat 
clearing, indicating upper esophageal sphincter [17, 19].

NPR (nasopharyngeal reflux). Involves the retrograde flow of gastric contents into 
the nasopharynx, affecting the upper airway and leading to various upper respiratory 
and otolaryngologic symptoms [20].
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4.2  Mechanisms by which GERD and LPRD influence ET function

Reflux can irritate and inflame the ET, disrupting its function and leading to 
conditions like reflux otitis media (ROM). The mechanisms include:

Acidic irritation. Acid reflux into the nasopharynx can inflame tissues around the 
ET, causing swelling and dysfunction [17–20].

Neural reflexes. GERD and LPRD can induce reflexive throat clearing and cough-
ing, disrupting normal ET function [17–20].

Inflammatory response. Gastric contents in the upper aerodigestive tract increase 
inflammatory mediators, exacerbating ET inflammation and resulting in dysfunc-
tions such as barotrauma or otitis media with effusion [17–20].

4.3  Reflux otitis media (ROM)

ROM is a ME disease in which nasopharyngeal secretions, including nasal mucoid, 
refluxed gastric contents, environmental allergens, respiratory pathogens, and other 
irritants, flow backward into the ME through the ET. Forceful nasal douching may 
contribute to ROM as well. This leads to inflammation, effusion, and infection in the 
ME, impairing its function. The ET typically balances air pressure across the eardrum 
and drains ME secretions, but in ROM, it allows reverse flow, introducing acidic gastric 
contents and causing irritation [3]. Additionally, the presence of these various secretions 
and irritants further exacerbates the inflammatory response and effusion within the ME.

Symptoms of ROM include ear pain, pressure, hearing loss, throat discomfort, or 
a feeling of fullness in the ear, especially after lying down following eating. Treatment 
involves addressing the underlying reflux with proton pump inhibitors or antacids, 
improving ET function, and reducing ME inflammation with ETC, steroids, or myrin-
gotomy with tympanostomy tubes in severe cases. Understanding NPR and its impact on 
ROM enables tailored diagnosis and treatment, leading to better patient outcomes [7].

5.  Historical perspectives: James Yearsley and Peter Allen

5.1  Historical perspectives and James Yearsley

James Yearsley (1805–1869) was a pioneering British otolaryngologist and a 
significant figure in nineteenth-century medicine. He is renowned for his exten-
sive research on the correlation between the condition of the throat and ears. His 
contributions established the fundamental basis for the contemporary compre-
hension and treatment of otological disorders. In 1847, Yearsley authored a book 
titled “Deafness Practically Illustrated,” which thoroughly explores the symptoms, 
origins, and treatments of ear disorders. His insights into the interconnectedness of 
ENT functions are integral to contemporary MDA in diagnosis and treatment for 
ENT conditions [22].

5.1.1  Contributions for SD

Yearsley was also a pioneer in identifying the crucial role that swallowing 
mechanics play in ear, nose, and throat health. He observed the point, “In those cases 
where the enlarged glands have an extended base reaching from the vicinity of the 
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Eustachian tubes to the bottom of the pharynx, and such cases I have frequently seen, 
we may look for defective speech, hearing, swallowing, and breathing altogether asso-
ciated, more particularly if the uvula enters into the diseased condition of the parts.” 
This discovery highlighted the multifunctional importance of pharyngeal health, 
showing how oversized adenoids can simultaneously impact speech, hearing, swal-
lowing, and breathing [22]. Recent studies demonstrated that adenoid tissue could 
obstruct the ET orifice, both statically and dynamically, impairing its function. This 
obstruction can lead to restrictive ETD (ETD-R) and active muscular ETD (ETD-M), 
emphasizing the need to evaluate peri-tubal tissues at rest and during swallowing. 
Comprehensive care often requires collaboration among otolaryngologists, speech 
therapists, and gastroenterologists to effectively treat disorders like SD [6].

5.1.2  Modern interpretation of “stomach deafness”

The historical concept of “stomach deafness,” originally assumed to describe audi-
tory symptoms caused by GI abnormalities, can now be understood through the lens 
of modern medicine as a type of ETD connected with NPR. In this disorder, gastric 
contents reflux into the nasopharynx impairing the ET. This condition resembles what 
was formerly known as “stomach deafness.” This reflux can cause inflammation and 
dysfunction of the ET, affecting hearing by disrupting pressure regulation and fluid 
drainage in the ME. Although the term “stomach deafness” is not used in modern 
terminology, his observations on the impact of throat and nasopharyngeal disorders 
on ear health set the groundwork for contemporary interpretations of ETD. Yearsley 
noted as follows: “DEAFNESS FROM of DERANGEMENT of THE STOMACH, 
(STOMACH DEAFNESS,) must plead guilty to the charge of having had their atten-
tion so concentrated on the ear alone in the study of its diseases, as to have left out of 
view the important relations these bear to the whole system, and the benefit derivable 
from a treatment embracing all the vital functions, which are so intimately blended 
and dependent, that none can afford to be put out of consideration even in the man-
agement of the most strictly local disease. Even in the writings of and Kramer, the 
best writers on the subject, not a page is devoted to the intimate connexion existing 
between the stomach and the ear.” This early concept foreshadowed a modern under-
standing of how systemic disorders can have far-reaching consequences on several 
body systems, including auditory circuits [21].

5.1.3  Low-frequency hearing loss in ETD in Yearsley’s observations

Yearsley observed that patients with ETD could maintain conversations in high 
tones better than in low tones: “It will be found, that while deafness from tension 
of the membrane tympani continues, a conversation in a sharp tone is much more 
audible, than when the sounds are of a graver character. Hence it arises, that in real 
deafness of this kind, the patient can maintain a conversation with those who talk in 
a high, better than with others who speak in a low tone of voice.” This observation 
demonstrated the effect of ETD on hearing, as tension on the TM affected low-fre-
quency sounds [22]. Modern research confirms that ETD can result in low-frequency 
hearing loss due to fluid buildup and MEP changes. Studies using cadaveric human 
samples showed that hypercontraction of the tensor tympani muscle should cause 
low-frequency hearing loss and a decrease in ME compliance. A proposal suggested 
that the distorted shape of the TM and ossicular chain impacts the effect of MEP on 
sound transmission for low frequencies [5].
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5.1.4  On the interconnection of body systems

Yearsley’s observations were essential in identifying the multiple links within the 
human body, particularly between the GI system and auditory function. He noted, 
“It is surprising how large a proportion of the deaf refer to the stomach as the source 
of the aural malady; but, on a close examination of the early symptoms, they almost 
invariably remember a troublesome condition of the throat as constituting an inter-
mediate train of symptoms between the stomach and aural disorders.” This statement 
emphasizes Yearsley’s recognition of the intricate connections between unrelated 
symptoms and systems are intricately linked, emphasizing the importance of a 
holistic approach to diagnosis and treatment [22].

5.1.5  Focus of medical attention

“Many writers on the Practice of Medicine have pointed out the stomach as the 
source of deafness, but none of them ever suspected the frequency of its occurrence. 
Unfortunately, [medical practitioners] has directed their attention too exclusively 
to the ear itself, to trace accurately the chain of causation by which the disease 
approaches the organ of their circumscribed studies.” This quote effectively conveys 
the difficulties and limitations of early medical efforts in diagnosis and treatment 
for auditory disorders. It criticizes the restricted focus on the ear and advocates for a 
more holistic understanding of how other body systems, particularly the GI system, 
might affect auditory function. This viewpoint is consistent with modern approaches 
to medicine, which emphasizes a more systemic and interdisciplinary technique [22].

5.1.6  Emphasis on symptom complexity

“In the congested state of the mucous membrane of the throat, Eustachian tube, 
and ear, there is itching and sometimes pain in the meatus, and the secretion of 
cerement is either diminished or depraved.” James Yearsley’s statement emphasizes 
the complex symptoms of ETD, demonstrating how congestion and inflammation can 
cause a variety of ear and throat manifestations, including itching [22].

5.1.7  On systemic treatment

“While I would not for a moment unjustly depreciate the advantage and efficacy 
of local investigation and treatment, I maintain that some of the most obstinate cases 
of deafness yield to the continued application of judicious remedies to renovate the 
stomach and digestive organs; and this I have seen to happen, after having defied the 
whole range of local treatment in the most skillful hands.” This statement supports 
the concept of systemic treatment, which involves addressing broader health issues to 
resolve disorders that local treatment alone may not alleviate [22].

5.1.8  Efficiency of ETC

This elegant line, written by James Yearsley, “It is in this stage of the disorder 
that catheterism is of the greatest service; the introduction of air breaking down the 
thick secretion, and occasioning its discharge from the Eustachian tubes, which, by 
admitting air freely into the tympanum, restores the hearing.” wonderfully illustrates 
the transformative effect of ETC—a treatment that dramatically improves patient 
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outcomes by restoring hearing through rigorous medical intervention [22]. Those 
with substantial expertise with ETC appreciate the clarity and elegance of this state-
ment. They recognize the significant relief and recovery it provides for patients, and 
consequently value the depth of ability and understanding required to accomplish 
such exceptional results. However, those unfamiliar with treating ETD using ETC, on 
the other hand, should approach this sentence with caution due to the technical and 
clinical complexities involved. To acknowledge the specialized nature of this medical 
process, it is advised to refrain from excessive criticism or praise without a thorough 
clinical experience and understanding.

5.1.9  The role of ETC

James Yearsley also advocated for the use of ETC to manage AF. He asserted, 
“Catheterism of the Eustachian passages is safe, painless, and efficient; and it is fortu-
nate that it has such recommendations, inasmuch as, already said, it frequently cannot 
be dispensed with in the diagnosis and treatment of deafness.” Yearsley’s recommenda-
tion underscores the importance he placed on this method due to its safety, absence of 
discomfort, and success. He considered it as an essential tool in the otologist’s toolbox, 
particularly when other diagnosis and treatment techniques proved ineffective [22].

5.1.10  Legacy and modern relevance

Yearsley made substantial contributions to otolaryngology with his early insights 
into the multisystemic implications of pharyngeal diseases. His research created the 
groundwork for understanding the interactions between speech, hearing, swallowing, 
and breathing. Today, his findings continue to inspire an MDA for complicated ENT 
problems, highlighting the value of holistic medical care [22].

5.2  Historical perspectives and Peter Allen

Peter Allen (1826–1874) made notable progress in the field of otolaryngology, 
particularly in comprehending and managing disorders associated with ET and ME. 
Allen expanded upon James Yearsley’s initial research as his assistant, highlighting the 
significance of thorough care and providing novel therapeutic methods. His efforts 
were crucial in promoting the field and establishing an integrated approach to treat-
ing otological disorders [23].

5.2.1  Allen’s perspective on intralabyrinthine pressure and vestibular symptoms

Peter Allen suggested that vertigo, common in ETD, could be caused by increased 
pressure within the inner ear structures, also known as intralabyrinthine pressure. 
He proposed that increased pressure on the labyrinth fluid or the auditory nerve 
itself could cause severe vestibular symptoms such as vertigo and vomiting. Allen’s 
perspective was ahead of its time, introducing the idea that mechanical changes in 
the ME might cause severe disruptions in the delicate balance of the inner ear, affect-
ing both hearing and equilibrium. He elaborated on this connection, stating, “While 
the severer symptoms of the same class, such as vomiting, and vertigo, &c, are to 
be associated with intra-auricular pressure (that is, pressure upon the labyrinth 
fluid, or on the auditory nerve-expansion itself), in a manner already explained.” 
This comment from his “Lectures on Aural Catarrh” emphasizes the severity of 
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symptoms caused by such pressure fluctuations. His work remains to be a cornerstone 
in the study of otolaryngological disease, particularly those that affect vestibular 
function. Furthermore, Allen noted the predominance of tinnitus in chronic aural 
disorders, attributing it to this phenomenon: “Increased intra-auricular pressure, of 
course, causes most troublesome tinnitus; so that the almost universal occurrence 
of this symptom in chronic catarrh may be expected.” His findings link the common 
symptom of tinnitus to the mechanics of MEP management, further highlighting the 
importance of his contributions to understanding ear disorders (Figure 3) [7, 23].

5.2.2  Empirical validation of Allen’s hypothesis

Recent research confirms Peter Allen’s idea that intralabyrinthine pressure influences 
vestibular symptoms [23, 25, 26]. These results validate Allen’s theoretical paradigm 
by showing that changes in MEP have a direct impact on intralabyrinthine pressure. 
This confirmation is significant because it connects historical observations to current 
scientific studies, enhancing our understanding of the physiological basis for vestibular 
symptoms associated with ETD. Failure to equalize via the ET in the ME space results in a 
pressure discrepancy between the outer and inner ears. During descent, the TM retracts, 
and blood or fluid may leak into the ME due to the vacuum formed. Depending on the 
fragility of TM and the rate and depth of descent, the TM may rupture. If the pressure is 
high enough or the inner ear membranes are unstable, the oval or round windows may 
burst, with the round window being the most common. This could result from the rapid 
movement of the stapes footplate combined with quick TM positional changes, or from 
increasing pressure gradients between the inner and ME spaces generated by a Valsalva 
maneuver during descending. A Valsalva maneuver generates an increase in cerebro-
spinal fluid pressure and eventually raising inner ear pressure due to the connection 
between the two regions via the cochlear aqueduct [25].

Figure 3. 
An anatomical illustration depicting the middle ear, vestibular systems, and Eustachian tube, illustrating the 
relationships between exposure, surrogate biomarker, and outcome in the context of Eustachian tube dysfunction 
[7] (Figure adapted from the cited study). Note: E, exposure; S, surrogate biomarker; O, outcome.
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5.2.3  Low-frequency hearing loss in ETD in Allen’s insights

The phenomenon of low-frequency hearing loss was also covered by Peter Allen 
in his publications. He noted that individuals with auditory catarrh often struggle 
to hear low sounds as well as high ones, especially in noisy environments. In 
“Lectures on Aural Catarrh,” Allen’s observed “In testing patients’ hearing powers 
by means of the metronome (a most useful instrument, which I will show you after 
lecture), I find some are quite unable to distinguish the acute sound of the bell 
inside it when struck by the hammer, while others hear it more distinctly than I do 
myself. Such persons as the latter, however, cannot hear proportionately well the 
dull low sounds produced by the striking on the wood.” This statement illustrates 
how diseases such as auditory catarrh can affect the perception of low-frequency 
sounds [22]. In line with Allen’s findings, current research supports the idea that 
ETD may cause low-frequency hearing loss. These studies indicate that ETD can 
result in fluid buildup and pressure changes in the ME, impairing the transmission 
of low-frequency sounds [5].

5.2.4  Focus on symptom complexity

Peter Allen’s observations in “Lectures on Aural Catarrh” emphasize the sys-
temic effects of ETD, notably on GI disorder. He stated, “A patient suffering from 
catarrh disease of the ear is commonly disordered in general health; especially 
are the digestive functions disturbed.” This shows that ETD, which is commonly 
referred to as ear catarrh, can have an impact on overall health, including the 
digestive system. Allen’s findings suggest that ETD can generate GI symptoms via 
common neuronal connections or systemic inflammatory responses that affect 
both the ear and digestive tract [23]. He referred to Yearsley’s concept of “stomach 
deafness,” emphasizing the relationship between GI issues and ear health [22]. 
Allen also stated that ETD can lead to GERD and vice versa, implying a complex 
bidirectional link. Allen argued for a treatment strategy that extends beyond local 
ear care, emphasizing the importance of using suitable medications to address both 
ear pathology and concomitant GI disorders. His thoughts highlight the need for a 
comprehensive management strategy that incorporates ENT and GI care to provide 
holistic treatment for ETD patients [22].

5.2.5  Merica’s perspectives on ETD and GI disorders

F. W. Merica’s thorough study on vertigo caused by ET obstruction highlights 
the importance of identifying and treating this often-looked condition. His study, 
which included 135 cases, demonstrated the effectiveness of mechanical expan-
sion of the ETs as a treatment for vertigo, nausea, and vomiting, underscoring the 
significant relationship between ear, nose, and throat diseases and GI symptoms. 
Merica particularly emphasized the risk of overlooking cases with an insidious 
onset, where “the gastrointestinal symptoms are predominant, the patients are 
likely to be subjected to various types of treatment over long periods for diseases of 
the digestive system.” This insight stresses the need for a comprehensive diagnostic 
approach that considers both GI and auditory symptoms to avoid misdiagnosis and 
inappropriate treatment [9].
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5.2.6  John A. Rutka’s insights into vestibular and GI interactions

John A. Rutka has made substantial contributions to our understanding of the 
vestibular system, particularly how vestibular dysfunction can be mistaken for or 
contribute to GI symptoms. Rutka’s thorough descriptions of vestibular circuits and 
their effects on balance and spatial orientation shed light on why abnormalities in 
this system can have far-reaching systemic consequences, including those affecting 
the digestive system. Rutka’s insights support Allen’s observations by highlighting the 
intricate link between vestibular dysfunction and GI disturbances, emphasizing the 
need for a comprehensive approach to diagnosis and treatment [23–26].

5.2.7  Reciprocal causal relationship between GERD and ETD

A recent study suggests a complex link between ETD and GERD, emphasizing 
the involvement of GI symptoms in the development of ETD and their impact on 
the vestibular system, as underlined by Rutka [7, 8, 26]. ETD frequently develops 
insidiously, with GI symptoms preceding and dominating the clinical presentation. 
This gradual onset allows the vestibular system to respond to different sensory 
inputs, lowering the severity of vertigo symptoms. Despite this adaptability, the 
vestibular system’s connection with the brainstem’s emetic areas remains delicate. 
Even slight abnormalities in vestibular function can result in nausea and vomiting, 
while compensatory adjustments may make vertigo less severe [26]. Understanding 
this connection is crucial to detecting and treating GERD and ETD. Clinicians 
should be aware that prolonged GI symptoms in ETD patients might indicate an 
underlying reflux disease that needs to be addressed. This comprehensive approach 
can help in accurately diagnosing and effectively treating the interconnected 
symptoms of both conditions.

5.2.8  The role of muscles in swallowing and ET function

Peter Allen highlighted the connection between the muscles involved in swal-
lowing and the functioning of the ET. He stated, “There is a want of power over the 
muscles of deglutition, swallowing is therefore difficult, and accomplished with pain, 
which is aggravated by every motion of the throat; for it will be remembered that the 
muscles concerned in deglutition are also muscles of the Eustachian tube, and that 
their fibers interlace themselves among the glands and neighboring mucous surfaces 
of the soft palate.” He observed that inflammation and uncomfortable conditions 
render these muscles unable to perform the function of separating the walls of the ET 
during swallowing, yawning, sneezing, and chewing, which is essential for maintain-
ing balance in MEP and drainage [23].

5.2.9  Legacy and modern relevance

Peter Allen made important contributions to modern otolaryngology, notably in 
terms of understanding intralabyrinthine pressure and its implications on vestibular 
symptoms. His studies on ETD and vertigo elucidated the relationship between ear 
function and balance. Allen advocated for the use of ETC to treat ETD, highlighting 
out how inflammation and pain can impair the muscles involved in swallowing and 
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ET function, both of which are necessary for maintaining MEP balance. His work 
bridges historical concepts with contemporary practice, aiding in the development of 
contemporary diagnosis and treatment procedures [23].

Aspect/factor James Yearsley Peter Allen

Era 1805–1869 1826–1874

Main Contributions
Highlighted the role of swallowing 
mechanics in ENT health and systemic 
connections.

Furthered and applied Yearsley’s 
pioneering concepts in modern otology.

Key Works
“Deafness Practically Illustrated: Being 
an Exposition of the Nature, Causes and 
Treatment of Diseases of the Ear”

“Lectures on Aural Catarrh: Or, the 
Commonest Forms of Deafness and Their 
Cure”

Focus Areas
Multisystemic effects of pharyngeal 
disorders on speech, hearing, swallowing, 
and breathing.

Intralabyrinthine pressure, vestibular 
function, and mechanical changes in the 
ME.

Treatment 
Innovations

Innovated in ETC; systemic treatment 
approaches involving GI and ENT care.

Supported ETC and comprehensive 
therapeutic approaches integrating 
medication for ear and GI disorders.

Impact on Modern 
Medicine

Influenced holistic approaches in 
diagnosing and treating ENT disorders 
with GI involvement.

Groundbreaking research on 
intralabyrinthine pressure, integrating 
historical ideas with current practice.

Legacy
Laid the groundwork for understanding 
the interconnectedness of physiological 
systems.

Enhanced and disseminated Yearsley’s 
innovative approaches, ensuring their 
adoption and further development.

Causation Direction GI and SD affecting auditory function.
Reinforced Yearsley’s theories on ETD’s 
influence on GI issues and vestibular 
symptoms.

Primary Condition GI and swallowing issues leading to 
auditory issues.

Echoed and expanded on Yearsley’s 
findings on auditory issues leading to GI 
and balance disorders.

Impact on Diagnosis Considering GI and swallowing issues in 
diagnosing ETD.

Promoted considering ETD as a potential 
cause of vertigo and GI symptoms, 
building on Yearsley’s work.

Swallowing Disorders SD affecting ET function and leading to 
ear issues.

Supported the idea that ETD might 
contribute to or complicate SD, following 
Yearsley’s theories.

Vertigo
GI issues leading to “giddiness of the 
stomach,” but not linking vertigo 
specifically to ETD.

Identified vertigo as a symptom of ETD, 
possibly influencing GI function, as 
proposed by Yearsley.

Reciprocity 
Acknowledgment

Interdependence of swallowing, GI health, 
and auditory function.

Affirmed the bidirectional influence 
between ETD and conditions affecting 
swallowing and balance.

Low-Frequency 
Hearing Loss

ETD causing better hearing of high tones 
compared to low tones.

Observed similar patterns of low-
frequency hearing loss, reinforcing 
Yearsley’s findings.

Historical Significance
Crucial figure in the progress of ENT 
procedures and influential in the history 
of ETC.

Prominent figure in modern otology, 
renowned for integrating historical ideas 
with current practice.

Table 1. 
Comparison between the legacy of James Yearsley and Peter Allen.
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5.3  Comparison of James Yearsley and Peter Allen

5.3.1  Comparison of legacy

Table 1 provides a comprehensive comparison of the contributions made by 
James Yearsley and Peter Allen in the field of otolaryngology. It highlights their 
main contributions, key works, areas of focus, innovations in treatment, impact on 
modern medicine, legacy, primary conditions they focused on, impact on diagnosis, 
perspectives on SD and vertigo, acknowledgment of reciprocal influences, and notes 
on low-frequency hearing loss. Yearsley is recognized as a crucial figure in advancing 
ENT procedures and is considered the most influential person in the history of ETC. 
On the other hand, Allen is highly regarded as a prominent figure in modern otology. 
He is renowned for his groundbreaking research on intralabyrinthine pressure and for 
integrating historical ideas with current medical practice [22–24].

5.3.2  Common ground

They underlined the link between swallowing mechanics, ET function, and ENT 
health, highlighting the importance of holistic care. They concluded that SD may com-
promise ET function, compromising swallowing and digestion. Both acknowledged 
the impact of ETD in contributing to these disorders and proposed ETC as a treatment 
to restore MEP balance and minimize symptoms. Their combined findings emphasized 
the importance of an MDA that includes otolaryngology, gastroenterology, and neuro-
vestibular sciences, and which continues to influence modern otolaryngology [22–24].

6.  Clinical management and interdisciplinary treatment approaches

6.1  Management strategies

Treatment of ETD, associated SD, and reflux-related diseases such as GERD, 
LPRD, and NPR requires an MDA [1, 2, 17–20]:

Medical management. Use of proton pump inhibitors or H2 blockers to reduce acid 
production and alleviate reflux, along with corticosteroid nasal sprays and other decon-
gestants to reduce inflammation and enhance ET function. Systemic pseudoephedrine 
did not improve gas bolus transfer through the ET during swallows [1–5, 17–20].

Dietary and lifestyle modifications. Recommendations include avoiding reflux-
causing foods, eating smaller meals, avoiding recumbency after consuming water, 
medication, or meals, managing weight, and quitting smoking [1, 17–20].

Speech and swallowing therapy. Conducted by speech-language pathologists to 
improve swallowing mechanics and reduce aspiration risk [1].

Surgical and procedural interventions. Include anti-reflux surgery for severe cases 
[17, 18]. Adenoidectomy removes hypertrophied adenoids that block the ET, making 
it advantageous for ETD, especially in children [2]. Radiation and chemotherapy can 
shrink tumors and improve ETD caused by tumor blockage or inflammation. However, 
these treatments can also produce mucositis and other inflammatory responses in the 
nasopharyngeal region, which can harm the ET and exacerbate ETD symptoms. The 
well-documented side effects of head and neck cancer treatments, such as mucositis, 
esophagitis, and xerostomia, can cause substantial discomfort and SD. To manage 
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these challenges, supportive care measures, dietary modifications, and swallowing 
exercises are recommended [27]. Turbinectomy, which reduces the size of nasal turbi-
nates to enhance airflow and reduce inflammation, can help relieve ETD [14].

Eustachian tube catheterization (ETC). Used for both the diagnosis and treatment 
of ETD, ETC addresses blockages or ETD to stabilize MEP. It is particularly useful in 
cases of chronic ETD, persistent ear fullness, negative MEP, and when other treat-
ments have failed [3, 7–10, 12, 13, 15, 21–24].

6.2  Role of interdisciplinary teams

Collaboration among various specialists ensures comprehensive treatment for 
ETD and related conditions [1, 2]. Interdisciplinary teams should incorporate a 
specialist for ETD to optimize patient outcomes [14]:

Otolaryngologists. Diagnose and treat ENT disorders, including ETD.
Gastroenterologists. Manage GERD, LPRD, and NPR, which can worsen ETD and 

impair swallowing.
Neurologists. Address neurological problems that impact swallowing and balance.
Speech-language pathologists. Improve swallowing mechanics and treat speech 

disorders.
Audiologists. Assess hearing and balance to determine the impact of ETD.
Neuro-vestibular specialists. Treat balance and vestibular function.
Pulmonologists. Manage respiratory problems that influence or are influenced by ETD.
Cardiologists. Address cardiovascular symptoms like bradycardia caused by ETD.
Ophthalmologists. Treat visual disturbances such as oscillopsia and nystagmus.
Dietitians/nutritionists. Offer dietary guidance to manage reflux disorders and 

enhance general health.
Physical therapists. Enhance muscle function related to swallowing and balance.
Occupational therapists. Assist with daily tasks affected by SD.
Psychologists. Support patients in managing anxiety and stress associated with 

chronic ETD and SD [1].

6.3  Coordinated care approach

A coordinated care approach, involving the collaboration of these specialists, is 
essential for effectively addressing complex symptoms of ETD and related condi-
tions. This approach improves treatment outcomes but ensures a comprehensive 
evaluation of all patient health issues, enhancing patient satisfaction and quality of 
life [1, 2, 7, 13].

7.  Case studies and practical applications

7.1  Presentation of case studies

7.1.1  Case study 1: treatment of chronic ETD with asymmetric ME pressures

• Patient background: A 45-year-old male with chronic sinusitis, recurrent ear 
fullness, occasional hearing loss, SD, and tinnitus. Whenever he experienced a 
sensation of fullness in his ears, it felt as though there was a constriction in the 
laryngeal area of his neck. Nasal obstruction led to frequent sniffing, worsening his 
symptoms.
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• Diagnostic findings: Irritated nasal mucosa, retracted TM, mild-to-moderate 
low-frequency hearing loss, asymmetrical MEP, and indications of LPRD includ-
ing laryngoscopic findings such as erythema, edema of the laryngeal mucosa, 
and interarytenoid hypertrophy.

• Treatment strategy: Corticosteroid nasal sprays, nasal decongestants, LPR 
management, and ETC. Behavioral advice to reduce sniffing.

• Outcome: Significant reduction in ear fullness and improved hearing within 3 
weeks. Long-term improvement with adherence to behavioral changes.

7.1.2  Case study 2: complex GERD, NPR, and ETD

• Patient background: A 55-year-old female with long-standing GERD, persistent 
SD, dizziness, sudden tinnitus, and vertigo. Symptoms worsened by taking 
medication with water before bed.

• Diagnostic findings: LPRD and NPR interfering with ET function,  
confirmed by nasopharyngoscopy showing refluxed gastric contents in the  
nasopharynx, erythema, and edema, and aggravated by bedtime medication 
habits.

• Treatment strategy: PPI therapy, dietary changes, altering medication habits, 
and ETC.

• Outcome: Notable improvement in GERD, LPRD, NPR, and auditory symptoms. 
Ceased vertigo bouts and significantly improved tinnitus.

7.2  Multidisciplinary approach (MDA) in clinical practice

7.2.1  Advantages of a solo MDA

Managing complex problems alone necessitates a solid consciousness of  
numerous specializations, allowing for faster decision-making and personalized 
treatment strategies without extensive coordination among multiple specialists.

7.2.2  Conclusion

These case studies demonstrate the significance of using an interdisciplinary 
approach, even in solo practice, to provide comprehensive treatment by considering 
all potential factors on a patient’s health for optimal management and satisfaction.

8.  Future directions

8.1  Emerging research areas

Ongoing advances in otolaryngology, gastroenterology, and neuro-vestibular sci-
ences promise to enhance the diagnosis and treatment of SD and ETD. Future studies 
should focus on these crucial areas.
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8.1.1  Functional restoration and maintenance

The focus is shifting to therapies that restore and maintain ET function, crucial for 
balancing MEP and promoting drainage. Treating SD, which frequently coexists with or 
worsens ETD, is critical. Researchers are exploring the relationship between swallowing 
mechanics and ET function to develop integrated treatments for both disorders [12].

8.1.2  Advanced diagnostic tools

Biomarker identification. Biomarkers like MEP help in the early detection and 
monitoring of ETD and SD [7]. Salivary pepsin, detectable with non-invasive instru-
ments, is a reliable biomarker for airway reflux and LPR [28], providing quick and 
accurate measurements of LPR severity.

Enhanced imaging techniques. High-resolution imaging and 3D CT scans produce 
exact images of the ET and surrounding structures, which are necessary for accurate 
diagnosis and simulation [5, 6, 29].

Wideband acoustic immittance. This emerging technology provides a comprehen-
sive evaluation of ME function over a wide frequency range, enabling more accurate 
identification of ME disorders [30, 31].

8.1.3  Multidisciplinary approach (MDA)

Encouraging MDA involves gathering a variety of professionals to focus on inter-
related systems, utilizing shared databases, and obtaining funding [1, 2]. Creating 
integrated care models enhances patient outcomes by incorporating multidisciplinary 
teams, central care coordinators, shared EHRs, complete care plans, and regular 
treatment planning and outcome monitoring.

8.1.4  Innovative therapeutic approaches

Research into new minimally invasive procedures, such as Balloon Eustachian 
Tuboplasty, and Laser Eustachian Tuboplasty, as well as renewed interest in estab-
lished ones, is advancing the field of ETD treatment [2, 3, 7–10, 12, 13, 15, 21–24].

8.1.5  Rehabilitation and therapy

Development of advanced therapeutic techniques and devices to improve swallowing 
function and reduce the risk of aspiration in patients with SD is ongoing [1]. Examples 
include neuromuscular electrical stimulation (NMES) to stimulate swallowing muscles, 
customized swallowing exercises and maneuvers, adapted equipment such as specialized 
utensils and cups, and biofeedback therapy to improve swallowing techniques [1].

8.2  Addressing current gaps

Future research should focus on these key areas to address current gaps:
Early detection. Improved diagnostic tools and biomarkers can lead to earlier detec-

tion of ETD and SD, allowing for timely intervention [7, 28].
Personalized care. Precision medicine approaches for more personalized and effec-

tive treatment plans, reducing trial-and-error in therapy [13].
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Patient-centered care. Telemedicine and digital health tools to empower patients 
improving adherence and outcomes [7, 31].

Comprehensive management. Interdisciplinary research and integrated care models 
to address all aspects of complex conditions, leading to better overall management 
and patient satisfaction [1, 2].

9.  Contribution

9.1  Summary of key findings

This chapter investigates the intricate links between SD and ETD from a multidis-
ciplinary perspective. The key findings include:

Interplay of swallowing and ET SD have an impact on ET function, and SD can 
exacerbate ETD.

Comprehensive management strategy. Highlights the need of integrating otolaryn-
gology, gastroenterology, and speech-language pathology for a complete diagnosis. 
Treatment options include ETC and medication adjustments.

Effectiveness of interdisciplinary teams. Emphasizes the significance of professional 
collaboration in developing comprehensive treatment programs for both swallowing 
and auditory issues.

9.2  Key contributions

Ongoing research and interdisciplinary collaboration are essential for advancing 
our understanding and treatment of SD and ETD. Research enhances diagnostic tools 
and treatment options, and interdisciplinary collaboration promotes holistic care and 
innovation. This chapter addresses the relationship between SD and ETD, empha-
sizing the value of MDA, advanced diagnostics, telemedicine, digital health, and 
innovative treatments. Continued research and collaboration will lead to improved 
patient outcomes and quality of life.
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Chapter 8

Perspective Chapter: Spinal 
Etiologies of Swallowing 
Dysfunction
Samir Alsalek, Nghiem H. Nguyen and Shayan U. Rahman

Abstract

Swallowing dysfunction, or dysphagia, presents a persistent and common 
 challenge in many patients, with consequences on quality of life and life expectancy. 
Dysphagia results from a variety of structural and functional causes that affect the 
deglutition process, including central and peripheral nervous system disease, stroke, 
neoplasms and their treatment, and psychogenic disturbances. Spinal etiologies of 
dysphagia are of particular concern for combining both structural and functional 
processes. Dysphagia is a common concern following anterior cervical spine surgery 
such as fusion, due to spinal cord manipulation and traction on surrounding soft 
tissue. Furthermore, dysphagia observed in patients with spinal injury due to direct 
and indirect causes. Spinal deformities (e.g., kyphosis) and degenerative processes 
affecting the cervical spine (e.g., osteophytes) can also result in compression on the 
esophagus or adjacent neural structures with subsequent swallowing dysfunction. 
Management of dysphagia consists of conservative therapy by multi-disciplinary 
teams in most cases, involving speech therapists, nutritional specialists, and sur-
geons, among other providers. In rare instances, surgical treatment may be necessary 
for severe spinal deformities and compressive lesions.

Keywords: spinal, swallowing, dysfunction, dysphagia, ACDF, osteophytes

1.  Introduction

Swallowing dysfunction, or dysphagia, is a debilitating condition that can substan-
tially affect a person’s quality of life, in some cases leading to significant morbidity and 
even death. Dysphagia manifests as difficulty initiating and completing swallowing, 
retention and regurgitation of food in the pharynx or esophagus, pain with eating, or 
more serious complications such as aspiration and respiratory infections. These com-
plications are particularly concerning in vulnerable populations, such as older adults 
or individuals with pre-existing conditions, where aspiration can rapidly progress to 
pneumonia. Even in the absence of severe complications, acute dysphagia may lead to 
prolonged hospitalization, malnutrition, and respiratory compromise, contributing 
to increased healthcare costs and patient burden. Chronic dysphagia can also result in 
psychological distress, social isolation, and reduced overall quality of life.
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Dysphagia can arise due to a variety of causes, including neurological, structural, 
and iatrogenic factors. Disorders of the spinal cord and spinal column are particularly 
important contributors to swallowing dysfunction, due to the diverse etiologies 
encompassing degenerative, inflammatory, traumatic, and iatrogenic processes. 
Cervical spine injuries and surgeries, for example, can disrupt neural pathways or 
compress anatomical structures critical to swallowing, often leading to significant 
functional impairments.

Given the complexity of the swallowing process, dysphagia associated with spinal 
conditions demands a nuanced understanding of both anatomy and pathology. 
Understanding the multifactorial nature of dysphagia in these contexts is essential 
for developing effective diagnostic and therapeutic strategies to enhance patient 
outcomes. This chapter seeks to explore the multifactorial etiologies, mechanisms, 
and management strategies for swallowing dysfunction linked to spinal disorders. It 
aims to provide a holistic perspective, integrating insights from recent studies to offer 
clinicians a framework for understanding and addressing dysphagia in the context of 
spinal pathology. This approach emphasizes the importance of early detection, tar-
geted treatment, and interdisciplinary care to mitigate the potentially severe impacts 
of dysphagia on patient health and quality of life.

2.  Mechanism and physiology of swallowing

Swallowing, or deglutition, occurs through a complex, multi-phasic process that 
involves voluntary and involuntary muscle actions coordinated by the central and 
peripheral nervous systems, with input from cranial and cervical nerves. The swal-
lowing reflex is initiated voluntarily and can be divided into four distinct phases: oral 
preparatory, oral, pharyngeal, and esophageal. During these phases, the food bolus 
is sequentially manipulated, processed, and broken down, then propelled into the 
pharynx and through the esophagus by a series of well-executed steps. An essential 
component in the swallowing reflex includes closure of the larynx and inhibition of 
respiration to prevent aspiration [1].

Each phase in the deglutition process requires the precise coordination of muscles 
in the oral cavity, pharynx, and esophagus, as well as input from six cranial nerves: 
the trigeminal (CN V), facial (CN VII), glossopharyngeal (CN IX), vagus (X), acces-
sory (XI), and hypoglossal (XII). Cervical spinal nerves, particularly C1-C5, also play 
a supportive role in swallowing by contributing to the movement and stabilization of 
key muscles involved in the process (Figure 1). The C1 nerve innervates the genio-
hyoid and thyrohyoid muscles, which assist in elevating the hyoid bone and larynx. 
Additionally, C2 and C3 innervate the infrahyoid muscles responsible for stabilizing 
the hyoid bone, facilitating smooth bolus transfer from the mouth to the esophagus. 
Lastly, the C3-C5 nerves collectively form the phrenic nerve, which controls the 
diaphragm, ensuring proper coordination between respiration and swallowing to 
prevent aspiration. Together, these cervical nerves complement the role of cranial 
nerves and help maintain the integrity of the swallowing mechanism [1, 2].

Dysphagia can result from interruption or dysfunction at any point along this 
pathway, from neural damage to structural impingement. In particular, cervical spine 
pathology can compromise the neuromuscular control required for smooth swal-
lowing, leading to difficulty in bolus propulsion or airway protection. The structural 
integrity of the cervical vertebrae also plays a crucial role, as any deformation, 
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degeneration, or compression can lead to mechanical obstruction of the passage of 
food or disrupt the nerve signaling needed for coordinated swallowing. Additionally, 
inflammatory responses around compressed tissues may cause fibrosis and scarring, 
further narrowing the esophageal lumen and exacerbating swallowing difficulties. 
Over time, these disruptions can reduce the efficiency of both voluntary and reflexive 
swallowing phases, increasing the risk of aspiration and subsequent respiratory 
complications.  

  Figure 1.
  Sagittal and anterior views of the neck illustrating the primary muscles and anatomical structures involved in 
the swallowing process, including their innervation by cranial and cervical spinal nerves. These muscles work in 
coordination to facilitate the complex phases of swallowing, including bolus propulsion, airway protection, and 
esophageal clearance.          
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3.  Spinal etiologies of swallowing dysfunction

See Table 1.

3.1 Anterior cervical spine surgery

Anterior cervical spine procedures, such as anterior cervical discectomy and 
fusion (ACDF) and artificial disc replacement (ADR), are frequently performed to 
alleviate conditions such as cervical spondylotic myelopathy, radiculopathy due to 
disc herniation, and instability due to trauma. However, one of the most feared com-
plications of these procedures is the development of postoperative dysphagia, which 
may lead to short-term patient morbidity, and in some cases rapid deterioration and 
surgical intervention.

Swallowing dysfunction following anterior cervical spine approaches is attributed 
to a variety of mechanical and physiological factors such as esophageal and tracheal 
retraction during surgery, post-operative soft tissue swelling, and injury to the 
neural and vascular structures in the anterior neck. The incidence of dysphagia after 

Etiology Mechanism Diagnosis Management Risk factors

Postoperative Nerve traction, 
soft tissue swelling, 
esophageal motility 
changes, nerve injury

Bedside 
swallow, 
VFSS, 
endoscopy, 
laryngoscopy

Corticosteroids, 
swallowing 
therapy, dietary 
modification, 
surgical 
re-exploration if 
severe

Older age, 
multi-level 
ACDF, 
Parkinson’s 
disease

Osteodegenerative Osteophyte formation 
and protrusion 
into the esophagus, 
inflammation and 
fibrosis

CT scan, 
X-ray

Speech and 
swallowing 
therapy, 
osteophyte 
resection

Older age, male 
sex, diabetes, 
hyperlipidemia

Deformities Abnormal spinal 
curvature with 
compression of soft 
tissues and pharyngeal/
esophageal narrowing

MRI, FEES, 
VFSS

Postural 
adjustments, 
corrective 
surgery

Severe scoliosis, 
trauma, 
congenital 
abnormalities

Spinal Cord Injury Direct spinal cord 
and nerve damage, 
respiratory muscle 
weakness impair airway 
protection, especially 
with tracheostomy, 
impaired cranial nerves 
(IX, X)

Bedside 
swallow, 
neurological 
exam, FEES, 
VFSS

Swallowing 
exercises, 
tracheostomy 
care

High cervical 
injury (C1-C2), 
prolonged 
intubation

Neurodegenerative Neuromuscular 
degeneration disrupts 
coordination of 
swallowing muscles

Neurological 
exam, VFSS, 
FEES

Dietary 
modifications, 
swallowing 
maneuvers

Older age (>60), 
advanced 
disease stage

Abbreviations: VFSS: Videofluoroscopic Swallowing Study, ACDF: Anterior Cervical Discectomy and Fusion, FEES: 
Functional Endoscopic Evaluation of Swallowing, CT: Computed Tomography, MRI: Magnetic Resonance Imaging.

Table 1. 
Overview of spinal etiologies of swallowing dysfunction.
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cervical spine surgery varies widely in the current literature, partly due to the lack of 
a conventional definition, with some reports suggesting rates of up to 70%. [3] While 
the majority of cases resolve within the first few months after surgery, a subset of 
patients may experience persistent dysphagia for up to a year or longer. One system-
atic review reported the prevalence of dysphagia was 33.1% within the first week 
following surgery, and this decreased to 19.8% at 6 months and 12.9% at 24 months. 
[3] However, some patients continue to experience significant swallowing difficulties 
up to 2 years postoperatively, indicating that long-term management may be required 
for certain individuals. A particular and enduring challenge in studying etiologies of 
postoperative dysphagia has been the lack of consensus on the definition, risk factors, 
and best practices to prevent this complication.

Nonetheless, it is clear that the pathophysiology of postoperative dysphagia is 
multifactorial, incorporating mechanical, neurological, and inflammatory causes. 
For example, direct esophageal injury is a serious intraoperative complication that 
can result in severe dysphagia, particularly if left unrecognized intraoperatively. 
This complication is quite rare, however, with a reported incidence of less than 0.5%. 
[4] More commonly, intraoperative esophageal retraction is thought to cause local 
ischemia through prolonged pressure exerted by the retractor blades, which impairs 
blood perfusion to the esophageal musculature and produces subsequent swelling 
with reperfusion. [5] Combined with the expected postoperative edema in the sur-
rounding soft tissues, these changes can cause significant compression on the esopha-
gus. Despite this, the strength of association between intraoperative retraction and 
the severity of postoperative dysphagia remains unclear, with some studies reporting 
no correlation between the degree of intraoperative esophageal pressure and the 
incidence of postoperative dysphagia [5]. This suggests that other factors, such as 
individual patient anatomy, duration of surgery, and specific hardware used, may also 
play a role in the development of dysphagia.

Another serious cause of postoperative swallowing dysfunction is the develop-
ment of postoperative soft tissue swelling, such as wound hematomas, often due to 
the accumulation of postoperative blood and edema within the surgical site, or rarely, 
due to direct vascular injury. This complication presents early in the postoperative 
period as a rapidly-enlarging anterior neck lesion constricting the esophageal lumen 
and compressing the airways. In addition to causing swallowing dysfunction, these 
lesions can cause acute deterioration and respiratory compromise, requiring emergent 
surgical decompression. Incidence of post-operative wound hematomas also varies in 
the literature, with studies reporting estimates of up to 5% [6]. Strategies to mitigate 
the risk of this complication include meticulous hemostasis, minimizing soft tissue 
retraction, and the use of surgical wound drains.

A well-known precursor to speech and swallowing dysfunction following anterior 
neck surgery is injury to the pharyngeal plexus or the hypoglossal, superior laryngeal, 
and recurrent laryngeal nerves. These nerves can be damaged directly or indirectly 
via retraction due to their close proximity to the operating field. Injury to the recur-
rent laryngeal nerve, for example, can result in vocal cord paralysis, which compro-
mises airway protection during swallowing and increases the risk of aspiration. This 
complication presents through postoperative hoarseness, cough, dysphagia, and 
aspiration.

With regard to risk factors influencing the development of postoperative dyspha-
gia following anterior cervical spine surgery, a combination of patient characteristics 
and intraoperative techniques have been associated with this complication. For 
example, multilevel surgery, female sex, and the use of recombinant human bone 
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morphogenetic protein 2 (rhBMP-2) have all been identified as significant risk factors 
for postoperative dysphagia. Multilevel fusions are more likely to develop dyspha-
gia, likely due to the greater amount of tissue retraction and longer operative times 
associated with these procedures. A possible explanation for why female patients 
are at higher risk of developing dysphagia may be due to anatomical differences or 
heightened sensitivity to retraction pressure. The use of rhBMP-2, particularly in 
multilevel procedures, has also been associated with higher rates of dysphagia due 
to its pro-inflammatory properties, which can exacerbate tissue swelling and edema 
postoperatively.

3.2 Degenerative disease of the spine and diffuse idiopathic skeletal hyperostosis

In addition to cervical spine procedures, degenerative conditions of the spine, 
including both age-related and pathologic processes, also contribute swallowing 
dysfunction. For example, diffuse idiopathic skeletal hyperostosis (DISH) is a 
rare, non-inflammatory ankylosing condition characterized by calcification and 
ossification of the spinal ligaments, particularly the anterior longitudinal ligament. 
This process leads to the formation of extensive, flowing osteophytes, especially 
in the cervical spine, which can encroach upon the esophageal space and produce 
mechanical compression on the esophagus (Figure 2). The condition predominantly 
affects older adults, particularly men, and is frequently associated with metabolic 
comorbidities such as diabetes and hyperlipidemia. The mechanical effects of DISH 
are often exacerbated when the neck is extended, as osteophytes protrude further 
into the esophageal space, worsening dysphagia symptoms [8, 9]. In addition to direct 
mechanical compression, soft tissue inflammation around the osteophytes can lead to 
fibrosis and formation of adhesions, further narrowing the esophagus and intensify-
ing dysphagia. In more severe cases, impingement by cervical osteophytes may affect 
nearby nerves. For instance, recurrent laryngeal nerve palsy can occur due to direct 
compression by such osteophytes, leading to vocal fold dysfunction, which further 
contributes to dysphagia and may cause hoarseness, vocal fatigue, or choking [9].

Figure 2. 
Sagittal CT (left) and MRI (right) of the neck demonstrating radiographic features of Diffuse Idiopathic Skeletal 
Hyperostosis (DISH). Bridging osteophytes (arrows) from C3 to C6 contributing to mechanical compression of the 
esophagus and subsequent dysphagia. Adapted from: Ref. [7].
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More prevalent and common than DISH, however, is the formation of anterior cervi-
cal osteophytes due to natural, age-related degenerative processes. These form along 
the edges of cervical vertebrae and, although generally smaller than the osteophytes 
seen in DISH, can exert significant mechanical pressure on the esophagus. As with 
DISH, the dysphagia caused by these osteophytes is primarily mechanical, as the bony 
protrusions obstruct the esophageal passage or interfere with the normal function of the 
upper esophageal sphincter. The severity of dysphagia often correlates with the size and 
precise location of these growths. Large osteophytes, especially those at the C3-C4 level, 
can affect the normal tilt of the epiglottis, reducing its ability to seal the airway during 
swallowing. This can result in choking, regurgitation, or even aspiration, particularly in 
older patients who may already have compromised muscle strength and reflexes.

When conservative measures—such as dietary modifications and swallowing 
therapy—prove ineffective in managing dysphagia, surgical resection of the osteo-
phytes may be necessary in age-related degeneration and DISH. Surgical intervention 
is typically reserved for severe cases, where the mechanical obstruction severely limits 
esophageal function, causing significant risk of aspiration or nutritional deficiency. 
In these cases, an anterior approach may be used to resect the obstructive osteophytes, 
often resulting in marked improvement in swallowing function. However, surgery 
carries its own risks, including potential recurrence of osteophyte formation and 
post-operative dysphagia as previously outlined, which underscores the need for 
thorough assessment before proceeding with invasive treatment.

3.3 Deformities and postural disorders

Cervical spinal deformities, such as kyphosis, scoliosis, and hyperlordosis, can 
significantly impact swallowing by altering the anatomical alignment of the esopha-
gus and pharynx. These changes can compress the esophagus and surrounding soft 
tissues, creating mechanical barriers that interfere with the normal passage of food. 
For instance, severe scoliosis can displace the pharynx and esophagus laterally, lead-
ing to increased pharyngeal residue. As a result, patients with pronounced cervical 
deformities often experience difficulty coordinating the swallowing process, which 
can exacerbate dysphagia and increase the likelihood of aspiration pneumonia [2].

Hyperlordosis, characterized by an exaggerated inward curvature of the cervi-
cal spine, contributes to swallowing dysfunction by causing posterior bulging of 
the pharyngeal wall. This reduces the space available for food passage, affecting the 
efficiency of pharyngeal squeeze and laryngeal elevation. As a result, patients may 
experience increased difficulty in propelling food through the pharynx, leading 
to choking or incomplete swallowing. In contrast, severe cervical kyphosis, which 
involves a reversal of the natural cervical curve, can create a forward-leaning posture 
that compresses the airway and esophagus, contributing to both swallowing and 
breathing difficulties. This condition often necessitates surgical correction, especially 
when associated with significant dysphagia and airway obstruction.

While helpful and deliver relief in many cases, surgical interventions to address 
spinal deformities, such as occipitocervical fusion can inadvertently worsen dyspha-
gia by creating oropharyngeal stenosis. Malalignment during such surgeries, espe-
cially if performed in an excessively flexed position, can lead to airway compression, 
resulting in postoperative swallowing difficulties.

In addition to acquired deformities, certain congenital conditions are associated 
with cervical spinal malalignment and dysphagia. For example, Klippel-Feil syndrome 
(KFS), characterized by congenital fusion of cervical vertebrae, frequently results 
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in a shortened neck and restricted range of motion, complicating the swallowing 
process due to altered pharyngeal mechanics. The abnormal alignment can compress 
the esophagus or distort the airway, making both swallowing and breathing more 
difficult. Similarly, children with Chiari I malformation or craniocervical junction 
abnormalities often present with coexisting scoliosis and dysphagia, wherein struc-
tural compression at the cervicomedullary junction leads to impaired swallowing 
coordination. These congenital anomalies not only affect the neuromuscular control 
of the upper digestive tract but can also exacerbate symptoms over time, requiring 
close monitoring and, in some cases, surgical intervention to prevent severe complica-
tions like aspiration and malnutrition [2].

3.4 Cervical spine injuries

Cervical spine injuries, especially at the higher vertebral levels (C1-C2) also pres-
ent a multi-factorial etiology for swallowing dysfunction. These injuries may be due 
to traumatic (e.g., falls, accidents) or non-traumatic (e.g., tumors, infections) causes. 
Regardless, the prevalence of dysphagia in cervical spine injury patients has been 
shown to be significant, present in up to 80% of patients by some estimates [10, 11]. 
Dysphagia in this group can be attributed to a variety of mechanisms including direct 
neural injury to the spinal cord and adjacent nerves, surgical treatment, and other 
associated interventions, such as tracheostomy [12].

Compressive injury to the glossopharyngeal, vagus, and hypoglossal nerves, leads 
to impaired control over muscles of the neck involved in swallowing, including the 
sternohyoid, sternothyroid, and thyrohyoid muscles. Damage to the spinal nerves, 
particularly the phrenic nerve (C3-C5), further complicates swallowing as it impacts 
the function of the diaphragm and coordination of the respiration-swallowing 
response, compromising airway protection during swallowing.

In addition to direct neural injury, the management of cervical spine injuries 
involves interventions that can further complicate swallowing. Surgical procedures 
for spinal stabilization, particularly those involving the anterior approach, increase 
the risk of soft tissue trauma, swelling, and scarring, which as discussed previously, 
can collectively constrict the airways, compress the esophagus, and interfere with 
normal swallowing mechanics. The use of cervical collars and braces to immobilize 
the spine can also restrict head and neck movement, causing difficulty in the swal-
lowing phases, particularly the oral and pharyngeal stages. Lastly, tracheostomy, 
commonly used to support breathing in patients with spinal injuries, hinders normal 
swallowing mechanics by limiting vocal fold mobility and reducing subglottic pres-
sure, thus preventing bolus propulsion and increasing the risk of dysphagia [10, 13].

3.5 Other causes

In addition to direct spinal pathologies, several related neurological and systemic 
conditions contribute to swallowing dysfunction. Notably, neurodegenerative disor-
ders that do not directly impact the spinal cord can nonetheless affect the nerves and 
muscles involved in the deglutition process.

Parkinson’s disease (PD) is a prime example of such disorders, as it predisposes 
patients to dysphagia due to progressive neuromuscular impairment. The motor 
symptoms of PD, including bradykinesia, muscle rigidity, and impaired reflexes, 
disrupt the precise coordination required for effective swallowing. These impairments 
commonly affect both the pharyngeal and esophageal phases of swallowing, leading 
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to a heightened risk of aspiration, prolonged swallowing times, and difficulty in man-
aging solid foods. Dysphagia in PD patients is a significant contributor to morbidity, 
resulting in malnutrition, dehydration, and aspiration pneumonia, which is one of 
the leading causes of mortality in this patient group [14, 15].

Furthermore, when PD patients undergo cervical spine surgery, such as anterior 
cervical discectomy and fusion, their risk of postoperative dysphagia increases 
significantly compared to non-PD patients. Studies indicate that PD patients are 
approximately three times more likely to require nasogastric tube placement follow-
ing cervical spine surgery due to severe dysphagia. The preexisting neuromotor defi-
cits inherent to PD complicate the recovery process, as these patients often struggle 
to regain adequate swallowing function after surgery. This can lead to longer hospital 
stays, increased reliance on assisted feeding, and a higher incidence of postoperative 
complications, particularly aspiration pneumonia [14].

Other neurological conditions, such as amyotrophic lateral sclerosis (ALS) and 
multiple sclerosis (MS), also contribute to dysphagia due to progressive neuromus-
cular degeneration. The pathophysiology of dysphagia in ALS is multifactorial, 
including tongue atrophy, impaired closure of the soft palate, and degeneration of 
the glossopharyngeal, vagus, and hypoglossal nerves. Additionally, neuromuscular 
degeneration affects the diaphragm and compromises the coordination of swallow-
ing and breathing. These impairments lead to a high incidence of aspiration pneu-
monia, malnutrition, and dehydration, which are common causes of death in ALS 
patients [16, 17].

Multiple sclerosis, characterized by demyelination of the central nervous system, 
can affect the cranial nerves involved in swallowing, leading to coordination deficits 
in the oral, pharyngeal, and esophageal phases. Both ALS and MS patients are at risk 
for progressive dysphagia that worsens over time, necessitating regular swallowing 
assessments and, in advanced stages, the use of feeding tubes to maintain adequate 
nutrition.

4.  Prevention, management, and treatment

Addressing the risk of dysphagia due to spinal etiologies requires a comprehensive 
approach aimed at preventing, detecting, and managing swallowing dysfunction. 
Preventative measures are particularly important for reducing the risk of postopera-
tive dysphagia. Prevention involves meticulous surgical planning and execution, 
especially in procedures involving the anterior cervical spine. For example, the use of 
smaller endotracheal tubes and ensuring proper alignment during intubation can help 
reduce prevertebral soft tissue swelling in the postoperative period.

During surgery, optimizing techniques, such as sharp dissection rather than blunt 
methods, is critical for minimizing tissue trauma and inflammation. Furthermore, 
reducing excessive retraction pressure on the esophagus can help prevent mechanical 
trauma, edema, or scarring. Gentle, short-duration retraction significantly lowers 
the risk of direct injury to the esophageal wall. Special care should also be taken to 
protect critical nerves involved in swallowing, particularly the recurrent laryngeal 
nerve, which is highly susceptible to traction injury at the C5–C6 level. Awareness of 
anatomic variations and the use of intraoperative nerve monitoring are key strategies 
to avoid inadvertent damage. Proper placement of anterior plates and screws is also 
essential to prevent impingement on the esophagus or displacement into adjacent 
structures [18].
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In addition, pharmacological interventions, such as intraoperative administra-
tion of corticosteroids, have demonstrated effectiveness in reducing postoperative 
swelling and improving early swallowing outcomes [2, 3, 18]. Finally, for multilevel 
surgeries, selecting less invasive options where possible may decrease esophageal 
pressure and reduce the risk of postoperative dysphagia compared to techniques with 
extensive anterior plating.

The management of dysphagia in patients with spinal etiologies varies depending 
on the underlying cause, severity of dysfunction, and the specific swallowing physiol-
ogy, and involves both conservative and surgical approaches. Treatment frequently 
requires multi-disciplinary care by various providers, including speech pathologists, 
occupational therapists, nutritionists, otolaryngologists, neurologists, and surgeons. 
Postural adjustments, such as chin-tucking, head lifting, rotating or tilting the head, 
or lying down, can assist in improving the flow of food and modifying the relation-
ship between the oropharyngeal structures during swallowing. Dietary modifications, 
such as gradually increasing the viscosity of liquids or using pureed foods, can help in 
cases where patients cannot follow directions. Exercise programs are another treat-
ment option, aimed at improving structural movement during swallowing, increasing 
airway closure, and strengthening the tongue.

For dysphagia following anterior cervical spine injuries and procedures, conser-
vative treatments such as swallowing therapy, dietary modifications, and speech 
therapy are often the first line of treatment. However, immediate surgical interven-
tion may sometimes be necessary in cases of compressive soft tissue hematomas, 
which in addition to causing severe swallowing dysfunction can expand rapidly and 
cause progressive compression of the airways and respiratory failure. In cases where 
dysphagia persists, endoscopic evaluation of swallowing or videofluoroscopy can help 
identify the underlying issues and guide further treatment.

Management of dysphagia in DISH ranges from conservative to surgical interven-
tions, depending on the severity of symptoms. For mild cases, conservative treatment 
with nonsteroidal anti-inflammatory drugs (NSAIDs) and muscle relaxants can help 
reduce inflammation and relieve symptoms. In more severe cases, where significant 
mechanical obstruction occurs, surgical resection of the osteophytes may be neces-
sary to restore esophageal patency and alleviate symptoms, commonly through the 
anterior neck approach. However, the risk of esophageal injury and nerve damage 
during surgery must be considered and balanced against the benefits. Recurrence of 
osteophytes remains common even after surgical resection.

In patients with neurodegenerative disorders, the management of dysphagia 
is more complex due to the progressive nature of these diseases. Intensive speech 
therapy and close monitoring of swallowing function are crucial. When dysphagia 
becomes severe, interventions such as feeding tube placement may be required to 
prevent malnutrition and aspiration pneumonia.

5.  Conclusions

Swallowing dysfunctions resulting from spinal disorders pose significant chal-
lenges for both patients and clinicians. The interplay between structural abnor-
malities, postoperative complications, and underlying neurological conditions 
necessitates a comprehensive approach to diagnosis and treatment. Early detection 
and intervention are critical for improving patient outcomes, as delays in addressing 
dysphagia can lead to severe complications like malnutrition, aspiration pneumonia, 
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Chapter 9

Dysphagia Caused by Esophageal 
Neoplasms: Approach and 
Management
Lilamani Rajthala

Abstract

Esophageal carcinoma has been one of the leading causes of cancer deaths world-
wide due to its higher stage at the time of diagnosis and poor prognosis. The incidence 
of esophageal adenocarcinoma (EAC) is increasing even though the incidence of 
esophageal squamous cell carcinoma (ESCC) has declined. Tobacco and smoking are 
the prominent risk factors for ESCC while Barrett’s esophagus (BE) is a known pre-
cursor lesion for EAC. Dysphasia is the most common presentation while patients may 
also present with fatigue, retrosternal pain, anemia, weight loss, and even hoarseness. 
An endoscopic biopsy is required for definitive diagnosis. BE with suspicious mor-
phology is evaluated with multiple biopsies. High-grade dysplasia and intramucosal 
carcinoma associated with BE are treated with endoscopic resection followed by 
ablative therapies. For staging of esophageal carcinoma, endoscopic ultrasound, 
computed tomography (CT), and positron emission tomography (PET)/CT have 
crucial roles. Early-stage lesions limited to mucosa and submucosa can be cured with 
endoscopic resection while nodal metastasis and deeper lesions mandate esophagec-
tomy. Trimodal therapy including chemoradiation followed by surgery has increased 
the overall survival. The unresectable disease is treated with multimodal therapy with 
systemic therapy. The addition of novel agents like trastuzumab, nivolumab, and 
pembrolizumab to conventional chemotherapy has encouraging outcomes.

Keywords: dysphagia, Barrett’s esophagus, esophageal carcinoma, esophagectomy, 
trimodal therapy

1. Introduction

Esophageal cancer (EC) is one of the most aggressive gastrointestinal cancers 
characterized by its high mortality rate, poor prognosis, and higher stage at the time 
of diagnosis [1]. Squamous cell carcinoma and adenocarcinoma comprise the vast 
majority of esophageal cancers [2]. The incidence of esophageal adenocarcinoma 
(EAC) has rapidly increased in the Western world, surpassing esophageal squa-
mous cell carcinoma (ESCC) as the most prevalent type of esophageal malignancy. 
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Esophageal cancer is the eighth most common type of cancer worldwide and presents 
as the sixth leading cause of cancer deaths [3]. Efforts have targeted prevention and 
early identification, screening, surveying, and treating Barrett’s esophagus (BE), the 
only established precursor of EAC [4]. Advances in endoscopic eradication therapy, 
and management of Barrett’s-related dysplasia and early EAC have obviated the need 
for esophagectomy in many patients presenting with localized lesions. Other rare 
types of esophageal tumors include mesenchymal tumors, neuroendocrine cancers, 
and benign tumors [5].

The objective of the chapter highlights the clinical presentation, approach, and 
investigation of patients presenting with dysphasia secondary to BE and EC. Recent 
guidelines for the management of early, advanced and metastatic esophageal carci-
noma along with palliative therapy for dysphagia are discussed in this chapter.

2. Epidemiology

The incidence and mortality of EC have wide geographical variations [6]. In 
2019, 17,650 new cases of EC were detected in the United States, with a total of 
16,080 deaths due to EC [7]. The most common type of EC is ESCC. However, the 
incidence of ESCC is declining and the incidence of EAC has peaked sharply dur-
ing the past four decades and has become the major type of EC in Western coun-
tries [8]. The age-standardized death rates of EC decreased from 23.19/100,000 in 
1973–1975 to 13.73/100,000 in 2004–2005, showing a decline of 59%, in China [8]. 
Similarly, in the United States, the incidence rate of ESCC in African Americans is 
much higher than in European Americans, but the overall incidence has declined 
during the past decades. A similar decline is also noticed in Asian/Pacific Islander 
and Hispanic groups. In males, the incidence rates for both types of carcinomas 
are 2- to 3-fold higher than in females; however, the trend of decreasing ESCC and 
increasing EAC are similar [9]. However, the National Cancer Report 2010 issued 
by the Robert Koch Institute showed an incidence of 5200 for EC in Germany—
with a 4:1 preponderance in male patients [10]. The gradual decrease in the inci-
dence of ESCC in the past decades has been attributed to the improvement in diet 
and nutrition in many populations [11].

3. Etiology

3.1 ESCC

Tobacco smoking and alcohol consumption have been the established major risk 
factors for ESCC. The risk of ESCC increases linearly with increasing consump-
tion when alcohol ingestion exceeds 170 g/week [12]. Smoking increases the risk 
by nine-fold compared to nonsmokers (hazard ratio 9.3; 95% CI: 4.0–21.3) [13]. 
Other risk factors included low intake of fruits and vegetables with deficiencies 
of vitamin and trace elements. Nitrosamines and polyaromatic hydrocarbons play 
a role as carcinogens. Consumption of hot beverages, chewing betel quid, and 
extremely high intake of salt are associated with increased risk of ESCC. The asso-
ciation between HPV 16 and 18 with ESCC has been inconsistent [8]. Worldwide, 
parts of the Middle East, Central Asia, and China have the highest rates of SCC, 
after adjusting for tobacco and alcohol use, indicating genetic predisposition or 
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other environmental factors behind the pathogenesis of ESCC [5]. ESCC is associ-
ated with certain intrinsic disorders of the esophagus, such as Plummer-Vinson 
syndrome and achalasia. Tylosis and Fanconi anemia are the hereditary cancer 
syndromes associated with esophageal SCC. Patients with a history of caustic 
ingestion have a significantly increased risk for ESCC [5].

3.2 EAC

Regarding EAC, it is now the most common histologic type in the United States 
even though it is relatively rare among African Americans and Asian Americans [5]. 
BE and gastroesophageal reflux disease (GERD) have been the major risk factors. 
Other etiology includes obesity, cigarette smoking, low intake of fiber, alcohol con-
sumption, and genetic susceptibility [8]. The development of BE is strongly associ-
ated with GERD and obesity. Metaplastic BE is characterized by increased cellular 
proliferation and turnover with an increased risk of progression to neoplasia. Reports 
suggest a 30- to 40-fold increased risk of the development of EAC with metaplastic 
BE [14].

Normal esophageal lining comprises squamous epithelium. The chronic insult 
by gastric acid reflux results in the metaplastic transformation of the squamous 
epithelial lining into columnar epithelium. This condition is known as BE. The 
estimated prevalence of BE is 1.6% in the general population, but the incidence 
increases in patients with GERD [15]. Increasing age, male gender, chronic GERD, 
tobacco usage, family history of BE, Caucasian race, and central obesity are the risk 
factors associated with BE. The risk of malignant transformation of metaplastic 
columnar epithelium of BE into adenocarcinoma is minimal which is less than 0.5% 
per year. However, the incidence of EAC is increasing and the prognosis is poor 
with 5-year overall survival rate of <20%. The epidemiological trend and unfavor-
able prognosis advocate the need for well-designed screening and surveillance 
methods [16].

4. Clinical presentation

The majority of cases are diagnosed during the evaluation of symptoms related 
to EC. Only few patients (<1%) are diagnosed during BE surveillance without any 
symptoms. Dysphagia is the most common presentation. Approximately, 74 to 83% 
of patients diagnosed with esophageal carcinoma present initially with difficulty 
in swallowing [17]. It is characterized by progressive dysphagia, initially with solid 
food and later progressing to liquid as well. Adaptive behaviors like chewing more 
thoroughly, avoiding hard foods, or drinking liquids with swallows temporarily 
ease the patients. Thus, patients seek medical attention only when the dysphagia 
has become problematic and the majority have weight loss. Many patients with EAC 
recall a long history of reflux symptoms including heartburn and regurgitation. 
Fatigue, retrosternal pain, and anemia are the associated presenting symptoms. 
Locally advanced tumors may manifest with laryngeal nerve involvement causing 
hoarseness or even with tracheoesophageal fistula. Cervical and supraclavicular 
lymphadenopathy might be present in the examination. Early-stage tumors are 
often asymptomatic and are occasionally discovered during endoscopy performed 
for BE [5]. The clinical presentation of patients with esophageal carcinoma is sum-
marized in Table 1.
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Figure 1. 
Endoscopic image of esophageal squamous cell carcinoma showing nodular lesion with ulceration and necrosis 
(Source: Brooks et al. [18]. License: CC BY 2.5).

5. Diagnosis and staging

Irregular filling defects and ulcerations may be prominent features in the barium 
esophagogram. A symmetrical and circumferential narrowing would create a classi-
cal ‘apple core’ filling defect. Endoscopic biopsy establishes the definitive diagnosis 
of esophageal cancer. Early tumors may be visualized as small nodules or ulcerations 
while advanced tumors are more friable, ulcerated, and necrotic masses associated 
with stricture formation (Figure 1). Multiple biopsies may be required for suspicious 
lesions as there is a high probability of false negative results [5]. Four quadrant biop-
sies at the interval of 1 cm along the length of BE and additional targeted biopsy from 
the suspicious area enhance the diagnostic yield. Chromoendoscopy and narrow-band 
imaging enable better visualization of the lesions.

Barrett’s esophagus Esophageal carcinoma

Most commonly gastroesophageal reflux Dysphagia

Retrosternal burning sensation Weight loss

Dysphagia Pain abdomen

Globus Chest pain

Cough Upper GI bleed

Chest pain Gastroesophageal reflux

Laryngitis Nausea and vomiting

Rarely asymptomatic Fatigue

Table 1. 
Presenting symptoms of Barrett’s esophagus and esophageal carcinoma.
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After the definite diagnosis of EC, accurate staging is mandatory to guide the 
appropriate therapy and prediction of prognosis. The 8th edition of the American 
Joint Committee on Cancer (AJCC) staging of epithelial cancers (Tables 2 and 3, 
Figure 2) of the esophagus and esophagogastric junction (EGJ) has acknowledged 

Category Criteria

T category

TX Tumor cannot be assessed

T0 No evidence of primary tumor

Tis High-grade dysplasia, defined as malignant cells confined by the basement membrane

T1 Tumor invades the lamina propria, muscularis mucosae, or submucosa

T1a Tumor invades the lamina propria or muscularis mucosae

T1b Tumor invades the submucosa

T2 Tumor invades the muscularis propria

T3 Tumor invades adventitia

T4 Tumor invades adjacent structures

T4a Tumor invades the pleura, pericardium, azygos vein, diaphragm, or peritoneum

T4b Tumor invades other adjacent structures, such as aorta, vertebral body, or trachea

N category

NX Regional lymph nodes cannot be assessed

N0 No regional lymph node metastasis

N1 Metastasis in 1–2 regional lymph nodes

N2 Metastasis in 3–6 regional lymph nodes

N3 Metastasis in 7 or more regional lymph nodes

M category

M0 No distant metastasis

M1 Distant metastasis

Adenocarcinoma G category

GX Differentiation cannot be assessed

G1 Well-differentiated, >95% of tumor is composed of well-formed glands

G2 Moderately differentiated. 50–95% of tumor shows gland formation

G3 Poorly differentiated. Tumors composed of nest and sheets of cells with <50% of tumor 
demonstrating glandular formation

Squamous cell carcinoma G category

GX Differentiation cannot be assessed

G1 Well-differentiated. Prominent keratinization with pearl formation and a minor component of 
nonkeratinizing basal-like cells. Tumor cells are arranged in sheets, and mitotic counts are low.

G2 Moderately differentiated. Variable histologic features, ranging from parakeratotic to poorly 
keratinizing lesions. Generally, pearl formation is absent.

G3 Poorly differentiated. Consists predominantly of basal-like cells forming large and small nests 
with frequent central necrosis. The nests consist of sheets or pavement-like arrangements of 
tumor cells, and occasionally are punctuated by small numbers of parakeratotic or keratinizing 
cells.



Navigating Swallowing Disorders – From Symptoms to Solutions

184

separate classifications for clinical (cTNM), pathologic (pTNM), and post-neoad-
juvant (ypTNM) stage groups [19]. Adenocarcinomas with epicenters no more than 
2 cm into the gastric cardia are staged as EACs. The extensions beyond that are staged 
as gastric cancers [20]. The genetic analysis of cancer cells may more accurately iden-
tify the cellular origin of cancer rather than its gross location [19]. Although clinical 
staging facilitates decision-making, it may not reflect the pathologic stage.

Category Criteria

Squamous cell carcinoma L category (defined by epicenter of esophageal tumor)

LX Location unknown

Upper Cervical esophagus to lower border of azygos vein

Middle Lower border of azygos vein to lower border of inferior pulmonary vein

Lower Lower border of inferior pulmonary vein to stomach, including esophagogastric junction

Table 2. 
AJCC 8th edition TNM staging for esophageal and gastroesophageal junction carcinoma.

Clinical stage cT cN cM

Squamous cell carcinoma

0 Tis N0 M0

I T1 N0–1 M0

II T2 N0–1 M0

T3 N0 M0

III T3 N1 M0

T1–3 N2 M0

IVA T4 N0–2 M0

T1–4 N3 M0

IVB T1–4 N0–3 M1

Adenocarcinoma

0 Tis N0 M0

I T1 N0 M0

IIA T1 N1 M0

IIB T2 N0 M0

III T2 N1 M0

T3–4a N0–1 M0

IVA T1–4a N2 M0

T4b N0–2 M0

T1–4 N3 M0

IVB T1–4 N0–3 M1

Table 3. 
Clinical staging (cTNM) of esophageal carcinoma.
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5.1 Diagnostic workup

National Comprehensive Cancer Network (NCCN) guidelines, 2024 for esopha-
geal carcinoma highlights the following diagnostic workup in the evaluation of the 
patients:

• History and physical examination,

• Upper gastrointestinal endoscopy and biopsy,

• Contrast-enhanced chest and abdominal CT,

• FDG-PET/CT if there is no evidence of metastasis in CECT,

• Endoscopic ultrasound,

• Endoscopic resection for T1a and T1b,

• Testing for microsatellite instability (MSI) and Mismatch gene repair (MMR),

• Programmed cell death ligand 1 (PD-L1) and HER2 testing for metastatic 
disease,

• Bronchoscopy for esophageal lesions above carina,

• Nutritional assessment and rehabilitation, and

• Screening for family history and syndromic association.

Figure 2. 
Schematic diagram showing TNM staging of esophageal carcinoma.
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5.2 Endoscopic biopsy

Superficial and small lesions may be excised by endoscopic mucosal resection 
(EMR) and evaluated for depth of penetration and risk of nodal metastasis. For T1a 
lesions, further staging may not be required as the risk of lymph node metastasis is 
very low. For earlier lesions, the accuracy of EUS is lower [21]. However, the dif-
ferentiation between T1 or T2 tumors and T3 or T4 tumors is performed by EUS with 
high efficiency and accuracy [22]. Furthermore, the accuracy is enhanced in locally 
advanced EC than in comparison with early cancers. A systemic review demonstrated 
the sensitivity and specificity of EUS increased from 81.6 and 99.4% in T1 tumors to 
81.4 and 96.3% in T2 tumors, respectively in cancer staging. In addition, the sensitiv-
ity and specificity further increase as the tumor stage increases from 91.4 and 94.4% 
in T3 tumors to 92.4 and 97.4% in T4 tumors [23]. In the contrary, the accuracy of 
EUS restaging after chemoradiation is poor, due to architectural distortion and post-
treatment inflammation and fibrosis [24].

5.3 Imaging and metastatic workup

Contrast-enhanced computed tomography (CECT) of chest and abdomen, and 
positron emission tomography (PET)/CT are recommended for evaluation of distant 
metastatic disease. The CT cannot delineate different layers of esophageal wall. 
Hence, accurate radiological differentiation of lesion into cT1, cT2 and cT3 preopera-
tively is difficult. However, the infiltration of lesion across the fat plane adjacent to 
serosa into surrounding structures determines the clinical stage to be cT4 [25]. Local 
invasion can be identified with indentation or displacement of the surrounding struc-
tures in addition to the loss of adjacent fat planes [26]. The sensitivity and specificity 
of CT for detection of involvement of mediastinal structures ranges from 85 to 100%. 
For larger lesions, EUS is superior for the assessment of T and N stages in comparison 
to PET or CT. In addition, bronchoscopy should also be performed for tumors above 
the carina to rule out direct tracheal invasion. Appropriate decision-making is guided 
by the accurate staging of the cancer. T1a lesions can be treated by endoscopic resec-
tion while locally advanced lesions (T2 with nodal metastasis or T3) may require 
definite surgery with chemotherapy and radiation. Metastatic cancer requires pallia-
tive or systemic therapy [5].

6. Management of esophageal carcinoma

6.1 Management of Barrett’s esophagus (BE)

BE is the only known precursor lesion of EAC. Currently, there are evidences of 
decrease in mortality from EAC with a screening program for BE [27]. Although 
screening in the general population is not routinely recommended, it may be con-
sidered in individuals with high risk. Men with chronic (>5 years) and/or frequent 
(weekly or more) symptoms of gastroesophageal reflux not responding to medical 
therapy can be possible candidates for screening [28]. The American College of 
Gastroenterology (ACG) recommends the diagnosis, screening, surveillance, and 
endoscopic and medical therapy of BE. Routine endoscopic biopsies are not recom-
mended in the absence of visible lesions. At least 8 endoscopic biopsies should be 
obtained with the Seattle protocol for segments of longer than 4 cm if the endoscopic 
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findings suggest BE [29]. Both white light endoscopy and chromoendoscopy are 
recommended in endoscopic surveillance of BE. Endoscopic eradication therapy is 
required if the biopsy shows high-grade dysplasia (HGD) or intramucosal carcinoma 
(IMC) [29]. Endoscopic eradication therapy is also recommended in patients with 
low-grade dysplasia (LGD) as it reduces the risk of progression to HGD or EAC. 
However, close endoscopic surveillance in every 3–5 years is also an alternative [27].

6.1.1 Ablative therapies for BE

6.1.1.1 Radiofrequency ablation

Endoscopic resection (ER) of any visible lesion followed by ablative techniques 
such as radiofrequency ablation (RFA) and cryotherapy are practiced for complete 
eradication. RFA has demonstrated the highest efficacy and effectiveness along with 
minimal complications [30]. In RFA, thermal energy is delivered to the esophageal 
mucosa via an endoscope which results in tissue necrosis. The overall safety data 
is encouraging. The pooled rate of adverse events from RFA was reported up to 
8.8% which included esophageal strictures (5.6%), bleeding (1%), and perforation 
(0.6%) [30]. The AIM-Dysplasia trial was the landmark trial that demonstrated 
high efficacy of RFA in BE. This was a multicenter, sham-controlled study, in 
which 127 patients with dysplastic BE were enrolled in this study. The patients 
were assigned to RFA or a sham procedure group randomly. Ninety one percent of 
patients with LGD and 81% with HGD in the ablation group, compared with 23 and 
19% in the control group (P < 0.001) respectively, achieved complete eradication at 
follow-up after 12 months [31].

6.1.1.2 Cryotherapy

Cryotherapy is another emerging technique designed for endoscopic manage-
ment of BE, and related dysplasia and neoplasia. Various modalities of cryotherapy 
have been introduced. The spray catheter can use carbon dioxide or liquid nitrogen 
as a cryogen. Liquid nitrogen is the most widely utilized and studied method of 
cryotherapy [16]. A meta-analysis incorporated nine studies and 386 patients who 
were treated with cryotherapy. The complete eradication rate of HGD and IMC was 
86.5 and 56.5% respectively. Furthermore, in subgroup patients who failed RFA, the 
eradication rate of IMC was 58.4% and HGD was 81.9% [32].

6.1.1.3 Image enhanced endoscopy

Novel image-enhanced endoscopies with surface enhancement, tone enhance-
ment, and contrast enhancement can allow detailed observation of a mucosal surface 
structure [33]. A study indicated that the sensitivity, specificity, positive predictive 
value (PPV), and negative predictive value (NPV) for the prediction of dysplasia/
early cancer using Narrow Band Imaging (NBI) overview and narrow band imaging-
dual focus were 100, 93.8, 68.6, 100% and 100, 86.2, 73.3, 100%, respectively. The 
study also demonstrated an overall reduction in the number of biopsies with NBI 
endoscopy compared to white light, also detecting the dysplastic or neoplastic lesions 
with a high success rate [34]. Virtual chromoendoscopy adds no cost, additional 
time, or risk to the patient while adding accuracy to the diagnosis in routine endos-
copy [27]. It is difficult to differentiate between microscopic tumor invasion and 
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peritumoral inflammatory changes with EUS. Hence, EUS may overclassify dysplasia. 
EUS remains an appropriate technique to assess nodal status before performing 
endoscopic treatment.

6.1.1.4 Endoscopic resection of BE

Endoscopic mucosal resection (EMR) is an endoscopic technique adapted for pos-
sible curative resection of earlier esophageal lesions. This involves the dissection of 
submucosal layer via injection of saline or a solution mixed with a dye such as methy-
lene blue resulting in formation of “submucosal cushion”. The mucosa is then resected 
by snare [35]. Endoscopic submucosal dissection (ESD) is a more complex technique 
that creates a submucosal tract to dissect lesions restricted to the mucosa. HGD 
associated with BE should be treated with EMR and/or ablation therapy. Endoscopic 
eradication has an admirable success rate up to 83.7% while untreated patients have 
a high probability of progression to EAC [36]. ESD is more appropriate for larger 
lesions. In a study by O Pech et al., that included 1000 patients with T1a Barrett’s 
mucosal adenocarcinoma undergoing EMR, the complete response rate was 96.3%. 
Surgery was necessary in 3.7% of the patients during the follow-up period of 5 years. 
Metachronous neoplasia was detected in 14.5% and could be re-treated, yielding a 
long-term complete remission rate of 93.8% and a calculated 10-year survival rate of 
patients of 75% [37].

The success rate of EMR for curative resection of lesions larger than 20 mm is not 
satisfactory. The lesions are excised in a piecemeal fashion and hence, the margins 
cannot be assessed for complete resection. This may result in residual disease and 
local recurrence [38]. This risk of inadequate resection margins can be avoided by 
ESD. It offers en bloc dissection regardless of lesion sizes and locations, along with 
the lateral and deep margins [39]. ESD has higher en bloc rates (96 vs. 50%) and R0 
resection rates (82 vs. 40%) with fewer recurrences (2.5 vs. 12.4%) in comparison 
to EMR. Complication rates of endoscopic resection are low for both techniques. 
They include perforation, bleeding, and strictures. Stricture is more common after 
mucosal resection of more than 70–80% of the circumference [40]. EMR is prefer-
able for lesions ≤10 mm, with similar en bloc resection, curative resection, and local 
recurrence rates in comparison to ESD with an advantage of shorter procedure time. 
For patients with lesions between 11 and 20 mm, both EMR and ESD are equivocal 
in terms of recurrence rate. ESD is the most appropriate choice for lesions >20 mm. 
The techniques of ESD need to be refined to shorten the procedure time avoiding 
procedure-related complications [38].

6.2 Management of early-stage esophageal cancer (T1a and T1b)

Endoscopic resection has been the mainstay of therapy for smaller lesions (Tis 
and T1a, ≤2 cm, and well or moderately differentiated carcinoma) because the risk of 
nodal involvement, local or distant recurrence, and mortality following esophageal 
cancer are low following endoscopic therapy. Larger lesions may be amenable to 
endoscopic intervention depending on the availability of advanced expertise. The 
goal of EMR, ESD, and/or ablation is the complete removal or eradication of early-
stage disease and pre-neoplastic tissue associated with BE. Complete evaluation for 
the presence of nodularity, and lateral spread, and ruling out multifocal disease and 
lymph node metastases by EUS is of immense value. Areas of nodularity or ulceration 
and flat, small lesions (≤2 cm) of squamous cell HGD/Tis (carcinoma in situ) should 
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be treated by ER as it provides more accurate histologic assessment. Larger flat lesions 
(>2 cm) are associated with a greater risk of complications. The successful curative 
resection rate is governed by various anatomical factors like size of the lesion less than 
20 mm, presentation at an earlier clinical stage (T1a) and location of lesions in middle 
or distal esophagus [41]. The level of evidence for ablation of ESCC after ER is low.

In cases of early adenocarcinoma, the criteria for curative resection include 
complete (R0) resection with clear lateral and vertical margins, no lymphovascular 
invasion, and tumor grading G1/2. Infiltration depth of <500 μm into submucosal 
is acceptable [42]. Complete ablation of the remaining Barrett’s epithelium starting 
from 5 to 10 mm above the squamocolumnar junction to 5–10 mm distal to the “neo 
Z-line” is recommended. The neo-z-line is the area at the gastroesophageal junction 
(GEJ) immediately above the top of the gastric fold. Alternatives to RFA are argon 
plasma coagulation, cryo-ablation, or photodynamic therapy [43].

6.3 Management of locally advanced esophageal carcinoma

Trimodal therapy with a combination of neoadjuvant chemoradiation therapy 
followed by esophagectomy has been established as the treatment option for locally 
advanced tumors (T2 or with nodal involvement) while for metastatic disease (Stage 
IV), systemic therapy with chemoradiation to sites of disease involvement would 
be appropriate [44]. Esophagectomy for operable non-metastatic patients with T1b 
or greater primary lesions and/or any nodal disease are performed with transhia-
tal, transthoracic, three field, and, increasingly, minimally invasive approaches 
[35]. Esophageal resection should be considered for all physiologically fit patients 
with resectable esophageal cancer (>5 cm from cricopharyngeus). In patients with 
advanced tumors, clinical T3 or N+ disease should be considered for laparoscopic 
staging with peritoneal washings as positive peritoneal cytology indicates M1 disease 
and poor prognosis. The extent of local extension and nodal stage defines the resect-
ability of the tumor (Table 4).

6.3.1 Esophagectomy

The type of resection depends on the location of the tumor, the available choices 
for conduit, as well as by the surgical expertise and patient’s preference [45]. Since 

Resectable esophageal cancer Unresectable esophageal cancer

• T1a tumors, defined as tumors involving the 
mucosa but not invading the submucosa, may 
be considered for EMR + ablation or esophagec-
tomy in experienced centers.

• Tumors in the submucosa (T1b) or deeper.

• T1–T3 tumors with regional nodal metastases 
(N+), although bulky.

• Multi-station lymphatic involvement is a rela-
tive contraindication.

• T4a tumors with involvement of pericardium, 
pleura, or diaphragm.

• cT4b tumors with involvement of the heart, great 
vessels, trachea, or adjacent organs including liver, 
pancreas, and lung.

• Multi-station, bulky lymphadenopathy with other 
factors, including age, performance status, and 
response to therapy indicating poor outcome.

• Supraclavicular lymph node involvement should be 
considered unresectable.

• Distant metastases (stage IV) and non-regional 
lymph node metastasis.

Table 4. 
Resectability of esophageal cancer.
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dysphagia secondary esophageal neoplasm results in poor nutritional status, preop-
erative nutritional rehabilitation with esophageal dilatation or a feeding jejunostomy 
tube (J-tube) may be required. Gastrostomy is avoided as the reconstruction may 
require a gastric conduit. Esophagectomy incorporates various surgical approaches 
ranging from open thoracotomy and laparotomy (Ivor Lewis esophagogastrectomy 
and McKeown esophagogastrectomy) to minimally invasive techniques. Robotic 
minimally invasive esophagogastrectomy is also an acceptable operative approach 
for esophageal cancer. The stomach, colon, and jejunum can be reconstructed as the 
conduit. At least 15 lymph nodes should be removed while lymph node dissection for 
the achievement of adequate nodal staging [46]. Minimally invasive techniques are 
associated with decreased postoperative mortality, earlier recovery, and increased 
long-term survival [47].

6.3.2 Combined trimodal therapy

Combined modality therapy has been shown to significantly increase survival in 
patients with esophageal locoregional disease compared to resection alone. Surgery 
alone can adequately eradicate early-stage, small (<3 cm), and well-differentiated 
carcinomas. For management of locally advanced disease, trimodal therapy with neo-
adjuvant chemoradiation followed by esophagectomy has the most favorable outcome 
[48]. Intensity-modulated radiation therapy (IMRT) is beneficial in reducing cardiac 
and pulmonary complications [49].

The European Organization for Research and Treatment of Cancer (EORTC) also 
demonstrated a lower rate of local failure with the addition of radiotherapy to 46 
from 67% but failed to establish survival benefits [50]. Even though the imbalance of 
lower-stage tumors conflicts with the interpretation of the results, the recent studies 
that reported improved survival in patients that received chemotherapy [51]. The 
multicenter phase III randomized CROSS trial compared surgery alone in esophageal 
carcinoma with preoperative chemoradiation consisting of paclitaxel and carboplatin 
followed by surgery. The results demonstrated significant improvement in overall sur-
vival (OS) and disease-free survival (DFS) with chemoradiation followed by surgery 
compared to surgery alone in patients with resectable lesions. Median OS improved 
from 24 month in surgery alone to 49 months with neoadjuvant therapy (hazard ratio: 
0.657; P = 0.003). The complete R0 resection rate was achieved in 92% of patients 
receiving neoadjuvant therapy while the resection rate diminished to 69% in surgery 
alone group. (P < 0.001) [52]. The efficacy and safety of preoperative fluorouracil and 
oxaliplatin (FOLFOX) combined with radiotherapy were evaluated in a single-arm 
phase II SWOG trial. Complete resection was achieved in 28% (95% CI, 19.1–38.2) of 
patients. Median and 3-year OS were 28.3 months and 45.1%, respectively at a median 
follow-up of 39.2 months [53].

6.4 Management of metastatic cancer

6.4.1 Systemic therapy

Locally advanced and metastatic EC is not subjected to surgical resection. Hence, 
the objective of systemic therapy is to provide palliation, improve overall survival, 
and enhance the quality of life. A combination of 5 -Fluorouracil (5-FU) and plati-
num is considered the standard of care first-line therapy while other regimens includ-
ing paclitaxel with platinum regimen and irinotecan plus 5-FU are recommended as 
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well. Three drug combinations (Docetaxel, Cisplatin, 5-FU) are appropriate for high 
volume disease, young age, and good performance status. Low-volume disease or 
poor performance status indicates a single-agent treatment [35]. The ToGA trial was 
a randomized phase III trial that demonstrated that chemotherapy with trastuzumab 
had better overall survival in Her-2 expressing tumors, leading to the approval of this 
combination in this patient population [54].

Results of the phase III CheckMate- 648 trial approved nivolumab as the first-line 
treatment of patients with advanced or metastatic esophageal SCC. The participants 
received nivolumab combined with platinum and fluoropyrimidine-based chemo-
therapy along with ipilimumab. The trial demonstrated that median OS is signifi-
cantly longer with nivolumab plus chemotherapy than with chemotherapy alone  
(15 vs. 9 months) with tumors in which PD-L1 expression of 1% or greater. OS was 
also significantly prolonged from 9 to 14 months in the nivolumab plus ipilimumab 
group with tumor cell PD-L1 expression of 1% or greater [55].

Pembrolizumab in combination with fluoropyrimidine and platinum-based 
chemotherapy has been approved as first-line treatment for patients with locally 
advanced or metastatic esophageal tumors. The phase III KEYNOTE-590 trial com-
pared pembrolizumab plus chemotherapy and placebo plus chemotherapy in patients 
with previously untreated, locally advanced, or metastatic esophageal SCC, and EAC 
[56]. The incorporation of pembrolizumab in chemotherapy depicted improved OS 
from 9.8 months to 12.4 months and prolonged progression-free survival (PFS) from 
5.8 months to 6.3 months over the follow-up period of 22.6 months which was statisti-
cally significant.

6.4.2 Palliative therapy

In patients with advanced or metastatic EC, palliative/best supportive care aims 
for the provision of symptom relief and improvement in overall quality of life. A 
multimodality interdisciplinary approach should be adopted. Palliative management 
of dysphagia can be achieved through the placement of permanent or temporary self-
expandable metallic stents (SEMS). Membrane-covered stents have decreased rates of 
tumor ingrowth and are associated with lower rates of endoscopic reintervention for 
dysphagia secondary to restenosis [57]. Severe esophageal obstruction can be treated 
with endoscopy- or fluoroscopy-guided placement of SEMS as well as endoscopic 
lumen enhancement (wire-guided dilation or balloon dilation). Dilation of malignant 
strictures may be associated with an increased risk of perforation [58]. In case the 
endoscopic interventions are unsuccessful, surgical or radiologic placement of a 
jejunostomy or gastrostomy tube may be required for adequate hydration and nutri-
tion. Bleeding from the tumor surface may be controlled with endoscopic electroco-
agulation using bipolar electrocoagulation or argon plasma coagulation. However, 
endoscopic intervention may lead to precipitous exsanguination and a high rate of 
recurrent bleeding [59]. Pain, nausea, and vomiting should be addressed aggressively.

Palliative radiotherapy is commonly delivered for esophageal obstruction, severe 
pain, chronic blood loss, or nausea due to the tumor mass effect. Brachytherapy 
may be considered if a lumen can be restored that allows for the use of appropriate 
applicators [60]. Newer literature supports the use of intraluminal brachytherapy for 
durable palliation with caution for fistulation or stenosis [35].

Pembrolizumab has been approved for the treatment of unresectable and meta-
static high-tumor mutational burden solid tumors that are unresponsive to prior 
treatment. This was based on the findings by KEYNOTE-158 trial which included 



Navigating Swallowing Disorders – From Symptoms to Solutions

192

Author details

Lilamani Rajthala
Department of Surgery, Patan Academy of Health Sciences, Lalitpur, Nepal

*Address all correspondence to: lilamanirajthala@gmail.com

102 patients for analysis. The trial demonstrated objective response rate in 29% and 
complete response rate in 4% of participants [61].

7. Conclusion

Dysphagia is the most common presenting complaint with patient with esophageal 
carcinoma. Dysphagia associated with alarming features like advanced age, weight 
loss, anorexia, upper gastrointestinal bleeding and past history of BE should be 
investigated for esophageal malignancy. Currently, the multimodality therapy that is 
the combination of neoadjuvant chemoradiation followed by esophagectomy is the 
standard of care for resectable tumors consisting of either locally advanced EAC or 
SCC. In addition, early mucosal lesions can be managed definitively by endoscopic 
resections. The majority of patients progress to distant metastatic disease, which is 
presently incurable. Newer novel agents have been introduced as the targeted thera-
pies for this cancer and the results are promising.
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Chapter 10

Swallowing Disorders after 
Laryngectomy
Ljiljana Širić, Marinela Rosso and Aleksandar Včev

Abstract

Laryngectomy is a surgical procedure that leaves mutilating functional conse-
quences for the patient, one of which is often a swallowing disorder. Swallowing dis-
orders after laryngectomy can be of varying degrees and can occur at any time in the 
postoperative period. Some consequences that interfere with swallowing difficulties 
after laryngectomy are: edema, pain in the soft tissues of the cheeks and neck, dental 
problems, xerostomia, hyposalivation or fibrosis of masticatory muscles, and ody-
nophagia. The diagnostic processing of dysphagia includes detailed anamnestic data 
collection, instrumental and clinical evaluation of swallowing, and self-assessment 
of swallowing. Swallowing rehabilitation is individual and carried out by an interdis-
ciplinary team within a healthcare facility that has the necessary medical equipment 
and aids to care for patients with dysphagia and the consequences of dysphagia. The 
purpose of rehabilitation is to provide the patient with safe oral feeding that will meet 
his nutritional needs and prevent the possible consequences of dysphagia. Detecting 
early clinical signs of dysphagia enables timely therapeutic intervention and pre-
vention of secondary consequences of dysphagia, which is especially important in 
oncology patients.

Keywords: dysphagia, laryngectomy, odynophagia, swallowing, swallowing disorders

1.  Introduction

Swallowing (deglutition) is a function that takes place in the upper part of the 
alimentary tract, and the purpose of swallowing is the intake of water and food 
into the body to ensure the supply of necessary nutrients, electrolytes, and water. In 
addition to the possibility of food intake, the speed of movement of the bolus through 
the alimentary tract is also important for the development of all digestive and absorp-
tion processes. Swallowing is a complex mechanism, even when the function itself 
is preserved and undisturbed, because it requires good coordination of more than 
twenty muscles, as well as appropriate coordination with the breathing function, 
while part of the anatomical spaces and structures that participate in the swallowing 
process also serve other purposes, and the central nervous swallowing control is very 
complex. Successive phases of swallowing are controlled for the most part automati-
cally in a precisely determined order from the deglutition center (areas of neurons of 
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the reticular formation in the lower part of the pons and medulla oblongata), while 
motor impulses from the center to the peripheral organs are transmitted by eight 
cranial nerves (from the 5th to the 12th nerve) and several peripheral (upper cervi-
cal) nerves [1].

The function of deglutition is divided into three main phases [1]:

1. Oral phase—voluntary phase in which a person takes, retains a certain amount 
of liquid or food, chews a morsel, manipulates the bolus, and in the final part 
begins the process of swallowing in the narrower sense.

2. Pharyngeal phase—a largely involuntary, reflex phase that only begins with a 
voluntary movement, and it is this movement that causes the swallowing reflex. 
In this phase, the bolus passes through the pharynx and enters the esophagus.

3. Esophageal phase—an involuntary phase in which the bolus passes through the 
esophagus to the stomach with the help of primary and secondary peristaltic 
movements of the esophagus.

Disturbances and disorders of swallowing can occur in one, two or all stages at the 
same time. Given that laryngectomy is a mutilating surgical procedure that removes 
a part of the larynx or the entire larynx with the hyoid bone and infrahyoid muscles 
(Figures 1 and 2) for the purpose of treatment, most often of a malignant process of 
the larynx and surrounding structures [2], and the pharynx is consequently recon-
structed, the physiology and biomechanics of swallowing are changed in laryngec-
tomized patients. In the early postoperative period, no laryngectomized patient will 
be able to feed orally, but will receive food through a nasogastric tube, while some 
laryngectomized patients will have difficulty swallowing even later.

Residual disturbances and swallowing disorders are more common in patients who 
have undergone a partial laryngectomy, especially if a supraglottic laryngectomy has 

Figure 1. 
Anatomical structures.
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been performed. In general, the prevalence of swallowing disorders after laryngec-
tomy is highly variable and, according to different studies, is 17–72%. In addition to 
the occurrence, swallowing disorders also vary in the intensity of the dysfunction and 
can occur at any time during the postoperative period [2–4]. As feeding is one of the 
existential functions, untreated swallowing disorders represent a significant medical 
problem resulting in conditions that can be vitally threatening (dehydration, malnu-
trition, and aspiration pneumonia) for humans. However, swallowing disorders are 
not only a medical problem if we take into account that in many communities and 
cultures significant social events are necessarily accompanied by the consumption of 
food and drink, and then swallowing disorders also represent a psychosocial prob-
lem. Swallowing disorders and disturbances that persist result in a number of other 
consequences and impair a person’s quality of life. The aim of this chapter is to show 
the types of swallowing disorders after laryngectomy and the surgical consequences 
that interfere with them, along with the presentation of diagnostic assessment and 
rehabilitation methods in patients with dysphagia.

2.  Swallowing problems following laryngectomy

Immediately after the laryngectomy, a nasogastric tube through which the oper-
ated patient is fed is placed. The time of use of the nasogastric tube is of individual 
duration while the wound is healing, usually 3–12 days if the early postoperative 
recovery goes smoothly and without complications. Unlike partially laryngectomized 

Figure 2. 
Larynx and hyoid bone removed by laryngectomy.
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patients and patients exposed to radiotherapy, most totally laryngectomized patients 
who are not irradiated will not have major difficulties with feeding and swallowing 
in the later stages, but any change in anatomical relationships in the body affects 
functions and requires adaptation. Thus, laryngectomized patients will initially find 
it easier to consume food that is softer, smoother, and mushy in consistency, and 
later only a part of the patients will adjust their eating habits by taking smaller bites, 
chewing and swallowing more carefully, and consuming liquids more often while 
swallowing solid food. After complete recovery, some patients will be able to eat food 
of different consistency as before the operation [5].

In laryngectomized patients who have difficulty swallowing (dysphagia), depend-
ing on the localization and extension of the malignant disease, the condition is 
manifested by a clinical picture in the form of general and specific symptomatology 
(Table 1). In the literature, the consequences of dysphagia, such as dehydration, mal-
nutrition, and aspiration pneumonia [6] are included in the general symptomatology, 
while the “real” symptoms such as aspiration with consequent cough, changes in the 
quality of voice timbre (moist, raspy voice), bolus regurgitation, and postglutitional 
residues in the oral cavity or pharynx [6, 7] are included in the specific symptomatol-
ogy. According to data from clinical practice, several authors in their studies [8–10] 
state that patients most often complain of difficult bolus propulsion and slow swal-
lowing, i.e., prolonged duration of meals, retention of food in the throat, regurgita-
tion, multiple attempts to swallow, and feeling of tightness in the throat. The cause of 
the aforementioned disorders is precisely the altered anatomy and physiology of the 
reconstructed pharynx (neopharynx) [8, 11].

Edema, which will contribute to difficulty swallowing, may occur after surgery 
or after radiotherapy, but it tends to decrease over time. In laryngectomized patients 
who have undergone oncological treatment, more precisely, radiotherapy, the range 
of dysphagia symptoms is wider in the form of trismus, difficulty in taking and chew-
ing food due to changes in the surrounding structures (edema, pain in the soft tissues 
of the cheeks and neck, dental problems, etc.) and because xerostomia, hyposaliva-
tion or fibrosis of masticatory muscles and odynophagia may occur as a result of 
radiotherapy. Odynophagia is painful swallowing that should be distinguished 
from dysphagia, and often odynophagia and dysphagia occur simultaneously in this 
population. Also, part of the laryngectomized patients whose pharynx and upper 
esophagus were reconstructed using a skin-muscle (myocutaneous) flap will have 
narrowing and reduced peristalsis of the esophagus. The manifestation of dysphagia 
symptoms is enhanced by the patient’s inadequate behavioral pattern during feeding, 
such as insufficient chewing and eating too quickly. It is estimated that up to 50% of 
laryngectomized patients notice swallowing disorders in their full extent only after 
discharge from hospital treatment [12]. Patients who have temporary or long-term 

General symptomatology
(consequences of dysphagia)

Specific symptomatology
(symptoms of dysphagia)

dehydration aspiration

malnutrition cough

aspiration pneumonia bolus regurgitation

postglutitional residues

Table 1. 
General and specific symptomatology of dysphagia.
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aphagia (complete inability to swallow) or profound dysphagia will undergo rehabili-
tation of the deglutition function by a speech therapist who specializes in the assess-
ment, diagnosis, and rehabilitation of swallowing disorders. The incidence of aphagia 
is more frequent after partial operations on the larynx, especially after supraglottic 
laryngectomy, in which the epiglottis and supraglottis are removed. In this way, the 
patient is left without two of the three levels of protection of the lower respiratory 
tract when swallowing a bolus.

2.1  Reasons for the appearance of dysphagia

From the etiological aspect, the primary causes of swallowing disorders after 
laryngectomy differ depending on the type of laryngectomy performed and the 
patient’s comorbidities. However, in general, some of the reasons for the appearance 
of dysphagia, as a result of surgery, are the following [11–14]:

• lack of elevation of the laryngohyoid complex;

• dysfunction of the neopharynx and pharyngeal muscle dysmotility;

• reduction of tongue movement amplitude and tongue dysmotility;

• prolonged duration of palatopharyngeal occlusion as a result of a slower increase 
in intraoral pressure;

• narrowing of the esophagus;

• reduction of static and dynamic strength of muscles involved in swallowing;

• occurrence of pseudoglottis (the localization of origin of the esophageal or 
tracheoesophageal voice (after the loss of the laryngeal voice) in the narrowed 
area of the pharyngoesophageal segment);

• esophageal stricture;

• submucosal fibrosis of the oropharynx or the upper part of the esophagus;

• development of diverticulum in the area of the pharyngoesophageal segment;

• cricopharyngeal spasm resulting in delayed opening of the pharyngoesophageal 
sphincter;

• lack of certain anatomical structures after partial operations on the larynx (e.g., 
lack of epiglottis after supraglottic laryngectomy);

• tracheoesophageal fistula;

• pharyngocutaneous fistula;

• tumor recurrence.
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With total laryngectomy, in addition to removing the larynx, the hyoid bone is 
also removed, which results in prolonged swallowing time due to [15]:

• changes in pressure values in individual anatomical structures;

• slower velopharyngeal occlusion;

• a slower increase in pressure in the oropharynx, which affects the contraction of 
the muscles of the pharynx and the propulsion of the bolus;

• by increasing the pressure in the area of the pharyngoesophageal sphincter, 
which also increases the resistance.

According to a review of the literature, the most common reasons include the 
formation of a pseudodiverticulum in the bed of the oropharynx and the formation 
of a tracheoesophageal fistula, both in 42–60% of cases, while cricopharyngeal spasm 
occurs in 22–36% of cases, narrowing of the pharyngoesophageal segment in 15–19% 
of cases, and tumor recurrence in 7–13% of cases [14]. The appearance of narrow-
ing of the pharyngoesophageal segment and the formation of a pseudoventricle are 
associated with a certain surgical technique (especially the tissue suturing method), 
such complications occur more often after primary reconstruction, and about 80% 
of stenosis appear within the first year after the operation [14]. Hypertonicity of 
pharyngeal constrictors, as well as pharyngoesophageal spasm that can occur after 
laryngectomy cause an increase in intraesophageal pressure, which hinders the pas-
sage of the bolus through the upper part of the alimentary tract. Esophageal stricture 
is a narrowing of the esophagus in one part in the shape of an hourglass, which makes 
it difficult for a bolus to pass. Esophageal stricture after laryngectomy is most often 
the result of radiotherapy or hypertonicity/rigidity of the neopharynx, although it 
can also occur due to the formation of scar tissue (fibrosis).

Some authors associate the occurrence of submucosal fibrosis in the pharyngo-
esophageal segment with the deposition of fibrinogen and collagen in ulcers in the 
tissue and inflammation of the mucous membrane. One of the complications of surgi-
cal treatment is pharyngocutaneous fistula, which usually occurs seven to ten days 
after surgery. In addition to surgical technique, exposure to chemoradiotherapy is also 
considered a risk factor for the formation of pharyngocutaneous fistula [14–17]. It is 
recommended to avoid attempts at oral feeding until the fistula is healed or repaired 
surgically, which in these cases prolongs nasogastric tube feeding. In laryngectomized 
patients who underwent reconstruction of part of the esophagus using one of the 
musculocutaneous (myocutaneous) flaps, swallowing takes a long time (5–10 sec-
onds) in the esophageal phase, because the bolus takes longer to pass through the 
esophagus, given that the reconstructed part of the esophagus does not have peri-
stalsis but the food descends down the esophagus under the influence of gravity [12]. 
This also applies to reconstruction of the pharynx with a tubular flap in cases where 
part or majority of the pharynx is required to be resected due to tumor extension. The 
pharyngeal phase may be disrupted.

2.2  Disorders and dysfunctions correlated with swallowing problems

The pharyngoesophageal sphincter, i.e., the cricopharyngeal muscle, whose 
physiological function is to prevent the bolus from returning to the pharynx or oral 
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cavity, is resected during laryngectomy and pharynx reconstruction, which results in 
flaccidity and openness of the upper part of the esophagus and consequently facili-
tates regurgitation of contents. A cricomyotomy is performed in some clinical centers 
to relax the cricopharyngeous muscles to allow for primary or secondary trachea-
esophageal punctures for postlaryngectomy vocalization. But, for this reason, laryn-
gectomized patients are more susceptible to gastroesophageal reflux (GER), and most 
of them develop gastroesophageal reflux disease (GERD) in the postoperative period. 
Patients with an implanted voice prosthesis are even more at risk for this problem, 
because the production of the tracheoesophageal voice requires a strong expiration 
that additionally stimulates the opening of the pharyngoesophageal sphincter. Also, 
laryngectomized persons who have been placed with a voice prosthesis are unable or 
have difficulty producing voice while eating, which is best seen at the moment when 
the bolus passes through the esophagus at the level of the tracheoesophageal fistula 
where the voice prosthesis lies. At the same time, difficult production of the alaryn-
geal voice and difficult swallowing are caused by weaker coordination of muscle 
movements that participate in both functions and the entry of a larger amount of air 
into the esophagus through the voice prosthesis, so the air mixes with the bolus.

Part of the laryngectomized patients had premorbidly poor dental hygiene and 
problems with teeth, and postmorbidly, part of the patients will also have problems with 
teeth that were not present before. Patients who have undergone radiotherapy are par-
ticularly at risk for this problem. Radiotherapy promotes hyposalivation of the salivary 
glands, changes in the chemical composition of saliva, reduced blood supply in the area 
of the maxilla and mandible, and an imbalance of microorganisms (“good” bacteria) in 
the oral cavity, which increases the risk of gingivitis, dental caries, periodontosis, and 
osteoradionecrosis. Given that most laryngectomized patients have gastroesophageal 
reflux disease, they are more susceptible to tooth erosion and tooth loss [12].

By breathing through the nose, the air is naturally warmed, purified, and moist-
ened before entering the upper and lower respiratory tract. In totally laryngectomized 
persons (who are permanently tracheotomized), the airway is shortened and begins 
in the area of the tracheostomy. In this way, the essential function of the upper 
airways is lost. Breathing through a tracheostomy causes changes in the respiratory 
epithelium, increased production of mucus, chronic inflammation of the lamina 
propria, and more frequent infections of the lower respiratory tract. The lack of 
physiological stimulation of olfactory receptors leads to clinical, histological, and 
cytological changes of the nasal mucosa, i.e., to atrophy of the olfactory neuroepi-
thelium, so patients have a significantly reduced (hyposmia) or completely disabled 
sense of smell (anosmia) [18, 19]. Conducted studies show that reduction or loss of 
olfactory function occurs in 35–78% of laryngectomized patients [20, 21].

Dysfunction of the sense of smell in a certain number of patients proportion-
ally causes a reduction in the sense of taste (dysgeusia). Disturbance of the sense of 
taste can also occur as a result of radiotherapy. Dysgeusia contributes to swallowing 
difficulties after laryngectomy. The primary and secondary listed consequences of 
surgical and oncological treatment of these patients, and especially those that inter-
fere together, are responsible for the occurrence of dysphagia and odynophagia in a 
large percentage of cases after laryngectomy and radiotherapy [18, 22].

2.3  Secondary consequences of swallowing disorders

Dysphagia is a swallowing disorder due to which the patient certainly has a 
reduced intake of liquid and food in the body, so this places him in the group of the 



Navigating Swallowing Disorders – From Symptoms to Solutions

206

population at risk for dehydration and malnutrition. When patients are laryngecto-
mized for the purpose of treating a malignant process of the larynx, they, as oncology 
patients, are even more at risk of developing dehydration and malnutrition. The daily 
need for fluid depends on several factors, such as chronological age, and body weight, 
but the required daily hydration intake is estimated at 35 ml/kg, while in the popula-
tion over 65 years old it is 30 ml/kg [23].

The patient’s hydration status is assessed by recording daily fluid intake and loss, 
certain laboratory parameters, and clinical examination of the patient (assessment of 
mucosal and skin dryness, skin turgor, orthostatic hypotension, and oliguria). Given 
that enteral preparations contain only 60–70% of liquid, it is necessary to correct the 
total daily liquid intake of the patient when nutrition takes place exclusively through a 
nasogastric tube [23].

One of the leading symptoms of dysphagia is the aspiration of contents, which 
causes the patient to cough, but the reflex reaction of coughing does not ensure 
complete expectoration, which can lead to aspiration pneumonia, especially if it is 
silent aspiration. The incidence of aspiration pneumonia in patients with dysphagia in 
the postoperative period ranges from 1.42–26.2% [24].

3.  Assessment and diagnosis of swallowing disorders

Any care, treatment, and rehabilitation of certain diseases and conditions, 
including swallowing disorders, require a preliminary assessment and diagnosis 
in order to determine with certainty which disorder it is, what is the cause of the 
disorder (if it can be determined), and what are the other active factors which 
contribute to the manifestation of the patient’s clinical picture. This information 
enables an appropriate prognosis, a detailed rehabilitation plan, the setting of 
rehabilitation goals, and enables a higher success rate of rehabilitation. Assessment 
and diagnosis of swallowing disorders is performed by taking anamnestic data 
and subjective and objective assessment of swallowing function. Subjective 
assessment includes a clinical examination and subjective assessment of the act of 
swallowing liquid and food of different consistency, as well as questionnaires for 
self-assessment of swallowing, while the objective assessment includes instrumen-
tal diagnostic processing of the act of swallowing using medical techniques and 
objective methods.

3.1  Anamnestic data

Taking the patient’s personal history is simpler, faster and more efficient if a 
structured interview is used with pre-prepared questions related to the occurrence, 
time of occurrence, duration and course of certain symptoms, information on other 
conditions and diseases that are or may be related to the occurrence of disturbances of 
swallowing. Structured questionnaires also ensure that the clinician takes the anam-
nestic data of all patients in the same way and does not forget any of the important 
information if the patients do not remember to mention it themselves. The anamnes-
tic data collected in this way can be reliably processed for professional and scientific 
research purposes.

Available questionnaires for assessment and self-assessment of the degree of swal-
lowing disorders are as follows [14, 25, 26]:
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• Eating Assessment Tool 10 (EAT 10);

• Modified Swallowing Assessment (MSA);

• Sydney Swallow Questionnaire (SSQ );

• Dysphagia Handicap Index (DHI);

• M.D. Anderson Dysphagia Inventory (MDADI);

• The Performance Status Scale for Head and Neck Cancer Patients (PSS).

According to data from clinical practice, laryngectomized patients often complain 
of aspiration of contents with consequent cough and inability to expectorate com-
pletely, oral regurgitation or regurgitation of contents on the tracheostomy, multiple 
dysfunctional swallows, prolonged swallowing and duration of meals, lack of saliva 
and dryness of the oral cavity, feeling of food sticking in the oral cavity or pharynx, 
painful swallowing, and inability to consume solid food. The presence of these 
symptoms is usually noticed by patients a few days after the operation when they try 
oral feeding, while the intensity, duration, and course of the mentioned symptoms are 
individual and depend on a number of other factors.

3.2  Instrumental assessment

Instrumental assessment of the swallowing function is necessary for objectifying 
the assessment, making an accurate diagnosis, determining further rehabilitation 
procedures and counseling the patient. The diagnostic tests that are available for the 
evaluation of (disorders of) swallowing are the following [6, 12, 14]:

• videofluoroscopy (VFSS);

• flexible endoscopic evaluation of swallowing (FEES);

• flexible endoscopic evaluation of swallowing with sensation testing (FEEST);

• fiberoptic nasopharyngeal laryngoscopy;

• radiograph of swallowing and esophageal passage;

• multifrequency manometry of the pharynx and esophagus (HRM);

• endoscopic ultrasound;

• scintigraphy.

Not all of the listed available methods of instrumental assessment are performed, 
but the choice of a specific test depends on the clinical status and needs of the indi-
vidual patient. Videofluoroscopy and fiberoptic endoscopic evaluation of swallowing 
are complementary diagnostic examinations that are usually performed in clinical 
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practice in parallel, with the fact that videofluoroscopy offers the possibility of a more 
detailed assessment of the oral phase, including the assessment of lingual motility, 
pharyngeal, and partially esophageal phases of swallowing, while with fiberoptic 
endoscopic evaluation of swallowing, where the patient is not exposed to ionizing 
radiation, it is possible to evaluate the shape of the operating bed, and the pharyngeal 
phase of swallowing is more visible [27]. Multifrequency manometry is a useful test 
for evaluating esophageal motility and in the diagnosis of cricopharyngeal spasm. 
Endoscopic ultrasound is non-invasive and enables better visibility of submucosal 
changes and is good for observing the oral phase of swallowing [6].

3.3  Subjective assessment

Subjective clinical assessment of swallowing disorders is performed by a multidis-
ciplinary team of experts that includes speech therapists, otorhinolaryngologists, and 
neurologists who deal with the diagnosis of swallowing disorders. The otorhinolar-
yngologist will perform a laryngological examination that includes pressure measure-
ment in the area of the pharyngoesophageal sphincter and assessment of changes 
after chemoradiotherapy. The neurologist will perform a neurological examination 
and pay special attention to the functions of the V, VII, IX, and XII cranial nerves, 
sensation on the skin of the face and in the oral cavity, and strength and functionality 
of the facial and oropharyngeal musculature [14].

The speech therapy diagnostic treatment protocol includes an assessment of the 
patient’s current general status, assessment of the act of swallowing when consuming 
food of different consistency (if possible), application of various scales and tests for 
clinical assessment of swallowing, and assessment of the risk of aspiration. The litera-
ture also mentions obtaining useful information during palpation of the neck during 
the pharyngeal phase of swallowing (PPFR), cervical auscultation, and the use of 
pulse oximetry, although these parameters are not fully scientifically based [28].

The available tests that can be used for the clinical evaluation of the act of swal-
lowing are the following [29, 30]:

• Volume viscosity swallow test (V-VST);

• 100-ml water swallowing test.

After the tests, the severity of dysphagia is determined using [31]:

• Functional oral intake scale (FOIS);

• Dysphagia severity score (DSS).

4.  Rehabilitation of deglutition function

Swallowing rehabilitation is carried out by an interdisciplinary team within a 
healthcare facility that has the necessary medical equipment and aids to care for 
patients with dysphagia and the consequences of dysphagia. The interdisciplinary 
team includes specialists of different profiles: otolaryngologist, speech therapist, 
gastroenterologist, neurologist, infectious disease specialist, physiotherapist, nurse, 
nutritionist, and if necessary, in an individual case, doctors from other specialties and 
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a psychologist. The purpose of rehabilitation is to provide the patient with safe oral 
feeding that will meet his nutritional needs and prevent the possible consequences 
of dysphagia. The otolaryngologist and speech therapist, after the evaluation and 
diagnosis, will determine the way of feeding the patient, that is, the type of intake of 
contents into the body (usually determined according to the scale of Prosiegel et al. 
[32]). Then they will determine the modification of the consistency and viscosity of 
food and liquid, they will adjust the amount of individual sips, that is, the size of bites 
when feeding, they will educate the patient about the correct position of the head, 
neck, and body when feeding, and they will apply certain compensatory motor tech-
niques and modify patient’s inadequate behavioral patterns during food and liquid 
consumption [33]. In the direct conservative rehabilitation of the deglutition func-
tion, the speech therapist will apply predefined methods and rehabilitation operators 
according to the rehabilitation plan made individually for each patient depending on 
their basic diagnosis, symptoms, and other characteristics. Rehabilitation operators 
are intended to increase the amplitude of movement, static and dynamic strength of 
all muscles involved in the function of swallowing, and generally improve coordina-
tion of movements to ensure safe swallowing and successful feeding. Certain reha-
bilitation operators for the oropharyngeal musculature, postural and compensatory 
techniques, and specific maneuvers for swallowing are available in the rehabilitation 
process, such as:

• Masako maneuver;

• Mendelsohn maneuver;

• Shaker maneuver;

• Supraglottic maneuver;

• Super-supraglottic maneuver;

• Effortful swallow maneuver;

• Double swallow exercise;

• Chin tuck exercise;

• Elevator pitch exercise and others.

It is also possible to use a medical technique that is applied in the rehabilitation of 
the oro-motor abilities of the articulator, such as VitalStim Plus Electrotherapy and 
the Iowa Oral Performance Instrument, as well as the use of the Novel Swallowing 
Exercise Aid (SEA 2.0) [8, 34].

When determining the individual rehabilitation plan and program, the speech 
therapist must take into account the anthropological status of the patient (health sta-
tus, morphological characteristics, current motor and functional abilities, cognitive 
abilities, and conative characteristics) while determining the main goals and tasks of 
rehabilitation, rehabilitation conditions, rehabilitation operators, and periodization 
of the rehabilitation. In rehabilitation programming, it is necessary to pay attention to 
the type of rehabilitation operators and props (aids) that will be used, load, modeling 
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(distribution and arrangement of operators), optimization and dosage, rehabilitation 
methods, and duration of recovery, because otherwise the rehabilitation carried out 
can lead to biological hypercompensation, be counterproductive and without the 
desired result, or the rehabilitation time until the patient’s status improves will be 
prolonged.

Nutritional therapy is oriented toward nutritional support for the purpose of 
satisfying energy needs and improving the nutritional status of the patient, as well as 
preventing dehydration and malnutrition, and thus also preventing the deterioration 
of the general health status. Nutritional therapy plays an important role in the course 
of treatment and rehabilitation of patients with dysphagia, as it reduces the morbid-
ity rate and shortens the duration of hospitalization, thereby improving the patient’s 
quality of life. This form of therapy is indicated by an otolaryngologist, and it is car-
ried out and monitored by a multidisciplinary team of experts in the care of patients 
with dysphagia. Preparations with a modified consistency and texture using available 
thickeners facilitate the oral intake of liquid and food, do not change the taste of the 
contents, enable safer swallowing, and reduce the patient’s fear of aspiration. When 
it is not possible to establish oral feeding in this way, artificial nutrition is applied. 
Preparations for enteral nutrition have different chemical composition, energy value, 
density, composition (e.g., proportion of proteins, macro- and micro-nutrients, and 
osmolarity), and viscosity, so care should be taken about the purpose of introducing a 
certain preparation into the patient’s diet [33, 35].

5.  Conclusion

Anatomical and functional changes after laryngectomy cause a number of 
problems, and one of them is a swallowing disorder of varying degrees with a vari-
able incidence of a high upper limit. As swallowing is a physiological function of 
existential importance, dysphagia is a potentially life-threatening disorder for the 
laryngectomized patient. Therefore, it requires early detection and recognition of 
symptoms, immediate diagnosis of the disorder, and timely and appropriate profes-
sional multidisciplinary rehabilitation intervention based on modern knowledge 
and recognized professional methods. Early intervention and appropriate rehabilita-
tion under professional guidance will prevent secondary medical and psychosocial 
consequences of dysphagia.
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Chapter 11

Post-Radiation Dysphagia and Its 
Prevention
Prachi Upadhyay and Piyush Kumar

Abstract

Radiotherapy has become a primary treatment modality for head and neck cancers 
(HNC), aimed at organ and functional preservation. Despite its effectiveness, con-
ventional radiotherapy often leads to severe side effects, notably swallowing dysfunc-
tion, or dysphagia, which is a common and distressing complication. This condition 
greatly impacts the quality of life (QoL) of patients, causing issues such as aspiration 
pneumonia, malnutrition, and difficulties with speaking and eating. Advancements 
in radiotherapy, particularly intensity modulated radiotherapy (IMRT), offer the 
potential to reduce these adverse effects while maintaining or even improving thera-
peutic efficacy. One key advantage of IMRT is its ability to shape the radiation beams 
to precisely match the contours of the tumour, allowing for optimal targeting while 
sparing critical swallowing-related structures such as the pharyngeal muscles, base of 
the tongue, larynx, and upper oesophageal sphincter. Together, these structures are 
referred to as dysphagia aspiration-related structures (DARS). This level of precision 
can lead to lower rates of swallowing dysfunction and other complications commonly 
associated with traditional radiation therapy methods. In conclusion, IMRT repre-
sents a significant advancement in radiation therapy technology and has the potential 
to reduce swallowing dysfunction and other side effects seen with conventional 
radiotherapy.

Keywords: head and neck cancer, radiation-induced dysphagia, intensity modulated 
radiotherapy, swallowing exercise, quality of life

1.  Introduction

For decades, the true bottleneck in the treatment of HNC organ preservation has 
been radiation-associated dysphagia. Patients undergoing radiation therapy, either 
in conjunction with or apart from concurrent chemotherapy (RTCT), report varying 
degrees of dysphagia both during and immediately after treatment. This dysphagia, 
which may result from oral mucositis and laryngeal edema, which typically resolves 
within 3–4 months. However, in certain individuals, the healing process may lead 
to neurological impairment, lymphoedema, scarring, and soft tissue fibrosis. This 
can result in a swallowing disorder after the course of treatment is completed. This 
chapter explores how IMRT reduces swallowing dysfunction compared to conven-
tional radiotherapy, examining the underlying mechanisms, clinical evidence, patient 
implications, and its prevention.
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1.1  Understanding swallowing dysfunction in radiotherapy

1.1.1  Structures involved in swallowing

Thirty pairs of muscles and six cranial nerves—the XI nerve being less significant 
than the others—plays a crucial role in the swallowing process. These nerves include 
the trigeminal, facial, glossopharyngeal, vagus, accessory, and hypoglossal nerves (V, 
VII, IX, X, XI, XII) [1–3]. These structures involved in swallowing include:

Oral cavity and pharynx:

• Tongue: Critical for moving food and initiating swallowing.

• Soft palate: Closes off the nasal passages during swallowing.

• Pharyngeal muscles: Propel the food bolus from the mouth into the oesophagus.

• Epiglottis: Prevents food from entering the trachea (windpipe) by covering it.

• Larynx:

○○ Vocal cords: Close during swallowing to protect the airway; this represents the 
principle mechanism to prevent aspiration.

○○ Arytenoid cartilages: Assist in closing the vocal cords.

• Upper oesophageal sphincter (UES): Assist food to pass from the pharynx into the 
oesophagus when open.

1.1.2  Normal physiology of swallowing

Two paradigmatic models typically describe the physiology of normal eating and 
swallowing: the four-stage model for drinking and swallowing liquids and the process 
model for eating and swallowing solid food. The normal human swallowing model 
was first described using a three-staged sequential model. The four-stage model was 
originally split into three phases based on the swallowing process and the bolus’s 
location [4, 5]—the mouth, throat, and oesophagus phases. The four-stage model was 
eventually established after the oral phase was further spilt into two stages, i.e., oral 
preparatory and oral propulsive stage.

Oral phase:
Oral preparatory stage: The bolus is mixed with saliva and pressed against the hard 

palate in the anterior part of the tongue to form a seal, preventing the bolus from 
migrating into the oropharynx before swallowing.

Oral propulsive stage: Base of the tongue descends to widen the space between the 
tongue and palate, and the tongue tip rises to make contact with the hard palate’s 
alveolar ridge.

Pharyngeal phase: This phase is the shortest but the most complex because there is 
no pharyngeal activity until the bolus reaches the UES and triggers the swallowing 
reflux. This phase is entirely involuntary and involves cranial nerves that supply both 
motor and sensory functions, primarily the glossopharyngeal (IX) and vagus (X). The 
two crucial components of this phase are food passage and airway protection. Airway 
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protection involves preventing food from entering the trachea and larynx from the 
pharynx during food passage, while food passage refers to moving the food bolus 
down the pharynx, UES, and oesophagus. Several protective mechanisms ensure 
airway safety during this phase. The mechanisms that prevent aspiration include:

• The arytenoid cartilages bend forward to make contact with the vocal cords and 
epiglottis, closing the larynx before the UES opens.

• The thyrohyoid and suprahyoid muscles contract, pulling the hyoid bone and 
propelling the larynx posteriorly. Eventually, the laryngeal vestibule closes as the 
epiglottis tilts backwards.

• The UES opens to allow the bolus to enter the oesophagus due to the action of the 
proximal oesophagus, the inferior group of constrictor muscles, and the relax-
ation of the cricopharyngeal muscles.

Oesophageal phase: True peristalsis, regulated by the autonomic nervous system, 
controls bolus transport in the lower oesophagus, distinguishing it from the upper 
oesophagus. The UES helps the bolus enter the upper oesophagus. The oesophagus 
then experiences peristaltic waves, which assist in pushing the bolus past the lower 
oesophageal sphincter and into the stomach.

1.1.3  Neural pathway

The neural pathway is crucial to the act of swallowing. Temperature palpation, 
pressure, taste, and nociceptive somatic stimuli from the larynx and oropharynx are 
among the physicochemical properties of the bolus that are transmitted to the central 
pattern in the nucleus tractus solitarius through cranial nerves V, VII, IX, and X. There, 
data from the cortex is integrated with these inputs. The somatic sensory input required 
for normal swallowing is perceived by the pharyngeal branches of the X and IX nerves, 
the lingual branches of the V and IX nerves, and the laryngeal branches of the X nerve. 
The swallow response is initiated by the brainstem swallowing centre, which receives 
significant modulating inputs from both the oropharynx and the cortex [3].

1.2  Pathophysiology of radiation-induced dysphagia

Swallowing dysfunction, or dysphagia, resulting from radiotherapy is multifacto-
rial. The intricate coordination of muscles and nerves responsible for swallowing 
can be disrupted by radiation. This can involve both acute and chronic changes to the 
structures involved in swallowing. The key factors include:

• Acute (Early) Effect:

This phase occurs during or shortly after radiation and generally lasts for a few 
months but can be severe.

a. Inflammation (Mucositis): During and after radiotherapy, patients often experi-
ence mucositis, which is inflammation and ulceration of the mucous membranes 
lining the mouth and throat. This inflammation causes pain and swelling, mak-
ing the act of swallowing painful (odynophagia) and more difficult.
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b. Oedema: Radiation can cause swelling (oedema) in the structures involved in 
swallowing. This swelling can narrow the passageway, creating an obstruction 
that makes it harder for food and liquids to pass through.

c. Dysgeusia (taste dysfunction): This may have negatively impact the QoL. A 
decrease in oral intake caused by taste dysfunction may compromise nutrition.

d. Fatigue and weakness: Radiation therapy-related general fatigue can weaken 
and impair the coordination and strength of the swallowing muscles.

• Chronic (Late) Effects:

a. Tissue fibrosis: Radiotherapy can lead to fibrosis, which is the formation of 
excessive connective tissue and scarring. This fibrosis affects the muscles and 
connective tissues in the head and neck, reducing their flexibility and strength. 
Consequently, the coordinated movements required for effective swallowing 
are impaired. These progressive and irreversible effects may become noticeable 
between 6 months and 5 years following radiotherapy.

b. Nerve damage: Radiation can damage the nerves that control the muscles 
involved in swallowing. This damage can disrupt the signalling pathways 
necessary for initiating and coordinating the swallowing process, leading to 
weakened or uncoordinated muscle contractions. Increased sensory impair-
ment of the upper aerodigestive tract mucosa due to tissue loss or modifica-
tions after radiation therapy appears to be one of the primary causes of 
swallowing disorders, particularly aspiration.

c. Muscle atrophy: Prolonged inflammation and disuse of the swallowing muscles 
due to pain or difficulty can lead to muscle atrophy. The function of swal-
lowing is further compromised by decreased muscle mass and strength. The 
underlying constrictors muscles are also affected by the acute inflamma-
tion of the pharyngeal mucosa, which covers these muscles. This suggests 
that inflammation of the pharyngeal constrictors is a significant cause of 
inflammation.

d. Chronic xerostomia: Radiotherapy has the potential to harm the salivary glands, 
resulting in a significant reduction in saliva production (xerostomia). Saliva 
is essential for moistening and lubricating food, aiding in its formation into a 
cohesive bolus, and facilitating its smooth passage through the throat. A lack of 
saliva makes swallowing dry and solid foods particularly challenging.

e. Oesophageal stricture: Radiation can cause the oesophagus to narrow (stricture), 
leading to persistent and progressive difficulty in swallowing solid foods, 
which may require medical or surgical intervention to dilate the oesophagus.

f. Structural changes: Radiotherapy can induce structural changes in the tissues 
and organs involved in swallowing, including the larynx and throat, as well as 
strictures, which are narrowing of the oesophagus. These changes can create 
physical barriers to effective swallowing.
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g. Combined impact: The combination of these factors results in multifaceted 
swallowing dysfunction, which includes difficulty initiating a swallow, pain 
during swallowing, a sensation of food sticking in the throat, choking, and an 
increased risk of aspiration (food or liquids entering the airway). The cumula-
tive effect significantly impacts the patient’s ability to eat and drink, poten-
tially leading. To dietary deficiencies and a lower QoL.

1.3  Consequences of radiation-induced dysphagia

Patients frequently experience swallowing dysfunction and its potentially fatal 
complications (malnutritional and aspiration pneumonia), which are brought on by 
both primary cancer (baseline dysphagia) and treatment due to the close proximity of 
tumour location and structures related to dysphagia and aspiration [6–8]. Dysphagia 
has impacts on the patient, their family, and the healthcare system.

The consequences of radiation-induced dysphagia include:

1. Aspiration pneumonia: Aspiration, in which food or liquid enters the lungs rather 
than the stomach, is a risk factor for dysphagia. This can cause pneumonia, a 
serious lung infection that can be life-threatening, particularly in immunocom-
promised patients.

2. Nutritional deficiency: Difficulty swallowing can lead to reduced food intake, 
resulting in malnutrition and weight loss. This can weaken the immune system, 
reduce muscle mass, and affect overall health.

3. Chronic pain: Some patients may experience chronic pain and discomfort in the 
throat or chest due to inflammation and fibrosis (scarring) of the tissues affected 
by radiation.

4. Dehydration: Trouble swallowing liquids can lead to inadequate fluid intake, 
causing dehydration, which can affect various bodily functions such as low blood 
pressure, deranged kidney function, and exacerbate other health issues.

5. Decline in QoL: Eating and drinking can be challenging and uncomfortable, 
which can significantly lower one’s QoL. Patients may feel depressed, anxious, or 
frustrated due to their inability to socialise or enjoy meals.

6. Social isolation: The inability to eat normally can lead to social isolation, as 
patients might avoid social gatherings that involve food, further impacting their 
emotional wellbeing.

2.  Advantages of IMRT over conventional radiotherapy

A high rate of radiotherapy-associated dysphagia has historically been associated 
with radiation-related dysphagia, which affects over 50% of patients and frequently 
results in pharyngo-oesophageal strictures, aspiration pneumonia, malnutrition, and 
prolonged reliance on percutaneous endoscopic gastrostomy (PEG) tube dependence 
[6, 9–11]. Therefore, over the past 30 years, radiotherapy has evolved from being based 
on two-dimensional (2D), or conventional, to three-dimensional (3D). Incorporating 
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3D images, and advanced computer algorithms has reduced radiation-related side 
effects, and IMRT is a form of 3D conformal radiotherapy (3DCRT) that allows for 
precise targeting of tumours while minimising exposure to surrounding healthy tis-
sues. Numerous studies have shown that IMRT lowers the risk of swallowing dysfunc-
tion because, in contrast to 3DCRT, it can produce concave dose distributions that 
better avoid a number of significant dose-limiting structures, including DARS. This 
could result in better functional outcomes [12–15]. Key features of IMRT include:

• Modulated radiation beams: IMRT is an optimal method for allocating non-
uniform intensities, or weights, to small subdivisions of beams, referred to as 
“beamlets” or “rays.” The greatly enhanced control over the radiation fluence 
results from the ability to optimally manipulate the intensities of individual rays 
within each beam, allowing for the customised design of ideal dose distributions. 
These better dose distributions could result in less toxicity to normal tissue as 
well as better tumour control.

• 3D imaging: Advanced imaging techniques (e.g., computed tomography, mag-
netic resonance imaging) guide the precise delivery of radiation, optimising 
tumour targeting and sparing normal tissues.

• Multiple angles of delivery: IMRT can deliver radiation from multiple angles, further 
refining the distribution of the dose and reducing the risk to non-target tissues.

• Dose escalation: Higher doses can be delivered to the tumour with fewer side effects.

• Dose distribution optimisation: Algorithms that calculate the optimal radiation 
dose distribution to maximise tumour control and minimise side effects.

3.  Prevention of radiation-induced dysphagia

3.1  IMRT in reducing swallowing dysfunction

3.1.1  Evidence

Numerous studies on parotid sparing have demonstrated the potential of IMRT to 
lower doses to the parotid glands as well as reduce the risk of developing xerostomia. 
This leads to a shift in focus to the most debilitating effect on a patient’s daily life, i.e., 
swallowing dysfunction, which can even result in life-threatening complications such as 
aspiration pneumonia. Regardless of the primary tumour site, radiated patients typi-
cally experience similar swallowing dysfunction. For instance, nasopharyngeal tumours 
have been shown to cause issues with both the oral stage of swallowing and the pharyn-
geal stage, even though the primary tumour is limited to the nasal cavity [16, 17]. Recent 
research indicates that long-term dysphagia may negatively affect QoL even more than 
xerostomia [18–21]. Following the disclosure that radiation-induced dysphagia impairs 
QoL and increases the risk for silent aspiration in patients, various studies have been 
conducted to identify structures that may be responsible for swallowing dysfunction 
and to evaluate the potential of dose constraints of these structures [22–24].

Eisbruch et al. have conducted a research to determine which structures have 
anatomical or functional abnormalities that cause dysphagia, aspiration, or impaired 
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swallowing. Additionally, they investigated the viability of sparing these structures 
with specific IMRT techniques, taking care to preserve the target tumour volume [25]. 
Eisbruch et al. were the first to raise doubts about a relationship between dose-volume 
parameters and dysphagia. Thirty-two patients with locally advanced HNC had a high 
incidence of dysphagia after two chemoradiation protocols. The researchers observed 
a significant increase in the thickness of the supraglottic larynx (SGL), glottic larynx, 
and pharyngeal constrictors. This allowed the authors to designate these organs as 
dose-limiting structures, and they recommended a 50 Gy starting dose limit for the 
pharynx to prevent stricture at this site [12]. The contouring guidelines proposed by 
Eisbruch et al. and the anatomical swallowing organ at risk have been used in later 
studies to provide more evidence for reducing dysphagia. These structures were iden-
tified as the pharyngeal constrictors, larynx, and SGL. Unlike 3DCRT and conven-
tional methods, IMRT preserved these structures through the use of optimised and 
customised IMRT plans. IMRT decreased DARS V50 (the percentage of volume that 
received a dose of 50 Gy) by 7–10% on average, which led several centres to examine 
the effect of the dose given to DARS on different late dysphagia measures [12]. A 
study conducted at our institute by Upadhyay et al. also revealed that low-volume 
DARS could be significantly spared by using IMRT as opposed to 3DCRT [26].

Felix et al., conducted a prospective longitudinal investigation that included 
patients with oropharyngeal and nasopharyngeal cancers in stages I–IV. All these 
patients were treated with a definitive chemo-IMRT regimen to spare the pharyngeal 
constrictors, glottis, SGL, and other dysphagia-related structures. Sparing of DARS 
is very challenging in nasopharyngeal carcinomas because the retropharyngeal nodes 
are always contoured in high-risk volumes, i.e., >50 Gy and are in close approxima-
tion to the constrictor’s muscles. The novel IMRT approach resulted in swallowing 
outcomes that were marginally worse than baseline over the long term, indicating the 
possibility of functional improvements [27].

Van der Molen et al., assessed the dose-effect relationship for swallowing difficul-
ties following concurrent chemotherapy in locally advanced HNC. They found that 
the likelihood of developing dysphagia increased with each 1 Gy mean dose increase 
to the inferior constrictor muscle, with an odds ratio of 1.11. Other DARS structures 
that were known to be important in the dysphagia status but had not yet been studied 
include the base of the tongue, larynx, oesophagus, and cricopharyngeus muscle [28].

Nutting et al., in comparison to standard IMRT (st IMRT), examined whether 
a dysphagia-optimised IMRT (do-IMRT) could lower the dose to DARS as well as 
improve swallowing function in a randomised multicentre trial. They It was dis-
covered that at 3, 12, and 24 months, participants who received do-IMRT reported 
normalcy in their diet and eating in public—more than 75% or more than 90%—com-
pared to those who received stIMRT. IMRT reduces V50 (volume receiving a dose 
of 50 Gy) of pharyngeal constrictors by 10%, and do-IMRT reduces these volumes 
further by an average of 10% [29].

3.1.2  Delineation guidelines for DARS

Following the identification of DARS, efforts were made to implement new strate-
gies into practice with the goal of lowering the dosage to these structures. Guidelines 
have been developed in various literatures based on normal anatomy and function, 
and consensus from various literature has been summarised in Table 1 and Figure 1 
depicting contoured DARS on a contrast-enhanced computed tomography scan using 
these guidelines.



Navigating Swallowing Disorders – From Symptoms to Solutions

222

Figure 1. 
Contoured individual DARS in a sagittal section of a contrast-enhanced computed tomography scan of neck; 
(A) pharyngeal constrictor muscles [yellow-superior, green-middle, orange-inferior]; (B) base of tongue (dark 
yellow); (C) larynx (red); (D) upper oesophageal sphincter (UES) (pink).

Delineation of individual dars

Cranial Caudal Anterior Posterior Middle Lateral

SCM Caudal tip of 
pterygoid plate 
or occipital 
condyle

Upper 
edge of 
hyoid 
bone

Anterior edge 
of pterygoid 
plate

Cervical 
vertebrae or 
longus capitis 
muscle

Pharynx Palatine tonsil or 
parapharyngeal 
space

MCM Upper edge of 
hyoid bone

Lower 
edge of 
hyoid 
bone

Oropharynx Cervical 
vertebrae or 
longus capitis 
muscle

Pharynx Parapharyngeal 
space

ICM Lower edge of 
hyoid bone

Lower 
edge of 
cricoid 
cartilage

Arytenoid, 
first tracheal 
ring

Vertebral 
body or 
longus capitis 
muscle

Pharynx Parapharyngeal 
space

BOT Below the soft 
palate (uvula)

Upper 
edge of 
hyoid 
bone

Posterior 
third of 
tongue

Pharynx Pharynx Palatine tonsils

LARYNX Upper edge of 
epiglottis

Lower 
edge of 
cricoid 
cartilage

Anterior tip 
of thyroid 
cartilage

Inferior 
constrictor 
muscle

Thyroid 
cartilage

Pharyngeal 
lumen

UES Lower edge 
of cricoid 
cartilage

Upper 
edge of 
trachea 
or sternal 
notch

Tracheal 
lumen

Vertebral 
body

— —

Abbreviations: SCM, superior constrictor muscles; MCM, middle constrictor muscles; ICM, inferior constrictor muscles; 
BOT, base of tongue; UES, upper oesophageal sphincter.

Table 1. 
Summarised delineation guidelines for individual DARS.
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3.1.3  Relation of dose and dysphagia

Numerous dose-volume constraints linked to dysphagia have been proposed. As 
per the study by Dirix et al., there is a correlation between late dysphagia and V50, 
Dmean for SGL, and the middle pharyngeal constrictor muscle (MPCM) [30].

Caudell et al. showed that aspiration and PEG tube dependence were related to Dmean 
(more than 41 Gy), V60 [volume receiving a dose of 60 Gy] (more than 24%) for the infe-
rior pharyngeal constrictor muscle (IPCM), and the larynx’s V60 (greater than 12%) [31].

Li et al., state that the recommended dose constraints of less than 55 Gy to the 
IPCM and a maximum dose of less than 60 Gy to UES to minimise the risk of long-
term use of percutaneous endoscopic gastrostomy (PEG) [32].

Feng et al., [27] examined 73 patients with stage III/IV oropharyngeal cancers to 
determine the effectiveness of swallow-sparing chemotherapy-IMRT. By imposing a 
dosimetric constraint of less than 50 Gy, the IMRT technique spared the supraglottic 
larynx (SGL) and pharyngeal constrictor muscles (PCM) surrounding the infre-
quently affected medial retropharyngeal lymph nodes (RPLN). The entire organ 
system received mean doses of 58 and 48 Gy, respectively; the mean doses to the 
spared portions of PCM and SGL were 48 and 42 Gy. Significantly, no relapses were 
found inside or close to the spared structures, indicating that this dosimetric sparing 
did not raise the risk of locoregional recurrence. The novel IMRT approach resulted 
in swallowing outcomes that were marginally worse than baseline over the long term, 
indicating the possibility of functional improvements.

Improved swallowing outcomes were significantly correlated with mean doses to 
the entire PCM and its constituent parts, the oesophagus, superior constrictor, and 
SGL, according to subsequent dosimetric analysis [33]. Comparing the mean doses 
and partial volumes of these structures (PCM and SGL) receiving 50–65 Gy to the 
video-fluoroscopy-based aspirations revealed significant correlations; the strongest 
correlations were observed with the superior pharyngeal constrictor (p = 0.005). 
Furthermore, the volume of PCM receiving 65 Gy was higher than 50% in all aspira-
tion patients, the volume of SGL receiving more than 50 Gy was greater than 50%, 
and the mean dose to the pharyngeal constrictors was higher than 60 Gy.

Van der Molen et al., [28], evaluated that when the dose-effect relationship for 
swallowing dysfunction following concurrent chemotherapy in locally advanced 
HNC was examined, it was discovered that aspiration at 10-weeks was significantly 
predicted by the mean IPCM dosage and the volume of IPCM receiving 60 Gy (V60). 
Swallowing problems were found to be significantly correlated with masseter dose 
parameters (mean, volume receiving 20 Gy {V20}, volume receiving 40 Gy {V40}, and 
V60) 1 year after treatment. For the IPCM’s V60, there was also an inverse relationship 
(lower dose related to a higher probability). They only had constrictor muscles. The 
incidence of aspiration or laryngeal penetration can be significantly predicted by the 
mean dose of 1 Gy, resulting in an odds ratio of 1.11. An additional important predictor 
is the dose-volume V60 to the inferior constrictor. Other DARS structures that were 
known to be important in the dysphagia status but had not yet been studied included 
the base of the tongue, larynx, and oesophagus with the cricopharyngeus muscle.

In an investigation done by Prameela et al., [34] concluded that there were clear-
cut statistical and subjective correlations between dosages of the swallowing struc-
tures, particularly the base of the tongue, larynx, as well as constrictor muscles. The 
patient’s ability to swallow is correlated statistically and clinically with the probable 
mean dose constraints. IMRT outperformed 3DCRT statistically significantly in 
terms of volume receiving a dose of 30 Gy (V30) (P = 0.051), V50 (P = 0.002), V60 
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(P = 0.002), and dose of 80 Gy receiving how much volume (D80) (P = 0.023) for 
swallowing structures taken together.

A statistical cut-off dose of 65.18 Gy in IMRT and 62.76 Gy in 3DCRT was deter-
mined for the base of the tongue. It was found that 3/8 (37.5%) of the patients who 
had undergone radiation therapy greater than 63 Gy were in need of feeding tubes. 
A mean dose to the larynx exceeding 41 Gy [31] or above 50 Gy, [35] was linked to 
PEG tube dependence. According to their analysis, patients in the 3DCRT group who 
received a dose higher than 55.10 Gy to the larynx experienced significant dysphagia 
and feeding tube dependence. This dose was shown to have both subjective and statis-
tical significance. According to the study, 63 and 55 Gy are the likely limiting doses for 
the occurrence of dysphagia in the base of the tongue and larynx, respectively.

Hedge RA et al., determined the tolerance limits for dysphagia in HNC and noted 
that the range of the Dmean to the combined constrictor volume was 16.59–71.31 Gy. 
The ability to swallow only liquids and to take semisolids but not solids (Grade 3 and 4 
late toxicity, respectively) is statistically significant, and it is correlated with a threshold 
mean dose of 63 Gy to the superior constrictors muscles. Higher doses to the base of the 
tongue and superior constrictor muscles independently contribute to late toxicity with 
grade 3 and 4 late toxicities (p = 0.013 and 0.005, respectively). They also found that a 
significant parameter for expected grade 3 and 4 toxicities was V60 of the inferior con-
strictor. Given that it is the longest constrictor, this may imply a volume correlation [36].

Sharma A et al., studied the possibility of using IMRT to lower the risk of post-
treatment dysphagia in HNC and found that lowering the V50 of these structures or 
lowering the mean dose below 50 Gy may help lower the incidence of aspiration and 
dysphagia. There may be a steep dose-effect relationship following a 55 Gy DARS 
dose, with a 19% rise in the likelihood of dysphagia for each 10 Gy [14]. It seems that 
the most significant dosimetric predictor of late swallowing dysfunction is the mean 
dose that PCM received. Additionally, patients with mean doses to PCM of 61–64 Gy 
and mean doses to the larynx of 48–54 Gy exhibit worsening aspiration and swallow-
ing in comparison to mean doses of 52–55 Gy and 36–38 Gy, respectively, in 3DCRT 
and IMRT to these structures [37].

Two studies done in our institute: The first study done by Upadhyay et al., com-
pared 3DCRT and IMRT without giving any dose constraints to structures related to 
dysphagia and found that there is a significant advantage with IMRT in comparison 
to 3DCRT in terms of the pharyngeal constrictor mean dosage (66.03 vs. 68.7 Gy; 
p = 0.003) and the mean dose to combined DARS has also been statistically signifi-
cantly lower in IMRT i.e. (66.15 vs. 70.09 Gy, p = 0.001). Furthermore, the IMRT 
group experienced a decreased rate of clinical worsening of dysphagia (48 vs. 80%, 
p = 0.003) [26]. After realising there is a relative reduction in doses in IMRT in com-
parison to 3DCRT, another study done in our institute by Agarwal et al., aimed to see 
how feasible IMRT is in achieving dose constraints for DARS and concluded that V60 
and V70 of the inferior constrictor and larynx are statistically significant in prevent-
ing swallowing dysfunction in the do-IMRT group [38].

3.1.4  How feasible is IMRT in achieving dose constraints

Radiation-induced acute and late dysphagia can be predicted by T and N stage, 
primary site, treatment volume, and patient characteristics (baseline swallowing func-
tion, performance status (PS), any history of addiction, age, lean mass). The following 
question arises: Is the primary site an important factor that results in an increased inci-
dence of late dysphagia? According to a series of reports by Logemann et al., the most 
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common disorders that are observed are those that affect pressure during swallowing 
and protect the airway (reduced tongue base retraction and reduced tongue strength) 
[39]. Patients with oropharyngeal and laryngeal cancer were reported to exhibit a 
reduction in the base of tongue movement more frequently. The posterior tongue is 
most likely to receive the maximum radiation dose when treating oropharyngeal and 
laryngeal cancers because it is situated between them. A similar result was found by 
Langius et al., who discovered that at 3 months following radiation therapy, patients 
with oropharyngeal tumours had a statistically significant worsening in their ability to 
handle semisolids [40]. In a study by Caudell et al., patients with pharyngeal carcinoma 
(oropharynx, hypopharynx, larynx) showed grade 3 or more dysphagia, i.e., 28.6% of 
cases, compared to 7.5% for oral cavity and nasopharynx cases [31]. The author’s study 
showed similar findings, whereby dysphagia is commoner in patients with pharyngeal 
carcinoma, i.e., 48% (n = 24), followed by hypopharynx with 28% (n = 7), larynx 20% 
(n = 5) and least common in patients with oral cavity carcinoma, i.e., 12% (n = 3) [26].

Because a significant portion of DARS was observed to lie within the treating 
volume in cases of oro-larynopharynx carcinoma, being challenging to spare, dose 
constraints to DARS cannot be achieved in all HNC cases. A study conducted by Adan 
et al., noticed that when the volume of the planning target volume (PTV) is more 
than 150 cc, DARS overlaps with PTV, which makes achieving dose constraints below 
60 Gy difficult [41]. Figure 2 illustrates that 73% of the 70 Gy dose covers DARS. 
Therefore, patient selection and tumour site are important factors in providing better 
swallowing function and therapeutic results.

Other predicted factors affecting radiation-induced dysphagia is age as an impor-
tant risk factor because radiation-induced fibrosis and atrophy have a contributing 
effect on dysphagia, as explained previously, and worsen in older age groups [42].

3.2  Swallowing exercise

Preventive evidence is mounting that patients with HNC should start proactive 
swallowing exercises before receiving radiation therapy. Numerous compensatory 

Figure 2. 
Ca Supraglottic Larynx (cT3N2aM0) Stage IVa, showing the dose wash of radiotherapy plan without applying 
any dose constraints to DARS. The red dose wash indicates a dose of more than 95% of 70 Gy; the blue indicates 
less than 50% of 70 Gy. It is well appreciated that most of the DARS are within the PTV.
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strategies exist, such as postural adjustments and manoeuvres. Most people agree 
that even if a patient has a feeding tube, these exercises should begin before cancer 
treatment and continue both during and after treatment [7, 43–45]. While swallowing 
rehabilitation can be beneficial if it is initiated soon after treatment, it can also help 
prevent swallowing episodes from occurring less frequently and enhance the patient’s 
QoL. Therefore, it is widely believed that prevention should be prioritised [7, 44–46]. 
Some swallowing functions may be improved by preventive swallowing exercises 
following radiotherapy [45–50], but treatment compliance issues limit their effective-
ness. The prophylactic swallowing exercises consist of

• Effortful swallow: Patients are instructed to swallow hard, squeezing all the 
muscles involved in swallowing.

• Mendelsohn manoeuvre: This involves holding the larynx (voice box) at its highest 
point during a swallow for a few seconds before releasing.

• Masako manoeuvre: Accomplished by swallowing with the tongue wedged 
between the teeth.

• Shaker exercise: This involves lifting the head while lying down to strengthen the 
muscles involved in swallowing.

• Tongue hold swallow: To strengthen and coordinate the tongue, hold it against the 
roof of the mouth while swallowing.

• Supraglottic swallow: Includes clearing the airway of any leftover food or liquid 
by coughing, holding one’s breath, and swallowing.

4.  Future directions

By offering a better toxicity profile than conventional radiotherapy, IMRT has 
demonstrated that it is safe in terms of oncological outcomes and can prevent dys-
phagia. These results have paved the way for an even more conformal method, i.e., 
proton therapy, which uses intensity modulated proton therapy (IMPT) to further 
refine its treatment plan. The advantage of IMPT is that the majority of the energy is 
concentrated in a localised area, and as it travels through the medium there is minimal 
energy, very little energy loss in the process—a phenomenon is referred to as the Bragg 
peak. As a result, the distal side of the tumour receives less radiation. As IMPT gains 
popularity and more proton centres open globally, clinical trials are being conducted 
to demonstrate the effectiveness of IMPT in preventing post-radiation dysphagia.

When using more intricate treatment methods, it is crucial to accurately identify 
the organ at risk and administer the medication. Small changes in the tumour’s 
volume brought on by tumour shrinkage or anatomical changes in the patient, such 
as weight loss or sarcopenia, may pose a risk for dosimteric changes that could lead 
to treatment failure or an increase in toxicity. Adaptive radiotherapy (ART) might 
offer a remedy for this issue. During radiotherapy, RT plans are modified according 
to anatomical changes and tumour volume using sequential CT scans. However, it is 
unlikely that every patient receiving IMRT will require ART. Because ART requires 
significant time and resources, it should only be used for patients who will benefit 
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clinically. Brown et al., created ART risk profiles that could serve as a roadmap for 
clinical judgement for nasopharyngeal and oropharyngeal cancers. This would enable 
the identification of patients who would benefit from ART prior to the initiation of 
therapy [51]. Most likely, the use of ART in conjunction with IMPT will become even 
more crucial than IMRT alone.

5.  Conclusions

Swallowing issues should be considered when assessing the aggressiveness of can-
cer-directed treatment and evaluating the potential benefits of post-treatment care 
in HNC patients to prevent swallowing dysfunction and lower the risk of aspiration. 
Therapeutic interventions, along with routine diagnostic swallowing assessments 
before, during, and after radiation therapy, should be part of the new standard of care 
for HNC patients. This will enable accurate supportive care to be provided during 
treatment to prevent dysphagia and allow for proper prediction of late dysphagia.
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Chapter 12

Dysphagia: Nutritional 
Management and Implications
Donnette Alicia Wright

Abstract

Dysphagia is a public health concern, which is strongly associated with undernu-
trition impacting serum levels of both macro- and micro nutrient intake levels. Nearly 
40% of all dysphagia patients are at risk of malnutrition. The link between malnutri-
tion and quality of life increases the importance of optimal nutritional management 
of dysphagia. A comprehensive multi-team individualized therapy, including assess-
ment, diagnosis (of the related nutritional risks), intervention and follow-up, is nec-
essary to ensure optimization of nutritional status and general well-being. Nutritional 
standards have been presented as traditional approaches, which present risks and 
gaps to ideal nutritional status when compared to conventional recommendations, 
which individualize therapies for the best outcomes in the nutritional standards of 
patients with dysphagia. A review of the current evidence will provide contemporary 
guidance and best practice for nutritional wellness in this unique group of patients.

Keywords: nutritional optimization, dysphagia, nutritional status, swallowing, 
deglutition, nutritional assessment

1.  Introduction

Dysphagia is a gastrointestinal dysfunction mainly affecting the upper gastro-
intestinal system. It may be a symptom of an underlining condition or a primary 
physiological dysfunction. It involves the pathophysiological dysregulation of the 
deglutition of foods. Nutritional impairment presents as a strong risk factor, approxi-
mately 32% of all dysphagia patients experience malnutrition and negative outcome 
of dysphagia [1, 2]. Older and infirm people present as having higher risk of develop-
ing dysphagia. Due to the limitations in healthcare resources that lead to a lack of 
assessment and diagnosis of non-communicable disease, developing countries have 
a higher disease burden. These conditions increase the risk of dysphagia. Stroke, for 
example, is one of the risk factors of dysphagia. The current evidence suggests that 
the bulk of stroke burden (80% of all incident strokes, 77% of all stroke survivors, 
87% of all deaths from stroke and 89% of all stroke-related disability-adjusted life 
years (DALYs)) in 2017 was in low- and middle-income countries (LMICs) [3]. Health 
outcomes related to dysphagia include malnutrition, weight loss, muscle wasting, 
increased risk of infections and increased length of hospital stay that are linked 
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to dysphagia [4]. These conditions have been clearly documented to influence the 
quality of life, particularly influencing morbidity and in extremes, mortality risks. 
These outcomes can be modified with multi-specialty team management, focusing 
on detailed assessment, accurate diagnosis, individualized interventions, continu-
ous follow-up and personalized adjustments throughout therapy. The treatment of 
dysphagia is recommended to be comprehensive with the principal goal of nutritional 
optimization. It is also imperative that research, examination and evidence-based 
treatment form the platform for the therapeutic management of dysphagia to opti-
mize health outcomes. This chapter aims to examine the current epidemiological 
context of dysphagia, risks and clinical outcomes of dysphagia. It summarizes the 
contemporary strategies to diagnose dysphagia and comprehensively examines the 
contemporaneous standards to treat and manage dysphagia, especially its nutritional 
requirements.

2.  Incidence

Dysphagia is the medical term for an umbrella group of swallowing disorders, 
which may be structural, neurological or psychogenic, as it affects quality of life 
and physiological outcomes. Internationally, dysphagia has an estimated prevalence 
rate of 20% in the general population; however, it disproportionally affects the 
elderly when compared to young adults and children. The estimates are documented 
to affect approximately 50–66% of people over 60 years of age [5]. In the United 
States of America, the number of people affected is lower. The reported prevalence 
data are one in 17 (6%) adults and similar sources have reported that mean affected 
age has increased from 46.6 to 48.1 years [6]. Contradictory evidence exists, sug-
gesting that the prevalence data were as high as 16% among Americans [7]. The 
disparity in the reported prevalence data has been explained by the difference 
in the subset of Americans sampled, the timing of the studies, the criteria used 
to define and the tools used to test for dysphagia. While the recorded prevalence 
of dysphagia in America is only 6% (1 in 17), the rates in Asia are closer to that 
described for the general international population. Asian prevalence of dysphagia 
in the geriatric population living in the community ranges from 13.8 to 33.7%, while 
the international rates of institutional dysphagia were documented to be between 
26 and 60% [8]. In South African countries, the prevalence of dysphagia following 
stroke was 56% [9]. Caution must be exercised when interpreting the prevalence 
of dysphagia in [9] study. This is due to the use of very conservative measurement/
assessment practices they employed in the study to evaluate dysphagia cases in the 
targeted population. The patient’s history and bedside subjective tests were used as 
the primary means to diagnose the disease, rather than confirmatory diagnostic and 
radiological tests. This limited evidence does not fully capture the disproportional 
disease and disability burden of the continent. Moreover, no current evidence is 
available on the general prevalence of dysphagia in Africa, which is partly accounted 
for by the under-resourced healthcare system [10]. However, due to the potential for 
poor quality of life and increased disease burden associated with dysphagia, urgent 
and comprehensive healthcare interventions are critical globally, particularly in 
Africa. Though the prevalence data vary by region, the elderly are predominantly 
affected and there is a greater concentration of the condition among those who are 
institutionalized, with hospitalized patients having higher incidence when com-
pared to community-dwelling individuals. This rate balloons when individuals are 
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admitted to tertiary care facilities and nursing homes. In addition to the dispropor-
tionate impact of dysphagia on the elderly, it substantially affects more women when 
compared to men. The current incidence suggests 52.9% females compared with 
47.1% of males who were diagnosed with dysphagia. The same study reported an 
unusual finding with respect to the difference in health-seeking behaviors by gender 
[7]. They found that older age, male gender, having insurance, having comorbidi-
ties and more severe dysphagia symptoms were associated with increased odds for 
seeking care for dysphagia. In view of the statistics and the impact on functionality, 
health and maintenance, it is clear that dysphagia affects quality of life and the 
magnitude of its impact is directly related to early comprehensive multi-disciplinary 
but individualized care.

3.  Definition and classification

Contemporary evidence points to a lack of consensus on the actual levels of popu-
lation data for dysphagia. The pundits suggest that the dissonance surrounding the 
statistical evidence rests in the definition, assessment and ultimately diagnosis of dys-
phagia. To define the condition, it is imperative that the first step be the examination 
of the normal physiology of deglutition. Swallowing is a process requiring the coor-
dination of a complex series of motor, sensory and psychological activities that are 
voluntary and involuntary [11]. This complex process begins with lip closure and the 
formation of the bolus and terminates with the admittance of the bolus through the 
esophageal sphincter and its subsequent closure [12]. Several authorities have defined 
dysphagia and definitions recorded include concepts that express a change in the 
normal physiology and consider that there is a normal structural decline with aging, 
which predisposes the elderly to dysphagia. One of the most well-defined meanings 
stems from an articulation of normal swallowing advanced by The International 
Classification of Functioning, Disability and Health (ICF), which classifies swallow-
ing as “the function of clearing food and drink through the oral cavity, pharynx, and 
oesophagus (gullet) with an appropriate rate.” They propose that dysphagia is defined 
as: the difficulty in transferring food from the mouth to the stomach at an appropri-
ate rate [11]. Importantly, dysphagia is a condition that involves the difficulty in the 
transition of both liquid and solid bolus through the esophagus and into the stomach. 
It spans both intermittent, transient and chronic forms [13].

Moreover, dysphagia may also be classified as psychogenic. This form of dysphagia 
is described as lacking structural, organic or physiological cause but is a perception 
of difficulty swallowing with associated avoidance in swallowing certain foods and 
liquids. To avoid misdiagnosis, a multi-disciplinary team of medical practitioners 
should be enlisted and the diagnosis should be suspected in patients with strong psy-
chological history of mental disability, such as paranoia, anxiety and delusions [14]. 
Organic dysphagia can be classified into two groups, oropharyngeal dysphagia (OD) 
and esophageal dysphagia. The time and anatomical health impact differs between 
the categories of organic dysphagia. In oropharyngeal dysphagia (OD), the patient 
experiences the difficulty immediately upon swallowing. Additionally, the affected 
patient undergoes physiological abnormalities in the upper gastrointestinal tract due 
to physical changes, which may include an imbalance in the coordination between 
the respiratory and nutritional systems [11]. In the elderly, OD is described as being 
associated with decline in functional capacity, increase in frailty, polymedication and 
multimorbidity [15]. In the younger population, dysphagia is more likely to be linked 
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with underlying systemic illnesses, such as autoimmune diseases, gastroesophageal 
reflux disease (GERD) or eosinophilic esophagitis [5]. In the general population, 
other conditions, such as radiation, peptic ulcer disease, as well as improper esopha-
geal contraction in achalasia, increase the risk of dysphagia (see Figure 1).

Alternatively, esophageal dysphagia occurs moments after swallowing is initiated 
and is usually described as the perception of food being lodged in the throat. Medical 
professionals suggest that it occurs when there is difficulty with the passage of solid or 
liquid material through the gullet, anatomically this is the region between the phar-
ynx and the inlet (esophageal/cardiac sphincter) to the cardia of the stomach [13, 17]. 
Both forms of organic dysphagia may be caused or affected by structural, neuromus-
cular, infectious and inflammatory diseases and are broadly classified as mechanical 
or motility factors. Mechanical factors within the esophagus that predisposes a patient 
to dysphagia include cancers, strictures, lesions, inflammation and muscular damage 
and usually only affect the deglutition of solids. Alternatively, motility-related factors 
include spasms, achalasia and systemic sclerosis and are thought to impair the swal-
lowing of both liquids and solids.

Figure 1. 
Epidemiology of dysphagia. Available from: [16]. Republished through creative common license. Licensed under 
CC BY 4.0 (Prevalence of dysphagia in adults and children. Sample sizes (n) are shown to the right of each 
bar. Please note that the denominators of at-risk populations from the studies presented in this figure may have 
different definitions, i.e., some populations may be highly symptomatic or selected. † Diagnostic criteria based on 
esophageal dysfunction or esophageal eosinophilia. ‡ Diagnostic criteria based on eosinophil count per high-power 
field. § Diagnostic criteria based on 2007 guidelines. 2 Diagnostic criteria based on SNOMED-CT diagnosis; no 
diagnostic codes were reported for any other study. † † Data refer to dysphagia or food impaction. SNOMED-CT, 
Systematized Nomenclature of Medicine-Clinical Term).
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4.  Diagnosing dysphagia

The diagnosis of dysphagia is inconsistent and the related prevalence and incidence 
data are to be interpreted with caution due to the variation within the scientific com-
munity with respect to its established definition and defining features. Accurate diag-
nosis of dysphagia is critical to the acceptance of research findings and the available 
statistical evidence. Diagnostic accuracy also guides intervention and individualization 
of treatment. Contemporary evidence points to a multi-team specialist approach in 
diagnosing the condition. The multi-disciplinary team includes the following profes-
sionals; doctors, physiotherapists, speech therapists, rehabilitators, nurses, auxiliary 
nursing care technicians and some jurisdictions recognize the role of the lactation 
specialists in diagnosing neonatal and infantile dysphagia [18]. This multi-disciplinary 
team approach is thought to be effective in identifying nuanced changes, especially 
with respect to nutrition in at-risk and specific populations [19, 20].

There exist a number of assessment measures that can be employed in the diagno-
sis of dysphagia and that incorporate standards of history taking, physical assessment 
and diagnostic tests/procedures. There is scientific consensus that history taking is 
important in diagnosing and guiding the diagnostic process for dysphagia. Questions 
concerning the onset, duration and severity of the dysphagia, and a variety of associ-
ated symptoms may help to distinguish between the organic forms of dysphagia and 
guide the need for other diagnostic procedures. In addition to the timing and duration 
of swallowing difficulty, doctors routinely ask about coughing, weakness, weight loss, 
heartburn, pain and regurgitation [21, 22]. Contemporary scientists support these 
seminal views and suggest that most (80%) of all dysphagia-afflicted patients may be 
diagnosed by detailed targeted history taking [23]. Moreover, scientists suggest that a 
detailed examination of the respiratory and upper gastrointestinal tract be examined 
to determine structural factors that may contribute to dysphagia. Each structure in 
these shared systems should be assessed, as presented in Figure 2.

Data gathered from anamnesis (history taking) will also determine whether 
the subsequent diagnostic procedure should be an endoscopy, a barium swallow or 
esophageal manometry. Targeted questions about the onset, timing and severity of 
swallowing impairments and the associated symptoms such as coughing and breath-
ing may help to narrow the differential diagnosis. Instances of swallowing impairment 
immediately after ingestion may lead to the suspicion of oropharyngeal dysphagia and 
the report of challenges with only solid foods may lead to the impression that there 
may be mechanical impairments (See Figure 3). In some difficult cases, all three diag-
nostic techniques may need to be performed to establish an accurate diagnosis [21].

• Barium swallow is an imaging study that includes a fluorescent dye to detect 
structural changes in the mucosal lining of the throat and esophagus. It is often 
performed first.

• Endoscopy is minimally invasive and provides imagery of the upper gastrointes-
tinal tract using an endoscope camera.

Esophageal manometry examines gullet motility, esophageal musculature and the 
functionality of the upper and lower esophageal sphincters. This diagnostic evalu-
ation is customarily performed after the barium meal and endoscopic evaluations. 
North American practice identifies additional diagnostic strategies in evaluation 
of dysphagia. They include dysphonia assessment, abnormal pharyngeal sensation 
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Figure 3. 
Image of throat with dysphagia diagnosis and medical markers. Available from: Adobe stock, difficulty 
swallowing (September 7, 2024). https://stock.adobe.com/jm/search?k=&token_type=bearer&expires_
in=86399&asset_id=903525454. Republished through standard license with permission.

Figure 2. 
Anatomical structures affected by dysphagia. Available from: LOUIS: The Louisiana library network (September, 
2022). Medical terminology: an interactive approach. https://louis.pressbooks.pub/medicalterminology/chapter/
respiratory-anatomy-physiology/. Republished through creative common license. Licensed under CC BY 4.0.
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assessments and water swallow test. These procedures are described as probative and 
valuable in dysphagia detection but have an overarching caution that they are collec-
tively inconsistently sensitive [24].

There is also a vibrant discourse concerning the application of the bedside water 
swallow test (BWST) in the evaluation of dysphagia. This procedure is well docu-
mented and involves the administration of 10 mL of water to the affected patient and 
a subsequent medical examination including pulse oximetry. The patient who is found 
to have a positive test demonstrates most of the following symptoms (Table 1).

The patient receives a numeric score from 0 to 6, where 1 is assigned for every 
symptom observed. Scores of 0–2 are categorized as normal and 3–6 as being positive 
for dysphagia [25].

In addition to the described diagnostic procedures and assessments, practitioners 
may utilize videofluoroscopic swallow study or a fiberoptic endoscopic evaluation of 
swallowing (FEES) in the evaluation of oropharyngeal dysphagia [23].

In summary, dysphagia diagnosis is dynamic and relies on several processes including 
history taking, clinical assessment and diagnostic procedures. There is scientific con-
sensus surrounding the value of history taking in diagnosing dysphagia. Furthermore, 
where history taking is insufficient in determining swallowing difficulties, it is critical 
in guiding the other investigative procedures that may provide definitive diagnosis. The 
diagnostic protocols that exist to evaluate impairments in deglutition include barium 
esophagography, endoscopy and manometry. More expansive evidence has examined 
the value of the beside water swallow test (BWST) and described the sensitivity of 
videofluoroscopy. Research authorities also agree that evaluation of dysphagia is critical 
to support research and population statistics. More importantly, diagnosis contextualizes 
the disease and provides guidance for dietitians to maintain nutritional wellness.

5.  Health impact

In the last 30 years, the prevalence of dysphagia has increased significantly. In North 
America and United States in particular, the data concerning dysphagia show that preva-
lence has increased from 408,035 (2.5% of admissions) in 2009 to 656,655 (3.3%) in 2013 
[4]. Other sources point to an increase in the incidence of dysphagia increased from 7.14 
in 2006 to 15.64 in 2016 in Korea [8]. Dysphagia has several associated health outcomes 
that impact quality of life. Moreover, there has been a significant general increase in the 
global burden of illness and disease and related disability over the same period. Support 

Factors of positive beside water 
swallow test (BWST)

Positive sign

Water intake Taking more than one swallow to finish the 10 mL water

Drooling Drooling of water from the mouth

Laryngeal movement The absence of laryngeal movement while drinking the water (10 mL) 
and up to 10 minutes after drinking

Oxygen saturation A 2% and above decrease in oxygen saturation while drinking

Coughing Coughing after drinking water

Voice Presence of voice change

Table 1. 
Positive signs of BWST.
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services for dysphagia include a range of specialized resources, such as access to speech 
therapists, dietary modification tools, support products, caregivers for the patients and 
community support. Unfortunately, developing low- and middle-income countries have 
lower access and availability of these resources, which limit the quality of life of people 
affected by dysphagia in their jurisdiction [10].

The normal physiology of respiration and deglutition shares similar structural sites 
(pharynx), which may result in pathophysiological changes when either is affected. 
The evidence suggests that patients diagnosed with dysphagia, who are unable to 
control the passage of bolus, may not be able to control the opening and the closure 
of the epiglottis. The movement of the bolus along the esophagus through the cardiac 
sphincter may have several upper respiratory and gastrointestinal disorders and symp-
toms. Common respiratory symptoms associated with dysphagia include dysphonia, 
pneumonia, lower respiratory tract infection (LRTI), aspiration, chronic coughing 
and wheezing [26, 27]. Conversely, the gastrointestinal symptoms and conditions that 
may arise as a result of dysphagia include halitosis, belching, globus (perception of 
food stuck in the throat) sensation, regurgitation, pyrosis (heartburn) and odyno-
phagia. Several of the symptoms arise with incomplete or dysfunctional closure of the 
lower esophageal sphincter and mechanical (anatomic) features of dysphagia [26]. 
The consequence of these symptoms leads to iatrogenic and organic malnutrition and/
or dehydration where the patient is either medically prohibited from eating normally 
or has physical impairment that limits adequate dietary intake [23].

Patients diagnosed with dysphagia may also experience increased rates of mor-
tality, rehospitalization and long-term care admission leading to increased risk of 
concomitant disease and financial costs [23, 28, 29]. Additionally, elderly individuals 
who experience unresolved chronic dysphagia are often discharged to nursing homes 
from hospitals rather than their own homes [23]. These circumstances impact the 
quality of life of the afflicted patients.

Patients with intractable dysphagia with dietary intake less than 50% for more 
than 7 days often require enteral nutrition or tube feeding to meet nutritional needs. 
Consequently, these patients may require longer institutionalization to ensure 
nutritional adequacy [28, 30]. Patients who required tube or enteral feeding may be 
managed acutely in secondary or tertiary care facilities, such as hospitals and hospices. 
Stable patients with no additional comorbidities may be discharged home and continue 
with independent or supported tube feeding in their respective homes. Healthcare 
workers, in particular nurses and dietitians, are responsible for discharge teaching 
concerning the management and delivery of enteral nutrition as well as the assessment 
of the signs and symptoms of the complications, such as diarrhea, constipation, infec-
tions, metabolic complications and mechanical complications (dislocation of the tube). 
The nutritional support for enteral feeding should be based ideally on calorimetric 
assessments. In under-resourced settings, energy may be computed using a recommen-
dation of 25 kcal/g [30]. The recommendations for macronutrient intake are as follows:

• Carbohydrate intake—4 gm/kg daily with a target serum glucose level below 
180 mg/dl.

• Lipid intake—0.7 to 1.5 gm/kg per day.

• Protein (consumed as amino acid in enteral feeds) should be adjusted to 1–1.8 g/
kg per day increased from normal 0.8–1 g/kg with an adequate supply of carbo-
hydrate and fat [30].
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Other schools of thought suggest that there is significant morbidity risk that may 
arise as a consequence of dysphagia and may impact both the respiratory and the gas-
trointestinal systems. They document conditions including aspiration, asphyxiation, 
and eventually, premature death. Importantly, the authorities described some physi-
ological and pathological changes that increase individual risk of dysphagia, such as 
loss of muscle mass, changes of the cervical spine, impaired dentition and xerostomia 
(reduction of saliva production) [11]. In the elderly, aging causes structural changes 
in the anatomy, such as xerostomia, loss of muscle mass, impairment in dentition and 
reduction in gastric motility. Consequently, dysphagia risk is higher in older individu-
als due to the normal structural decline of aging [11].

In summary, the global disease profile has changed in the last two decades. The 
related disease prevalence and disability burden inequitably affect low- and middle-
income countries (LMICs) when compared to developed countries. The quality of life 
of an affected person worsens with several physiological changes affecting the gastro-
intestinal and respiratory systems. In order to improve clinical outcomes, healthcare 
practitioners should include symptomatic management, examination of underlying 
contributory factors and diagnostic evaluation as part of the strategic management of 
the condition.

6.  Treatment

Dysphagia has been documented to significantly impact the quality of life, health, 
recovery and healthcare costs. Similar to the diagnostic process, the treatment of 
dysphagia is a multi-specialty team approach that requires each patient being ordered 
an individualized nutrition treatment plan. Based on the patient’s health status and 
physiological needs, varying nutritional interventions may be employed; primarily 
including dietary adjustments by mouth or tube as shown in Figure 4.

Jukic Peladic et al. [31]. For the best clinical outcomes with nutritional manage-
ment, texture-modified diets (TMDs) are standardized into levels according to the 
level of modification and are recommended to be individualized based on the clinical/ 
functional capacity of the patient. The recommended texture of the diet was classi-
fied according to the International Dysphagia Diet Standardization Initiative (IDDSI). 
The framework consists of eight levels of modification based on liquid viscosity and 
form adjustment (see Figure 5). The ratings are on a numerical scale from 0 to 7, 
where drinks are measured from Levels 0 (thin) to 4 (extremely thick) and foods are 
measured from Levels 3 (liquidized) to 7 (regular) [31].

Dysphagia increases the risk and prevalence of malnutrition in the affected popu-
lation. Malnutrition occurs in patients affected by dysphagia due to disease-related 

Figure 4. 
Nutritional interventions in dysphagia management.
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factors and iatrogenic consequences. Dysphagia impairs the volume and the quality 
of nutritional intake, leading to calorie and micronutrient deficiencies. Alternatively, 
therapeutic orders of nil per os (NPO) are often included as part of the treatment 
to prevent aspiration and related conditions. This treatment option limits dietary 
intake, which contributes to macro- and micro nutrient deficiencies. Therefore, 
malnutrition recognition and management are essential for patients with dysphagia. 
The relationship between malnutrition and dysphagia is cyclical. On the one hand, 
dysphagia limits dietary intake and increases the risk of malnutrition. Alternatively, 
malnourished states increase the risk of dysphagia because malnutrition leads to a 
decrease in fat-free mass including lean mass and striated muscle mass, which include 
swallowing-related muscles. This is further compounded in the elderly who are 
likely to experience sarcopenia as a feature of aging. This condition results in global 
decline in muscle mass and increases the risk of dysphagia development in sarcope-
nia, especially in the elderly and dependent populations [29]. This demonstrates the 
direct cyclical relationship between dysphagia and malnutrition. In the first instance, 
dysphagia restricts dietary intake quality and volume resulting in malnutrition, 
while malnutrition impairs the strength and functionality of the muscles of the body 
and in particular those that support deglutition potentiating dysphagia. Texture 
modification has been practiced as the standard nutritional management strategy 
for dysphagia; however, there are many associated disadvantages to this therapy. 
Texture-modified diets (TMDs) have lower nutrient content than regular diets. Both 
micro- and macro nutrient alterations’ restrictions have been documented as side 
effects of texture modifications. To modify a regular meal to achieve texture manipu-
lation, chopping, mincing, grinding or blending is done. For some foods, there are 
adequate fluids including in the product to facilitate the manipulation and the intake. 
For other foods such as meats, fluid or liquid must be added to achieve the intended 
viscosity [32]. This results in alteration in the nutrient density dependent on the 
product used to liquefy the TMD. Consequently, calorie and protein intake was lower 
in patients receiving a TMD than in patients receiving a regular diet. Dietary analysis 
comparing textured (regular) and TMD has shown a variation of 400–600 kcal/d and 
protein difference of 20 g/d between dietary types [32]. Several cross-sectional and 
retrospective observational studies have reported malnutrition and muscle mass loss 
in patients on TMDs [29].

Figure 5. 
Texture modification classifications for foods. Available from: [29].
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Other nutritional deficiencies have been associated with texture modifications. 
The evidence suggests that modifications closer to 0 or thin on the texturization 
scale are associated with lower levels of micronutrients where foods that are more 
viscous are more likely to be nutrient dense. Due to the high risk of iatrogenic mal-
nutrition associated with dysphagia management, the healthcare team must take all 
precautions to prevent dietary deficiency. Notably, nutrient quality can be preserved 
and enhanced in texturization with the introduction of nutrient-dense liquids and 
constituents, such as skimmed milk, egg albumin, protein-based infant cereals and 
carbohydrate thickeners [32]. It is important that standard recipes and modification 
standards are recorded and utilized in institutional settings. Both fat-soluble and 
water-soluble vitamins have been linked to texture modification, including ascorbic 
acid, retinal, folate, pantothenic acid, tocopherol and cyanocobalamin. These defi-
ciencies, overt and subclinical, may be treated with fortification or supplementation. 
It is important that nutritional intervention be personalized and target the specific 
needs of the patient rather than rote practiced therapy with global dietary challenges. 
It is also imperative a multi-specialty team, including the speech-language therapist, 
responsible for assessment, the medical doctor for diagnostic and therapeutic orders, 
the phlebotomist, the occupational therapist, the nurse and the dietitian, participate 
in a comprehensive management and support of the patient with dysphagia.

Despite the value of detailed initial and ongoing follow-up assessments, there is 
still no gold standard for nutritional assessment indicators for adult patients with 
dysphagia [29]. Nevertheless, the value of continuous evaluation cannot be over-
emphasized in this population for best health outcomes including early detection 
of deficiency, deviations and improvements to guide individualized adjustments in 
therapy.

In the multi-specialty team approach to the therapeutic management of dys-
phagia, all members of the team are valuable at varying points in the management, 
assessment, diagnosis, intervention, evaluation and referral. Nevertheless, the litera-
ture makes reference to a group of specialists who are critical of achieving the best 
outcomes in dysphagia management. They are especially valuable in the assessment 
and diagnostic phases of dysphagia management. Speech-language pathologists use 
various tests ranging from bedside assessment to instrumented swallowing studies to 
determine specific deficits, the patient’s prognosis and probability of improvement, 
and the most appropriate dietary modifications and swallow therapies [33]. These 
professionals are widely available in developed countries; however, they are limited 
and sometimes non-existent in developing countries. One of the principal collabora-
tive treatments that is instituted is thickened liquids and foods with specific textures 
to assist in reducing aspiration risk. Medical specialists who treat dysphagia also 
teach patients rehabilitative strategies, such as maneuvers of the head, neck and chin, 
capable of promoting safer swallowing [33].

Speech-language pathologists are trained to offer therapy grouped as dietary modifi-
cations with mindful eating involving—careful chewing, avoidance of offensive foods, 
resizing food, eating slowly, minimal liquid intake to soften bolus, including lubricat-
ing sauces and smaller bites [33]. The specialists may also offer a second approach that 
targets swallowing rehabilitation—structural and muscular strengthening of the mouth, 
tongue and jaw. Additionally, the speech-language pathologists may introduce dysphagia 
patients to compensatory safe swallowing techniques such as eating upright and special-
ized techniques such as chin-tuck in stroke patients and head turn technique in patients 
with unilateral weakness. If patients continue to decline and have a poor response to 
other strategies, the management team may recommend enteral feed (tube feeding) and 
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Figure 6. 
Image of total parenteral and partial parenteral nutrition. Available from: Adobe stock, TPN (September 11, 
2024). https://stock.adobe.com/search?k=tpn&asset_id=445828589. Republished through standard license with 
permission.

in the later phase parenteral nutrition where benefits outweigh risks [33]. Importantly, 
for patients receiving tube feeding as well as patients receiving modified oral intake, 
the estimation of energy requirement is integral to the adequacy of their dietary supply. 
Formulae including the Harris-Benedict and Mifflin St. Jeor are beneficial in determining 
basal requirements. Additional needs for full support include accounting for stress using 
the appropriate stress multipliers such as 1.1 or 1.4 for weight loss and cancer weight loss 
[34]. Enteral formulation is prescribed in patients who have lost the voluntary capacity 
to swallow or have non-functional upper gastrointestinal structures such as strictures 
or blockage. In such instances, the insertion is placed below the level of the stricture or 
blockage. The formula that is used is dependent on nutritional status and underlining or 
concomitant disease such as having normal levels of glucose in persons with diabetes, 
high protein and high calorie levels in weight loss. Parenteral nutrition is the last resort 
that is used in the dietary management of dysphagia and should only be used when 
benefits of life preservation and restriction of malnutrition outweigh the risk of throm-
bus formation, sepsis, hyperglycemia, among others [35]. This involves the process of 
hyperalimentation or the administration of dietary products outside of the gastrointes-
tinal tract in a high volume vein such as the subclavian or jugular veins (see Figure 6). 
Total parental nutrition is the intravenous administration of nutrients as the sole source 
of nutrition [36].

7.  Recommendations

Dysphagia is a condition, which affects nutritional status, length of hospitalization, 
financial burden and the risk of infection and primarily includes the structural/mechani-
cal or sensory impairment in the deglutition process. It preferentially affects older 
persons due to the physiological decline in the gastrointestinal system with more sig-
nificant disease-related disability in developing countries. Community-based dysphagia 
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has lower recorded prevalence when compared to institutional-based levels and global 
incidence is recorded to be one in every five adults. There is a strong link between dys-
phagia and malnutrition where the relationship is characterized as vicious and cyclical. 
There are a range of assessment strategies including history taking, bedside assessment 
of the clinical presentation and a variation of diagnostic procedures including imagery, 
manometry and fluoroscopic assessments. For best outcomes, a multi-specialty team 
approach is advised. While medical therapies, such as withholding food (NPO), excision 
and correction of strictures and physical blockades, are valuable, a significant element 
of the management includes therapeutic nutritional care principally involving texture 
modification. Though this is the primary care strategy, there are several associated poor 
outcomes including micro- and macro nutrient deficiencies.

Given this context, it is essential that nutritional optimization and health main-
tenance serve as the main goals of therapy. Therefore, the recommendations for care 
should include:

1. Detailed and continuous physical assessment from multiple members of the 
healthcare team to accurately diagnose and track improvements or deterioration 
in the nutritional and health status of the patient

2. Prescription and administration of texture-modified diets based on the assess-
ment findings at admission and modified throughout care based on improve-
ments or physiological decline

3. Formulation of the dietary offerings in keeping with an established dietary stan-
dard and with as little modification as individually required for the patients

4. The inclusion of nutrient-dense texturized constituents, such as skimmed milk, 
egg albumin thickeners, infant cereals and carbohydrate thickeners, to preserve 
macronutrient and micronutrient nutritional status

5. Biochemical assessments of the patient to direct meal fortification and micro-
nutrient supplementation, especially targeting fat miscible and water-soluble 
vitamins, such as ascorbic acid, pantothenic acid, tocopherol, folate and cyano-
cobalamin.

6. Continuous physical assessment and targeted nutritional assessment are essen-
tial to guiding the need for tube feeding or enteral nutrition or in the event of 
failed attempts of artificial or parenteral nutrition.

These strategies along with research and evaluation of current evidence are essen-
tial to guide the most strategic and beneficial approach to nutrition and therapeutic 
optimization in dysphagia.

8.  Conclusion

The impact of dysphagia ranges from mild symptoms such as coughing and 
wheezing to severe symptoms such as malnutrition, aspiration, pneumonia and 
death. Due to the implications and the variations of presentation, diagnostic pro-
cedures should be guided by symptomology and detailed history taking. Following 
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diagnosis, health care is primarily focused on nutritional management. The nutrition 
therapy should be individualized and patient centered to promote optimal health 
recovery and outcomes. The main nutritional support includes texture modifica-
tion where the greatest modification should be offered to the patient with the most 
severe swallowing challenge and the least modification to the patient with the least 
significant swallowing deviation. The healthcare team should institute the highest 
level of nutrition support to promote nutritional adequacy with the inclusion of 
thickeners that have higher macronutrient values and micronutrient supplementa-
tion. Furthermore, continuous patient assessment using biochemical and anthro-
pometric tests is critical to optimizing nutritional status and for early intervention 
where deficiencies exist. Cost-benefit analysis is important in determining the need 
for enteral and parenteral nutrition support for patients with the most severe forms of 
dysphagia.

© 2024 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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