PATHOPHYSIOLOGY OF DYSPHAGIA
Dysphagia can be subclassified both by location and by the circumstances in which it occurs. With respect to location, distinct considerations apply to oral, pharyngeal, or esophageal dysphagia. Normal
transport of an ingested bolus depends on the consistency and size of
the bolus, the caliber of the lumen, the integrity of peristaltic contraction, and deglutitive inhibition of both the UES and the LES. Dysphagia
caused by an oversized bolus or a narrow lumen is called structural
dysphagia, whereas dysphagia due to abnormalities of peristalsis or
impaired sphincter relaxation after swallowing is called propulsive or
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Dysphagia

swallowing involves both cessation of vagal excitation to the cricopharyngeus and simultaneous contraction of the suprahyoid and geniohyoid muscles that pull open the UES in conjunction with the upward
and forward displacement of the larynx.
The neuromuscular apparatus for peristalsis is distinct in proximal
and distal parts of the esophagus. The cervical esophagus, like the
pharyngeal musculature, consists of striated muscle and is directly
innervated by lower motor neurons of the vagus nerve. Peristalsis in
the proximal esophagus is governed by the sequential activation of the
vagal motor neurons in the nucleus ambiguus. In contrast, the distal
esophagus and LES are composed of smooth muscle and are controlled
by excitatory and inhibitory neurons within the esophageal myenteric plexus. Medullary preganglionic neurons from the dorsal motor
nucleus of the vagus trigger peristalsis via these ganglionic neurons
during primary peristalsis. Neurotransmitters of the excitatory ganglionic neurons are acetylcholine and substance P; those of the inhibitory
neurons are vasoactive intestinal peptide and nitric oxide. Peristalsis
results from the patterned activation of inhibitory followed by excitatory ganglionic neurons, with progressive dominance of the inhibitory neurons distally. Similarly, LES relaxation occurs with the onset
of deglutitive inhibition and persists until the peristaltic sequence is
complete. At rest, the LES is contracted because of excitatory ganglionic stimulation and its intrinsic myogenic tone, a property that
distinguishes it from the adjacent esophagus. The function of the LES
is supplemented by the surrounding muscle of the right diaphragmatic
crus, which acts as an external sphincter during inspiration, cough, or
abdominal straining.

CHAPTER 53

PHYSIOLOGY OF SWALLOWING
Swallowing begins with a voluntary (oral) phase that includes preparation during which food is masticated and mixed with saliva. This is
followed by a transfer phase during which the bolus is pushed into the
pharynx by the tongue. Bolus entry into the hypopharynx initiates the
pharyngeal swallow response, which is centrally mediated and involves
a complex series of actions, the net result of which is to propel food
through the pharynx into the esophagus while preventing its entry into
the airway. To accomplish this, the larynx is elevated and pulled forward,
actions that also facilitate upper esophageal sphincter (UES) opening.
Tongue pulsion then propels the bolus through the UES, followed by a
peristaltic contraction that clears residue from the pharynx and through
the esophagus. The lower esophageal sphincter (LES) relaxes as the food
enters the esophagus and remains relaxed until the peristaltic contraction has delivered the bolus into the stomach. Peristaltic contractions
elicited in response to a swallow are called primary peristalsis and involve
sequenced inhibition followed by contraction of the musculature along
the entire length of the esophagus. The inhibition that precedes the
peristaltic contraction is called deglutitive inhibition. Local distention
of the esophagus anywhere along its length, as may occur with gastroesophageal reflux, activates secondary peristalsis that begins at the point
of distention and proceeds distally. Tertiary esophageal contractions are
nonperistaltic, disordered esophageal contractions that may be observed
to occur spontaneously during fluoroscopic observation.
The musculature of the oral cavity, pharynx, UES, and cervical esophagus is striated and directly innervated by lower motor neurons carried
in cranial nerves (Fig. 53-1). Oral cavity muscles are innervated by the
fifth (trigeminal) and seventh (facial) cranial nerves; the tongue, by the
twelfth (hypoglossal) cranial nerve. Pharyngeal muscles are innervated
by the ninth (glossopharyngeal) and tenth (vagus) cranial nerves.
Physiologically, the UES consists of the cricopharyngeus muscle,
the adjacent inferior pharyngeal constrictor, and the proximal portion of the cervical esophagus. UES innervation is derived from the
vagus nerve, whereas the innervation to the musculature acting on the
UES to facilitate its opening during swallowing comes from the fifth,
seventh, and twelfth cranial nerves. The UES remains closed at rest
owing to both its inherent elastic properties and neurogenically mediated contraction of the cricopharyngeus muscle. UES opening during
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Figure 53-1 Sagittal and diagrammatic views of the musculature involved in enacting oropharyngeal swallowing. Note the dominance
of the tongue in the sagittal view and the intimate relationship between the entrance to the larynx (airway) and the esophagus. In the resting
configuration illustrated, the esophageal inlet is closed. This is transiently reconfigured such that the esophageal inlet is open and the laryngeal
inlet closed during swallowing. (Adapted from PJ Kahrilas, in DW Gelfand and JE Richter [eds]: Dysphagia: Diagnosis and Treatment. New York: IgakuShoin Medical Publishers, 1989, pp. 11–28.)
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