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Anatomy and physiology of swallowing process

Columbia Dental Clinic
Jina Lee, DDS, MA, PhD

Food intake and swallowing are complicated and intriguing series of movements involving voluntary and involuntary activities
of cranial and spinal nerves and muscles. They have two most important functions, that is, food passage from the oral cavity to
stomach and airway protection. Tongue, buccinators, and hyoid bone and its muscular attachments are anatomic structures for
swallowing of special interests. The swallowing process of liquid is commonly divided into oral preparatory, oral propulsive,
pharyngeal, and esophageal stages according to the location of the bolus. The movement of the food in the oral cavity and to the

oropharynx differs between eating solid food and drinking liquid.
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I 1. Innervation of major muscles related to swallowing

Cranial nerves

Muscles

Trigeminal Nerve (V)

Masticatory muscles
Mylohyoid

Tensor veli palatini
Anterior belly of digastics

Facial Nerve (VII)

Facial muscle
Stylohyoid
Posterior belly of digastrics

Glossopharyngeal Nerve(IX)

Stylopharyngeus

Vagus Nerve(X)

Levator veli palatine
Palatopharyngeus
Salpingopharyneus
Intrinsic laryngeal muscles
Cricopharyngeus
Pharyngeal constrictors

Hypoglossal Nerve (XII)

Intrinsic tongue muscles
Hyoglossus

Geniohyoid

Genioglssus
Styloglossus

Thyrohyoid
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0] 2 (Genioglossus, CNXII)

0| d-ZZ (Geniohyoid, 1)

s 71 2 (Palatoglossus, CNX)
A& 2 (Styloglossus, CNXII)

A& Q152 (Stylopharyngeus, CNiX)

242 (Hyoglossus, CNXII)

F4 23 (Mylohyoid, CNV3)
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Mandible bone

Geniohyoid,
Mylohyoid

Bone
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Three stage model
Oral stage
Pharyngeal stage
Esophageal stage

Four stage model

Oral preparatory stage

Oral propulsive stage
Pharyngeal stage
Esophageal stage

¢ Y

Liquid Solid food
Four stage model Processing model
Oral preparatory stage Stage | transport
Oral propulsive stage Food processing
Pharyngeal stage Stage Il transport
Esophageal stage Pharyngeal stage

Esophageal stage
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