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COURSE: GROSS ANATOMY OF THE HEAD AND NECK 

ASSIGNMENT:
 DISCUSS THE GROSS ANATOMY OF THE TONGUE AND COMMENT ON ITS APPLIED ANATOMY

WRITE AN ESSAY ON AIR SINUSES.

ANSWERS

1.  GROSS ANATOMY OF THE TONGUE.

The tongue is a muscular hydrostat that forms part of the floor of the oral cavity. The left and right sides of the tongue are separated by a vertical section of fibrous tissue known as the lingual septum. This division is along the length of the tongue save for the very back of the pharyngeal part and is visible as a groove called the median sulcus. The human tongue is divided into anterior and posterior parts by the terminal sulcus which is a V-shaped groove. The apex of the terminal sulcus is marked by a blind foramen, the foramen cecum, which is a remnant of the median thyroid diverticulum in early embryonic development. The anterior oral part is the visible part situated at the front and makes up roughly two-thirds the length of the tongue. The posterior pharyngeal part is the part closest to the throat, roughly one-third of its length. These parts differ in terms of their embryological development and nerve supply.

The anterior tongue is, at its apex, thin and narrow. It is directed forward against the lingual surfaces of the lower incisor teeth. The posterior part is, at its root, directed backward, and connected with the hyoid bone by the hyoglossi and genioglossi muscles and the hyoglossal membrane, with the epiglottis by three glossoepiglottic folds of mucous membrane, with the soft palate by the glossopalatine arches, and with the pharynx by the superior pharyngeal constrictor muscle and the mucous membrane. It also forms the anterior wall of the oropharynx.

The average length of the human tongue from the oropharynx to the tip is 10 cm. The average weight of the human tongue from adult males is 70g and for adult female 60g.
Features of the tongue surface

The upper surface of the tongue is called the dorsum, and is divided by a groove into symmetrical halves by the median sulcus. The foramen cecum marks the end of this division (at about 2.5 cm from the root of the tongue) and the beginning of the terminal sulcus. The foramen cecum is also the point of attachment of the thyroglossal duct and is formed during the descent of the thyroid diverticulum in embryonic development.

The terminal sulcus is a shallow groove that runs forward as a shallow groove in a V shape from the foramen cecum, forwards and outwards to the margins (borders) of the tongue. The terminal sulcus divides the tongue into a posterior pharyngeal part and an anterior oral part. The pharyngeal part is supplied by the glossopharyngeal nerve and the oral part is supplied by the lingual nerve (a branch of the mandibular branch (V3) of the trigeminal nerve) for somatosensory perception and by the chorda tympani (a branch of the facial nerve) for taste perception.Both parts of the tongue develop from different pharyngeal arches.

Undersurface of the tongue
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On the undersurface of the tongue is a fold of mucous membrane called the frenulum that tethers the tongue at the midline to the floor of the mouth. On either side of the frenulum are small prominences called sublingual caruncles that the major salivary submandibular glands drain into.

MUSCLES
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The eight muscles of the human tongue are classified as either intrinsic or extrinsic. The four intrinsic muscles act to change the shape of the tongue, and are not attached to any bone. The four extrinsic muscles act to change the position of the tongue, and are anchored to bone.
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Extrinsic muscles
The four extrinsic muscles originate from bone and extend to the tongue. They are the genioglossus, the hyoglossus (often including the chondroglossus) the styloglossus, and the palatoglossus. Their main functions are altering the tongue's position allowing for protrusion, retraction, and side-to-side movement.

Intrinsic muscles 
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Four paired intrinsic muscles of the tongue originate and insert within the tongue, running along its length. They are the superior longitudinal muscle, the inferior longitudinal muscle, the vertical muscle, and the transverse muscle. These muscles alter the shape of the tongue by lengthening and shortening it, curling and uncurling its apex and edges as in tongue rolling, and flattening and rounding its surface. This provides shape and helps facilitate speech, swallowing, and eating.

Blood supply of the tongue

The tongue receives its blood supply primarily from the lingual artery, a branch of the external carotid artery. The lingual veins drain into the internal jugular vein. The floor of the mouth also receives its blood supply from the lingual artery.There is also a secondary blood supply to the root of tongue from the tonsillar branch of the facial artery and the ascending pharyngeal artery.

An area in the neck sometimes called the Pirogov triangle is formed by the intermediate tendon of the digastric muscle, the posterior border of the mylohyoid muscle, and the hypoglossal nerve.The lingual artery is a good place to stop severe hemorrhage from the tongue.

Nerve supply
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Innervation of the tongue consists of motor fibers, special sensory fibers for taste, and general sensory fibers for sensation.

Motor supply for all intrinsic and extrinsic muscles of the tongue is supplied by efferent motor nerve fibers from the hypoglossal nerve (CN XII), with the exception of the palatoglossus, which is innervated by the vagus nerve (CN X).

Innervation of taste and sensation is different for the anterior and posterior part of the tongue because they are derived from different embryological structures (pharyngeal arch 1 and pharyngeal arches 3 and 4, respectively).

Anterior two thirds of tongue (anterior to the vallate papillae):

Taste: chorda tympani branch of the facial nerve (CN VII) via special visceral afferent fibers

Sensation: lingual branch of the mandibular (V3) division of the trigeminal nerve (CN V) via general visceral afferent fibers

Posterior one third of tongue:

Taste and sensation: glossopharyngeal nerve (CN IX) via a mixture of special and general visceral afferent fibers

Base of tongue

Taste and sensation: internal branch of the superior laryngeal nerve (itself a branch of the vagus nerve, CN X)

Lymphatic drainage
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The tip of tongue drains to the submental nodes. The left and right halves of the anterior two-thirds of the tongue drains to submandibular lymph nodes, while the posterior one-third of the tongue drains to the jugulo-omohyoid nodes.

APPLIED ANATOMY 

Disease


A congenital disorder of the tongue is that of ankyloglossia also known as tongue-tie. The tongue is tied to the floor of the mouth by a very short and thickened frenulum and this affects speech, eating, and swallowing.

The tongue is prone to several pathologies including glossitis and other inflammations such as geographic tongue, and median rhomboid glossitis; burning mouth syndrome, oral leukoplakia, oral candidiasis (thrush), black hairy tongue and fissured tongue.

There are several types of oral cancer that mainly affect the tongue. Mostly these are squamous cell carcinomas.

Food debris, desquamated epithelial cells and bacteria often form a visible tongue coating.This coating has been identified as a major factor contributing to bad breath (halitosis),which can be managed by using a tongue cleaner.

2.    AIR SINUSES
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The air sinuses, four on each side, are cavities in the bones that adjoin the nose. They are outgrowths from the nasal cavity and retain their communications with it by means of drainage openings, or ostia. Consequently, their lining is mucous membrane similar to that found in the nose. The mucus secretion formed is propelled by small, hairlike processes called cilia through the ostia of the sinuses to the nasal cavity. From there it is eventually swallowed or expelled. All sinuses are absent or small at birth; they gradually enlarge until puberty, when they usually grow rapidly.

Frontal sinuses: are two in number and are situated in the frontal bone immediately above and between the eye sockets, or orbits. They are usually unequal in size and have the shape of an irregular pyramid with its apex directed upward. The thin bony wall separating the two cavities sometimes is absent.

It is rare to recognize the frontal sinuses until the age of seven years, and their maximum growth occurs after puberty. They vary considerably in size and are usually larger in the male than in the female, averaging, when fully developed, approximately 3 cm (1.2 inches) in height, 2.5 cm (1 inch) in width, and 2 cm (0.8 inch) in depth. The front, or anterior, wall is thick skull bone; behind the sinuses lies bone covering the brain, and the floor of the sinuses slopes toward their openings into the nose.

Maxilary sinuses: are not only the largest of the air sinuses but also the first to appear, being present in the fourth month of intrauterine life. Each is a pyramidal space, its roof formed by the floor of the eye socket, and its floor by the palate and teeth-bearing bone. The roots of the upper-jaw teeth may project through the floor into the sinus cavity or may be so closely related to the floor that extraction leads to the formation of an opening between mouth and sinus (oro-antral fistula). The maxillary sinuses reach their maximum size by about age 12, when all the permanent teeth except the third molars have erupted. The nerves supplying the upper teeth run through the front wall of the sinus and may be irritated during acute antral infections with resultant toothache.

Ethmoidal sinuses:  from 3 to 18 thin-walled cavities between the nasal cavities and the eye sockets, make up the ethmoidal labyrinths. Their walls form most of the inner walls of the eye sockets and are joined together by a thin perforated plate of bone at the roof of the nose. This bone, the cribriform plate, transmits the olfactory nerves that carry the sense of smell.

The sinuses contained within each labyrinth are arranged in three noncommunicating groups, all of which open into the nasal cavity. All produce mucus whose function is to lubricate the cilia lining the nasal passages.

Sphenoidal sinuses:  are situated back of the nose in the sphenoidal bone, which forms a forward part of the base of the skull and contains the depression, or fossa, for the pituitary gland. The sinuses are separated from each other by a bony wall, or septum, that is rarely in the midline, and they discharge their mucus through an opening in the front wall of the sinus into the nose.

These sinuses appear before birth but remain small until the age of 10, when they grow rapidly; rapid growth also occurs at about puberty. Sphenoidal sinuses are important in the surgical approach to the pituitary gland for patients with breast cancer or pituitary tumours.

Functions Of The Paranasal Sinuses

The presence of the sphenoidal and frontal sinuses in carnivores such as the dog, hyena, and tiger is related to an increased area of olfaction and consequent improvement in the sense of smell. Ethmoidal air cells are found only in higher apes and humans and are probably the result of restriction of the olfactory area.

The maxillary sinuses are largest in humans, in the higher apes, and in capuchin and howler monkeys; they are absent in baboons, lorises, and tapirs. It has been suggested that these sinuses play a part in phonation, that they aid in conservation of heat from the nasal fossae, and that they serve to lighten the skull, but evidence for these theories is lacking.

Diseases Of The Sinuses

The most common disorder affecting the paranasal sinuses is infection, a condition that is known as sinusitis.

Polyps, consisting of swollen nasal lining, may grow from both the maxillary and ethmoidal sinuses and cause nasal obstruction. They occur most commonly as a result of nasal allergy and require surgical removal.

Cancers affecting the paranasal sinuses are rare, especially in the sphenoidal and frontal area. They occur most commonly among the Bantu of South Africa, where they are related to the long-term use of a homemade snuff that is carcinogenic. Recently, however, it has been shown that certain woodworkers in the furniture industry have a greatly increased incidence of nasal sinus cancer.
