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GROSS ANATOMY OF THE HEAD AND NECK.

1. DISCUSS THE ANATOMY  OF THE TONGUE AND COMMENT ON ITS APPLIED ANATOMY. 

INTRODUCTION.

The tongue is a muscular organ in the mouth that manipulates food for mastication and is used in the act of swallowing. It has importance in the digestive system and is the primary organ of taste in the gustatory system. The tongue's upper surface (dorsum) is covered by taste buds housed in numerous lingual papillae. It is sensitive and kept moist by saliva and is richly supplied with nerves and blood vessels. The tongue also serves as a natural means of cleaning the teeth. A major function of the tongue is the enabling of speech in humans. 

The average length of the tongue is approximately 10cm from the oropharynx to the tip, the average width is approximately 2.9cm at the tip and approximately 5.5cm at the remaining part. The tongue has a weight of approximately 70g in males and 60g in females.

DEVELOPMENT.

The tongue begins development in the 4th week of gestation. It is derived from pharyngeal arches 1-4 (forms the mucosa of the tongue) and the occipital somites (forms the musculature of the tongue. Each pharyngeal arch arises as mesodermal thickening in the lateral wall of the foregut and it grows ventrally to become continuous with the corresponding arch of the opposite side. The medial mouthparts if the mandibular arches (1st pharyngeal arch) proliferate to form two lingual swellings. The lingual swelling are partially separated from each other by another swelling that appears in the midline. This median swelling is called the tunberculum impar. Immediately behind the tunberculum impar, a down growth (thyroglossal duct) is formed and this site is subsequently marked by a depression called the foramen caecum.

Another, midline swelling is seen in relation to the medial ends of the second, third and fourth arches. This swelling is called the hypobranchial eminence. The eminence soon shows a subdivision into a cranial part (2nd and 3rd arches) called copula and a causal path (4th arch) part of it which forms the epiglottis. 

The anterior two-thirds of the tounge is formed by fusion of the tunberculum impar and the two lingual swellings. The posterior one-third of the tongue is formed from the cranial part of the hypobranchial eminence (copula). In this situation, the second arch mesoderm gets buried below the surface. The third arch mesoderm grows over it yo fuse with the mesoderm of the first arch. The posterior one-third of the tongue is thus formed by third arch mesoderm. The epithelium of the tongue is at first made up of single layer of cells and later it becomes stratified and papillae become evident. Taste buds are formed in relation to the terminal branches of the enervating nerve fibers.

CONGENITAL ANOMALIES 

● Aglossia: Congenital absence of the tongue is extremely rare. Usually, the tongue is absent in cases of gross underdevelopment or maldevelopment of the first visceral arches.

● Microglossia: It is an uncommon developmental condition and is also known as hypoglossia. Its defining feature is a rudimentary or an abnormally small tongue.

● Macroglossia: Macroglossia is an infrequently encountered condition characterized by tongue enlargement.

● Ankyloglossia:  It occurs due to failure in cellular degeneration leading to a longer anchorage between the tongue and floor of the mouth; this is commonly known as "tongue-tied" and demonstrates an abnormally short lingual frenulum. Ankyloglossia can range in severity from mild to complete ankyloglossia in which the tongue gets fused to the floor of the mouth restricting its free movement.

● Cleft tongue: It is also known as bifid tongue and occurs when the lateral swellings fail to merge. It can be partial or complete.

● Pentafid tongue: Disturbance in the mesodermal penetration and mesenchymal fusion during the development of tongue development is responsible for this malformation.

● Lingual thyroid: failure of migration of median thyroid rudiment. 

● Double tongue: formation of double pair of lingual swelling.

● Hemiglossia: failure of formation of one side of lingual swelling.

STRUCTURE. 

The tongue has;

□ An apex (tip); related to lower incisor.
□ A Body; floor of the oral cavity.

□ A  Root; attached to the mandible and hyoid bone.

□ 2 lateral borders; related to the gum and tooth of inferior alveolar process.

□ and 2 surfaces (upper surface or dorsum and an inferior surface). The dorsum has an oral part (anterior two-thirds) which have lingual papillae and a pharyngeal part (posterior one-third) which have lingual tonsils.

Papillae: 

The superior surface of the oral part of the tongue is covered by hundreds of papillae. They are 4 identified types of papillae microscopically which include;

1. Filiform papillae are small cone-shaped projections of the mucosa that end in one or more points. Acts as an abrasive coating(cleaning and grasping action), does not contain any taste buds.

2. Fungifrom papillae are rounder in shape and larger than the filifrom papillae , and tend to be concentrated along the margins of the tounge. They contain taste buds and detect sweet and sour tastes.

3. Vallate papillae are the largest and are blunt ended cylindrical papillae invagintions in the tongue's surface there are only about 8-12 vallate papillae in a single V-shaped line immediately anterior to the terminal sulcus of the tongue. 

4. Foliate papillae are linear folds  of mucosa on the sides of the tongue near the terminal sulcus of tongue.

Although they have areas where they are more they are still scattered around all areas of the tongue.

MUSCLES OF THE TONGUE.

The bulk of the tongue is composed of muscle. The tongue is completely divided into left and right halves by a median sagittal septum composed of connective tissue. All the mucles of the tongue are paired and they divided into two groups intrinsic and extrinsic lingual mucles. All the mucles except palatoglossus are innervated by the hypoglossal nerve. The palatoglossus is innervated by vague nerve.

INTRINSIC MUSCLES 

The intrinsic muscle of the tongue originate and insert within the substance of the tongue. They are divided into superior longitudinal, inferior longitudinal, transverse and vertical muscles and they alter the shape of the tongue like; 1. lengthening and shortening it, 2. curling and uncurling its apex and edges, 3. flattening and rounding its surface.

● Superior longitudinal (just deep to the surface of tongue)

Course; It arises from the submucous fibrous layer close to the epiglottis and from the median fibrous septum, and runs forward to the edges of the tongue.

Actions; Retracts the tongue with the inferior longitudinal muscle, curls apex and side of tongue.

● Inferior longitudinal (between genioglossus and hyoglossus muscle)

Course; It extends from the root to the apex of the tongue ( behind, some of its fibers are connected with the body of the hyoid bone; in front it blends with the fibers of the Styloglossus).

Action; Retracts the tongue with the superior longitudinal muscles, unfurls apex and turns it downward..

● Transverse 

Course; It consists of fibers which arise from the median fibrous septum and pass lateralward to be inserted into the submucous fibrous tissue at the sides of the tongue.

Action; narrows and elongates the tongue.

● Vertical

Course; from the submucosa connective tissue on the dorsum of tongue to the connective tissue in more ventral regions.

Action; flattens and widens tounge.

EXTRINSIC MUSCLES 

These muscles originate from structures outside the tongue and insert into the tounge. There are four which include genioglossus, hyoglossus, styloglossus and palatoglossus. These muscles protrude, retract, depress and elevate the tounge.

● Genioglossus 

Course; from the superior mental spines to the body of the hyoid and then through the entire lenght of the tongue.

Action; protrudes tongue, depress center of tongue.

● Hyoglossus 

Course; from the greater horn and adjacent part of body of the hyoid bone to the lateral surface  of the tongue. 

Action; Depresses tongue.

● Styloglossus 

Course; from the styloid process to the lateral surface of the tongue.

Action; Elevates and retracts tounge.

● Palatoglossus 

Course; from the inferior surface of the Palatine aponeurosis to the lateral margin of the tongue.

Action; Depresses palate, moves palatoglossus folds toward midline, elevated back of the tongue.

ARTERIAL BLOOD SUPPLY, VENOUS DRAINAGE, NERVE SUPPLY AND LYMPHATIC DRAINAGE. 

Arteries; 

The major artery of the tongue is the lingual artery. One each side the lingual artey originates from the external carotid artey in the neck adjacent to the top of the greater horn of the hyoid bone. it then curves downward and forward, forming a loop which is crossed by the hypoglossal nerve, and passing, beneath the Hyoglossus, and finally, ascending almost perpendicularly to the tongue, turns forward on its lower surface as far as the tip, under the name of the profunda lingua.The lingual artery does most of the supply, but there is a branch from the facial artery, called the tonsillar artery, which can provide some collateral circulation.

Veins;

The tounge is drained by dorsal lingual and deep lingual veins. 

Deep lingual veins are visible through the mucosa on the under surface of the tongue. Although they accompany the lingual arteries in anterior parts of the tongue, they become separate from the arteries  posterior by the hyoglossus muscles. This vein passes out of the oral cavity through an aperture formed by the margins of the mylohyoid, superior constrictor and middle constrictor and joins the internal jugular.

The dorsal lingual vein follows the lingual artery between the hyoglossus and genioglossus muscles and like the deep lingual vein, drains into the internal jugular vein.

Innervation;

In the anterior two-third, general sensation is supplied by the trigeminal nerve (CNV). Specifically the lingual nerve, a branch of the mandibular nerve (CN V3).

On the other hand, taste in the anterior two-third is supplied from the facial nerve (CNVII). In the petrous part of the temporal bone, the facial nerve gives off three branches, one of which is chorda tympani. This travels through the middle ear, and continues on to the tongue.

The posterior one-third of the tongue is slightly easier. Both touch and taste are supplied by the glossopharyngeal nerve (CNIX).

Lymphatic drainage;

Anterior two thirds – initially into the submental and submandibular nodes, which empty into the deep cervical lymph nodes. 

Posterior third – directly into the deep cervical lymph nodes.

APPLIED ANATOMY

● Glossitis refers to inflammation of the tongue. The condition causes the tongue to swell in size, change in color, and develop a different appearance on the surface.

● Mastication (chewing) and deglutition (swallowing); the tongue is an important accessory  organ in the digestive system. It is for crushing food against the hard palate, during mastication  When we chew, the tongue and the cheeks work together to constantly move the food between the teeth so that it can be chewed. The tongue presses the crushed food against the palate and moves this bolus, which is then ready to be swallowed, to the throat. These occurs by food bolus stimulates sensory receptors in the oropharynx that inhibit the muscles of mastication and allows swallowing to occur.

● Black hairy tongue; A temporary condition in which the tongue appears dark and furry.

Black, hairy tongue is a harmless condition. It's caused by a build-up of dead skin cells on the tiny projections that contain taste buds (papillae). Potential causes include antibiotic and tobacco use.

● Medical tongue examinations; There are various peculiar appearance of the tongue related to peculiar conditions. Inspection of the patients tongue is an important starting point in the clinical examination to understand the health and the underlying diseases' state. This will also help to understand the diseases of the patient.

2. AN ESSAY ON THE AIR SINUSES.

Paranasal sinuses are a group of four paired air-filled spaces that surround the nasal cavity, they are; the ethmoidal, sphenodial, maxillary and frontal sinuses. Each is named according to the bone in which it is found. The paranasal sinuses develop as out growths from the nasal cavities and erode into the surrounding bones. These sinuses are innervated by branches of the trigeminal nerve and are lined by respiratory mucosa (which is cultivated and mucus secreting).

1. ETHMOIDAL SINUSE. 

The ethmoidal sinuse, which are formed from several discrete air cells within the ethmoid bone between the nose and the eyes. The ethmoidal cells on each side fill the ethmoidal labyrinth. Each cluster of cells is separated from the orbit by the thin orbital plate of the ethmoidal labyrinth, and from the nasal cavity by the medial wall of the ethmoidal labyrinth. 

The ethmoidal cells are formed by variable number of individual number of individual air chambers, which are divided into anterior, middle and posterior ethmoidal cells based on the location of their aperture on the lateral wall of the nasal cavity; 

▪︎ The anterior ethmoidal cells open into the ethmoidal infundibulum or the frontonasal duct. 

▪︎ The middle ethmoidal cells open onto the ethmoidal bulla, or onto the lateral wall just above this structure.

▪︎ The posterior ethmoidal cells open onto the lateral wall of the superior nasal meatus. 

Because the ethmoidal cells often erode into bones beyond the boundaries of the ethmoidal labyrinth their walls are often completed by other bones (frontal, lacrimal, maxillary, sphenoid and Palatine). 

They are innervated by the ethmoidal nerves, which branch from the nasociliary nerve of the  Opthalamic nerve, CNV1 and also maxillary nerve (CNV2) through branches from the pterygopalatine ganglion. 

The ethmoidal cells recieve their blood supply through branches of the anterior and posterior ethmoidal arteries.

2. SPHENODIAL SINUSES.

The sphenodial sinuses, one on either side within the body of the sphenod, open into the roof of the nasal cavity through apertures on the posterior wall of the spheno-ethmoidal recess. The apertures are high on the anterior walls of the sphenod sinuses. The sphenoid sinuses vary in size and shape, and owing to the lateral displacement of the intervening septum, which may insert on the carotid canal, they are rarely symmetrical. When exceptionally large the sphenoid sinuses may extend into the roots of the pterygoid processes or great wings, and may invade the basilar part of the occipital bone.

The sphenodial sinuses are related;

▪︎ above to the cranial cavity, particularly to the pituitary gland and to the optic chiasm.

▪︎ laterally, to the cranial cavity, particularly to the cavernous sinuses 

▪︎ below and in front to the nasal cavities.

Innervation of the sphenodial sinuses is from the posterior branch of the Opthalamic nerve (CNV1) and also the maxillary nerve (CNV2) through orbital branches from the pterygopalatine ganglion. 

The sphenodial sinuses are supplied by branches of the pharyngeal arteries from the maxillary arteries. 

3. MAXILLARY SINUSES.

The pyramid-shaped maxillary sinuses, one one each side are the largest of the paranasal sinuses and completely  fill the bodies of the maxillae. They drain into the middle meatus of the nose through the osteomeatal complex. Been pyramidal in shape the apex is directed laterally and the base deep to the lateral wall of the adjacent nasal cavity. The medial wall or base of the maxillary sinus is formed by the maxilla and by part of the inferiorconchea and Palatine bone that overlaid the maxillary hiatus. This sinus has three recesses: an alveolar recess pointed inferiorly, bounded by the alveolar process of the maxilla; a zygomatic recess pointed laterally, bounded by the zygomatic bone; and an infraorbital recess pointed superiorly, bounded by the inferior orbital surface of the maxilla. 

Relationship of the maxillary sinus are as follows;

▪︎ The superolateral surface (roof) is related above to the orbit.

▪︎ the anterolateral surface is related below to the roots of the upper molar and premolar teeth and in front to face  

▪︎ The posterior wall is related behind to the infratemporal floss.

The maxillary sinuses are innervated by infra orbital and alveolar branches of the maxillary  nerve and receives their blood through branches from the infra orbital and superior alveolar branches of the maxillary arteries.

4. FRONTAL SINUSES.

The frontal sinuses are one of the four pairs of paranasal sinuses that are situated behind the brow ridges. They are variable in size and are the most superior of the sinuses. Each is triangular in shape and is in part of the frontal bone under the forehead. The base of each triangular sinus is oriented vertically in the bone at the midline above the bridge of the nose and the apex is laterally approximately one-third of the way along the upper margin of the orbit.

Each frontal sinus drains onto the lateral wall of the middle meatus through the frontonasal duct, which penetrates the ethmoidal labyrinth and continues as the ethmoidal infundibulum at the front end of the semi lunar hiatus. The frontal sinuses are innervated by branches of the supra orbital nerve from the ophthalmic nerve. Their blood supply is from branches of anterior ethmoidal arteries.

Functions of air sinuses.

1. Lightening the weight of the head

2. Humidifying and heating inhaled air; They produce a mucus that moisturizes the inside of the nose. This mucus layer protects the nose from pollutants, micro-organisms, dust and dirt.
3. Increasing the resonance of speech.

4. Serving as a crumple zone to protect vital structures in the event of facial trauma.


