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1. Discuss the anatomy of the tongue and comment on its applied anatomy.
Embryology of the Tongue                                                                                                                                                             The tongue begins to develop near the end of the 4th week of embryonic development. The first indication of its development is the development of a median lingual swelling (tongue bud) that appears in the floor of the primordial pharynx just rostral to the foramen cecum. Soon two oval, lateral lingual swellings (distal tongue buds) develop on each side of the median lingual swelling. These three lingual swellings result from proliferation of mesenchyme in the ventromedial parts of the first pair of pharyngeal arches. As development continues, the lateral lingual swellings merge together to form the anterior two-thirds of the tongue (oral part of the tongue)
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The formation of the posterior one-third of the tongue is indicated in the fetus by two elevations that develop caudal to the foramen cecum, the copula and hypopharyngeal eminence. The copula is formed by the fusion of the ventromedial parts of the second pair of pharyngeal arch, the hypopharyngeal eminence develops caudal to the copula from mesenchyme in the ventromedial parts of the third and fourth pairs of pharyngeal arches. As developmentcontinues, the copula is gradually overgrown by the hypopharyngeal eminence and as a result, the posterior third of the tongue develops from the rostral part of the hypopharyngeal eminence.                                                                                                                          The anterior and posterior part of the tongue are located within the oral cavity at birth; the posterior third of the tongue descends in oropharynx by 4yrs of age.
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Most of the tongue muscles are derived from myoblast that migrate from the second to fifth occipital myotomes.                                                                                                                                        The lingual papillae appear towards the end of eight week. The vallate and foliate papillae appear first, and then the fungiform appear later. The filiform papillae which is long and numerous develops during the early fetal period(10-11th week).                                                                          The taste buds develop during weeks 11-13 by inductive interaction between the epithelial cells     of the tongue and invading gustatory nerve cells from the chorda tympani, glossopharyngeal and vagus nerves.
Histology of the tongue                                                                                                                                               The tongue is a mass of striated muscle covered with mucosa and lined by keratinized stratified squamous epithelium on the surface and non-keratinized stratified squamous epithelium. The lower surface of the tongue is smooth with typical lining mucosae, the elevations of the mucosae create papillae:                                                                                                                                          - Filiform Papillae; they are very numerous,conical in shape, lined by stratitified squamous and lack taste buds.                                                                                                                                                            - Foliate papillae; they are not well developed in humans and taste buds are present.                                                            - fungiform papillae; they are mushroom-like shaped with well vascularized innervated lamina propria. They are less numerous with few taste buds and lined by keratinized stratified squamous epiethelium.                                                                                                                                                 -  Circumvalate; they are the largest papillae and contain numerous taste buds with Ebner’s gland. They are V-shaped. 
	The tongue also has taste buds within its epithelium. A taste bud has about 50-100 cells which include;                                                                                                                                                                       - Type 1 dark cells (60%)                                                                                                                                                           - type 2  light cells (30%) they have clear apical ends, shorter, less numerous microvilli that terminate in the inner pore.                                                                                                                          - Type 3 cells(7%) similar to type 2 cells in appearance, they do not terminate in microvilli like type 1 and 2 cells. They have blunt, rounded tip that ends in the outer taste pore.                                             – Type 4 cells. They are located at the base.
Gross Anatomy of the Tongue                                                                                                                                       The tongue is a muscular structure that forms part of the floor of the oral cavity and part of the anterior wall of the oropharynx. Its anterior part is in the oral cavity and somewhat triangular in shape with a blunt apex of the tongue. The root of the tongue is attached to the mandible and the hyoid bone. The oral (anterior) and pharyngeal (posterior) surfaces are separated by a        V-shaped terminal sulcus of the tongue. This terminal sulcus forms the inferior margin of the oropharyngeal isthmus between the oral and pharyngeal cavities. At the apex of the v-shaped sulcus is a small depression (the foramen cecum of the tongue), which marks the site in the embryo where the embryo invaginated to form the thyroid gland.
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Papillae                                                                                                                                                                                          The superior surface of the oral part of the tongue is covered by hundreds of papillae and they include;                                                                                                                                                                   -Filiform Papillae;  are small cone-shaped projections of mucosa that end in one or more points.                                                                                                                                                                                     - Fungiform papillae; they are rounder in shape and larger than filiform papillae and tend to be concentrated around the margins of the tongue.                                                                                          -Vallate papillae; they are blunt-ended cylindrical papillae invaginations 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.                                                                                                                    -Foliate Papillae; they are linear folds of ucosa on the sides of the tongue near the terminal sulcus of tongue.
Muscles of the Tongue
The tongue is completely divided into left and right halves by a median sagittal septum composed of connective tissue. Therefore all muscles of the tongue are paired. There are intrinsic and extrinsic lingual muscles;                                                                                                          
Intrinsic Muscles                                                                                                                       The intrinsic muscles only attach to other structures in the tongue. There are four paired intrinsic muscles of the tongue and they are named by the direction in which they travel: the superior longitudinal, inferior longitudinal, transverse and vertical muscles of the tongue. These muscles affect the shape and size of the tongue – for example, in tongue rolling – and have a role in facilitating speech, eating and swallowing. Motor innervations for the intrinsic muscles of the tongue is via the hypoglossal nerve (CNXII).
Extrinsic Muscles                                                                                                                     Extrinsic muscles of the tongue originate from structures outside the tongue and insert into the tongue. There are four major extrinsic muscles on each side, the genioglossus, hyoglossus, styloglossus and platoglossus. These muscles protrude, retract, depress and elevate the tongue. The extrinsic muscles are as follows:
Genioglossus:                                                                                                                                          Attachments: Arises from the mandibular symphsis, Inserts into the body of the hyoid bone and the entire length of the tongue.                                                                                                      Function: Inferior fibres protrude the tongue, middle fibres depress the tongue, and superior fibres draw the tip back and down                                                                                           Innervation: Motor innervation via the hypoglossal nerve (CNXII).
Hyoglossus                                                                                                                                                         each hyoglossus muscle originates from the entire length of the greater horn and the adjacent part of the body of the hyoid bone. The muscle passes superiorly and anteriorly through the gap (oropharyngeal triangle) between the superior constrictor, middle constrictor and mylohyoid to insert into the tongue lateral to the genioglossus and medial to the styloglossus.                                                                                                              Function: Depresses and retracts the tongue                                                                           Innervation: Motor innervation via the hypoglossal nerve (CNXII).
Styloglossus;                                                                                                                                   Attachments: Originates at the styloid process of the temporal bone and inserts into the side of the tongue                                                                                                                                               Function: Retracts and elevates the tongue                                                                                         Innervation: Motor innervation via the hypoglossal nerve (CNXII).
Palatoglossus                                                                                                                                           Attachments: Arises from the palatine aponeurosis and inserts broadly across the tongue                     function: Elevates the posterior aspect of the tongue.                                                                     Innervation: Motor innervation via the vagus nerve (CNX).
All of the intrinsic and extrinsic muscles are innervated by the hypoglossal nerve (CN XII), except palatoglossus, which has vagal innervation (CN X). 
INNERVATION
· The lingual nerve provides sensory innervations to the anterior two-third of the tongue
In the anterior 2/3, 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 buds in the anterior 2/3 of the tongue is innervated by 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 1/3 of the tongue is slightly easier. Both touch and taste are supplied by the glossopharyngeal nerve (CNIX).
VASCULATURE
The lingual artery (branch of the external carotid) does most of the supply, but there is a branch from the facial artery, called the tonsillar artery, which can provide some collateral circulation.         Venous drainage is by the lingual vein.                                                                                                                  

Lymphatic Drainage                                                                                                                                         The lymphatic drainage of the tongue is as follows:                                                                               
· 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
i. Congenital Lingual Cysts and Fistulas: cysts in the tongue may be derived from remnants of  the thyroglossal duct. Fistulas are also derived from persistent lingual parts of the thyroglossal duct. They open through the foramen cecum into the oral cavity.
ii. Ankyloglossia: (tongue-tie) the lingual frenulum normally connects the inferior surface of the tongue to the floor of the mouth sometimes, the frenulum is short and extends to the tip of the  tongue. This interferes with the tongue’s free protrusion and may make breast-feeding difficult.
ii. Macroglossia: excessively large tongue which is uncommon. It is caused by generalized hypertrophy of the developing tongue usually resulting from lymphagioma ( lymph tumor) or muscular hypertrophy.this anomaly is mainly seen in infants with Down’s syndrome or Beckwith-Wiedemann syndrome.
2. Write an essay on air sinuses
There are four paranasal air sinuses – the ethmoidal and sphenoidal cells, maxillary and frontal sinuses. The paranasal sinuses develop as outhgrowths from the nasal cavities and erode into the surrounding bones. All of the paranasal sinuses are lined by respiratory mucosa and are innervated by branches of the trigeminal nerve. [image: C:\Users\Joline\Downloads\New Doc 18_1.jpg]
   
Maxillary sinuses                                                                                                                                                                  The maxillary sinuses are the largest of the all the paranasal sinuses. They have thin walls which are often penetrated by the long roots of the posterior maxillary teeth. The superior border of this sinus is the bony orbit, the inferior is the maxillary alveolar bone and corresponding tooth roots, the medial border is made up of the nasal cavity and the lateral and anterior border are limited by the cheekbones. Posteriorly, two anatomical spaces known as the pterygopalatine fossa and the infratemporal fossa exist.
	The maxillary sinuses are innervated by infra-orbtal and alveolar branches of the maxillary nerve and receive their blood through the branches from the infra-orbital and superior alveolar branches of the maxillary artery.
Frontal sinuses
Anteriorly, the frontal sinuses are contained by the forehead and the superciliary arches, superiorly and posteriorly by the anterior cranial fossa and inferiorly by the bony orbit, the anterior ethmoidal sinuses and the nasal cavity. Medially the sinuses face one another, separated by the midline. These pair of sinuses are irregular in shape when compared to one another and is underdeveloped at birth. They reach their full size and shape around seven to eight years of age.
	Each frontal sinus drains onto the lateral wall of the middle meatus via the frontonasal duct, which pe netrates the ethmoidal labyrinth and continues as the ethmoidal infudibulum at the front of the semilunar hiatus. The frontal sinuses are innervated by branches of the suypra-orbital nerve from the ophthalmic nerve . their blood supply is from branches of the anterior ethmoidal arteries.
Sphenoidal sinuses
The most posterior of all the sinuses in the head, the sphenoidal sinuses are large and irregular, just like their septum, which is made by the sphenoid bone. Laterally, a cavernous sinus exists which is part of the middle cranial fossa and also the carotid artery and cranial nerves III, IV, V/I, V/II and VI can be found. The anterior wall separates this pair of sinuses from the nasal cavity, as does the hypophyseal fossa, the pituitary gland and the optic chiasm superiorly and the nasopharynx and pterygoid canal inferiorly.
	Innervations of the sphenoidal sinuses is provided by ;                                                                          - The posterior ethmoidal branch of ophthalmic nerve.                                                                                - The maxillary nerve via orbita branches from the pterygopalantine ganglion.
	The sphenoidal sinuses are supplied by branches of the pharyngeal arteries from the maxillary arteries.
 Ethmoidal Cells
Superior to the ethmoidal sinus is the anterior cranial fossa and the frontal bone, laterally the orbit can be found, while the nasal cavity is situated medially. The ethmoid sinuses are unique because they are the only paranasal sinuses that are more complex than just a single cavity. On each side of the midline, anywhere from three to eighteen ethmoidal air cells may be grouped together. These air cells are smaller individual sinuses grouped together to form one large one which encompass the anterior, middle and posterior nasal meatuses.
The ethmoidal cells are innervated by;                                                                                                                      -The anterior and posterior ethmoidal branches of the nasociliary nerve from the ophthalmic nerve.                                                                                                                                                                      - The maxillary nerve via orbital branches from the pterygopalatine ganglion.                                                   The ethmoidal cells receive their blood supply through branches of the anterior and posterior ethmoidal arteries.                                                                                                                                                                                           
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