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1. Discuss the anatomy of the tongue and comment on its applied anatomy
The tongue is a mass of muscle that can be divided into different parts based on its landmarks. This differentiation is helpful to connect its structure to specific unique functions. The bumps on the tongue are called papillae (from a Latin root meaning “nipple”) and these vary in shape and location and are associated with taste buds. The muscles within and surrounding the tongue control its movement. 

PARTS OF THE TONGUE
· ROOT: This is most often defined as the back third of the tongue. It sits low in the mouth and near the throat, and it is relatively fixed in place. It is attached to the hyoid bone and mandible (lower jaw). It is close in proximity to two muscles: the geniohyoid and mylohyoid muscles.

· BODY: The rest of the tongue, notably the forward two-thirds that lie in front of the sulcus. It is extremely mobile and serves multiple functions.

· APEX: This is the tip of the tongue, a pointed portion most forward in the mouth. It is also extremely mobile.

· DORSUM: This is the curved upper surface towards the back. It has a V-shaped groove on it called the terminal sulcus.

· INFERIOR SURFACE: Underneath the tongue lies this last feature, important for the ability to visualize veins that allow the rapid absorption of specific medications.

The more forward surface of the tongue is covered in numerous small bumps called papillae. These may have different shapes, sizes, and functions. Many are associated with taste buds, but some may have other purposes. The back of the tongue has no papillae, but underlying lymphatic tissue may give it an irregular, cobblestone appearance. Consider these general findings about papillae:
PAPPILAE TYPES
· Vallate papillae: These large, flat-topped bumps lie just in front of the terminal sulcus, located about two-thirds back on the surface of the tongue. They are surrounded by deep trenches—into which ducts open from fluid-producing glands—and their walls are covered in taste buds.
· Folate papillae: Though poorly developed in humans, these small folds of the mucosa surface of the tongue are found to the sides. They also have taste receptors located in taste buds.
· Filiform papillae: Lying in V-shape rows parallel to the terminal sulcus, these bumps are elongated and numerous. They contain nerve endings that are sensitive to touch. Appearing scaly, threadlike, and pinkish-grey in color, they can make the tongues of some animals (such as cats) especially rough. At the tongue’s tip, these papillae sit more cross-wise (arranged transversely).
· Fungiform papillae: Scattered among the filiform papillae are these oddly mushroom-shaped spots that may be pink or red in coloration. They are most commonly found along the tip or sides of the tongue. Many contain receptors for taste within taste buds.

MUSCLES OF THE TONGUE
 These various muscles are grouped as intrinsic muscles (those entirely within the tongue that affect shape) and extrinsic muscles (those that originate outside the tongue, attach to it and surrounding bones, and affect its position).

Intrinsic muscles:
· Superior longitudinal: Curls the tip and sides of the tongue upward and shortens the tongue.
· Inferior longitudinal: Curls the tip of the tongue downward and shortens the tongue.
· Transverse: Narrows and elongates the tongue, increasing its height and causing it to stick out (protrude).
· Vertical: Flattens and broadens the tongue within the mouth, causing it to protrude or push against the front teeth.
Extrinsic muscles:
· Genioglossus: A large fan-shaped muscle, it contributes most of the bulk to the tongue. It lowers the tongue and may pull it forward to stick out or even to wag it back and forth.
· Hyoglossus: A thin, four-sided muscle that lowers the tongue and pulls it back into the mouth.
· Styloglossus: Another small, short muscle with fibers that interdigitate with the hyoglossus muscle. It can retract the tongue and draw it up to create a trough for swallowing a bolus of food.
· Palatoglossus: In fact, more part of the soft palate than the tongue proper, it works to elevate the back portion of the tongue.

Nerves
All the muscles of the tongue are innervated by the hypoglossal nerve (also known as cranial nerve XII) with the exception of the palatoglossus muscle that is innervated by a branch of the pharyngeal plexus. Sensation, including touch and temperature, of the anterior two-thirds of the tongue’s surface, is supplied by the lingual nerve (a branch from the trigeminal nerve). Taste is a special sensation and it comes from the chorda tympani nerve, branching from the facial nerve. The back third of the tongue receives its general and special sensation innervation from a branch of the glossopharyngeal nerve. Just forward of the epiglottis is a small patch of the tongue that receives its special sensation from the internal laryngeal nerve, a branch of the vagus nerve.

Blood Supply
The arteries of the tongue derive from the lingual artery, which arises from the external carotid artery. The venous drainage includes the dorsal lingual vein and deep lingual veins, emptying to the internal jugular vein. The veins under the tongue may be enlarged and tortuous (varicose) in older people, but they do not bleed and this change has no clinical significance.

Consider how the tongue helps a person to eat food and swallow liquids. After the teeth have taken a bite with the help of the powerful muscles of the jaw, this food must be broken down into smaller pieces before it can be safely swallowed. The tongue actively moves the food within the mouth, positioning it for further degradation by the teeth. The food is mixed with saliva, ultimately becoming a manageable portion called a bolus that may be moved into the pharynx before being swallowed and passing via the esophagus into the stomach. The tongue may also help with oral cleansing, keeping food from prolonged contact with the teeth.
The tongue helps to identify what might be palatable with the sense of taste as detected by the taste buds. The basic taste sensations include:
· Sweet
· Salty
· Sour
· Bitter
· Savory (umami)
Although different regions of the tongue may be more sensitive to specific tastes, it is not as regionally distinct as was previously believed.

FUNCTIONS OF THE  TONGUE
Speech
The tongue is also the main contributor to speech. It is not possible to form words and speak without the proper positioning of the tongue. This is dependent on the intrinsic and extrinsic muscles noted above that alter the shape and position of the tongue. This helps to articulate sounds appropriately and dysfunction of the tongue may lead to a serious speech impediment.
Breathing
If the tongue sits too far back within the throat, it may affect breathing. This is more likely to occur when mouth breathing is present. With normal nasal breathing, the mouth is kept closed, and the lower jaw will be held in a more forward position as the teeth come together. This reduces the potential for the tongue to obstruct the airway. In sleep, the shift of the tongue that happens with mouth breathing may cause problems including snoring and obstructive sleepapnea. Weight gain may increase the size of the tongue and make this worse.1﻿
Other Roles
The tongue has several other important roles. It may protect the body with a gag reflex, preventing unpalatable and even poisonous substances from being consumed. If the posterior part of the tongue is touched, there may be a strong muscular contraction of the throat, closing it off.
In addition, the tongue allows a path of rapid absorption of medications. Specifically, nitroglycerin is used to dilate the heart’s blood vessels when severe chest pain is occurring. With a pill or spray applied under the tongue, the medication quickly dissolves and enters the veins there in less than 1 minute.2﻿
Clinical Anatomy
There are a handful of conditions that may be associated with the tongue, often impacting the ability to swallow or speak normally. Some are present from birth, and others may develop from an infection or exposure to cancer-causing substances. Consider these associated conditions that affect the tongue:
Ankyloglossia
As noted above, the lingual frenulum (from the Latin word meaning “bridle”) is a small fold of mucous membrane that connects the middle of the lower surface of the tongue to the floor of the mouth. If it is too short, often from birth, the tongue may be abnormally retracted into the lower jaw. This lower position leads to a condition that is colloquially known as being “tongue tied.” This may be rarely checked (or simply ignored), especially if it is at the back of the tongue, and often goes untreated. It may be recognized with early infancy swallowing problems and speech impairment at school age as the short frenulum may interfere with tongue movements and function. Clipping the frenulum is a simple surgery and this frenulectomy may be necessary for infants to free the tongue for normal speech development.
Genioglossus muscle paralysis
When this muscle becomes paralyzed, the tongue falls backward, potentially obstructing the airway and increasing the risk of suffocation. Total relaxation of the tongue occurs during general anesthesia. As such, this shift of the tongue must be prevented to avoid blocking the airway. This is usually accomplished by inserting a temporary breathing tube during surgery.
Hypoglossal nerve injury
Trauma to the lower jaw (mandible) may cause a fracture that injures the hypoglossal nerve, resulting in paralysis and eventual shrinking of one side of the tongue. After the injury, the tongue deviates to the paralyzed side when protruded.
Lingual carcinoma
Cancer, or carcinoma, may affect the tongue. This is more likely due to infections from human papillomavirus (HPV) or from the use of tobacco, including chewing or smoking.3﻿ The back of the tongue has lymphatic drainage that may cause aggressive cancers to metastasize to the superior deep cervical lymph nodes on both sides of the neck. Cancers of the tongue may require surgical treatment, radiation therapy, and even chemotherapy if metastatic.
Thyroglossal duct cyst
Rarely, there can be a cystic remnant of the thyroglossal duct found within the root of the tongue. Most of these cysts lie close to the body of the hyoid bone, producing a painless swelling of the neck at the midline. It may connect with a fistula to the skin’s surface, leading to a non-healing sore (called a thyroglossal fistula) at the neck. Surgery may be required for the resolution of the problem.
Aberrant thyroid gland
The thyroid gland typically descends within the embryo along the thyroglossal duct. In some cases, remnants of the thyroid gland may remain behind. These may be found in the root of the tongue or even in the neck. In some cases, it may be treated with radioactive iodine 



2. Write an essay on the air sinuses
Paranasal sinuses
Paranasal sinuses are a group of four paired air-filled spaces that surround the nasalcavity. The maxillary sinuses are located under the eyes; the frontal sinuses are above the eyes; the ethmoidal sinuses are between the eyes and the sphenoidal sinuses are behind the eyes. The sinuses are named for the facial bones in which they are located.

Structure
Humans possess four paired paranasal sinuses, divided into subgroups that are named according to the bones within which the sinuses lie:
· The maxillary sinuses, the largest of the paranasal sinuses, are under the eyes, in the maxillary bones (open in the back of the semilunar hiatus of the nose). They are innervated by the trigeminal nerve (CN Vb) 
· The frontal sinuses, superior to the eyes, in the frontal bone, which forms the hard part of the forehead. They are also innervated by the trigeminal nerve (CN Va). 
· The ethmoidal sinuses, which are formed from several discrete air cells within the ethmoid bone between the nose and the eyes. They are innervated by the ethmoidal nerves, which branch from the nasociliary nerve of the trigeminalnerve (CN Va).
· The sphenoidal sinuses, in the sphenoid bone. They are innervated by the trigeminal nerve (CN Va & Vb). 
The paranasal air sinuses are lined with respiratory epithelium (ciliated pseudostratified columnar epithelium).
Development
Paranasal sinuses form developmentally through excavation of bone by air-filled sacs (pneumatic diverticula) from the nasal cavity. This process begins prenatally (intrauterine life), and it continues through the course of an organism's lifetime.
The results of experimental studies suggest that the natural ventilation rate of a sinus with a single sinus ostium (opening) is extremely slow. Such limited ventilation may be protective for the sinus, as it would help prevent drying of its mucosal surface and maintain a near-sterile environment with high carbon dioxide concentrations and minimal pathogen access. Thus composition of gas content in the maxillary sinus is similar to venous blood, with high carbon dioxide and lower oxygen levels compared to breathing air.
At birth only the maxillary sinus and the ethmoid sinus are developed but not yet pneumatized; only by the age of seven they are fully aerated. The sphenoid sinus appears at the age of three, and the frontal sinuses first appear at the age of six, and fully develop during adulthood. 
X-ray images and illustrations
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Paranasal sinuses radiograph (occipitofrontal)
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Paranasal sinuses radiograph (occipitomental)
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Paranasal sinuses radiograph (lateral)
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Paranasal sinuses radiograph (occipitofrontal)
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Paranasal sinuses radiograph (occipitomental)
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Paranasal sinuses radiograph (lateral)
 
· [image: /storage/emulated/0/.polaris_temp/image11.png]
3D cast of maxillary, frontal, ethmoid and sphenoid sinuses, nasal cavity and hypopharynx.
Clinical significance
Inflammation
The paranasal sinuses are joined to the nasal cavity via small orifices called ostia. These become blocked easily by allergic inflammation, or by swelling in the nasal lining that occurs with a cold. If this happens, normal drainage of mucus within the sinuses is disrupted, and sinusitis may occur. Because the maxillary posterior teeth are close to the maxillary sinus, this can also cause clinical problems if any disease processes are present, such as an infection in any of these teeth. These clinical problems can include secondary sinusitis, the inflammation of the sinuses from another source such as an infection of the adjacent teeth. 
These conditions may be treated with drugs such as decongestants, which cause vasoconstriction in the sinuses; reducing inflammation; by traditional techniques of nasalirrigation; or by corticosteroid.
Cancer
Malignancies of the paranasal sinuses comprise approximately 0.2% of all malignancies. About 80% of these malignancies arise in the maxillary sinus. Men are much more often affected than women. They most often occur in the age group between 40 and 70 years. Carcinomas are more frequent than sarcomas. Metastases are rare. Tumours of the sphenoid and frontal sinuses are extremely rare.


image1.jpeg




image2.jpeg




image3.jpeg




image4.jpeg




image5.jpeg




image6.jpeg




image7.png




