NAME: OKE SUCCESS OLUWASEYI

DEPARTMENT: MEDICINE AND SURGERY

MATRIC NUMBER: 17/MHS01/243

The cavernous sinus is a paired dural venous sinus located within the cranial cavity. It is divided by septa into small ‘caves’ – from which it gets its name.

Each cavernous sinus has a close anatomical relationship with several key structures in the head, and is arguably the most clinically important venous sinus.

Anatomical Location and Borders

The cavernous sinuses are located within the middle cranial fossa, on either side of the sella turcica of the sphenoid bone (which contains the pituitary gland). They are enclosed by the endosteal and meningeal layers of the dura mater.

The borders of the cavernous sinus are as follows:

Anterior: superior orbital fissure.

Posterior:petrous part of the temporal bone.

Media:body of the sphenoid bone.

Lateral:meningeal layer of the dura mater running from the roof to the floor of the middle cranial fossa.

Roof:meningeal layer of the dura mater that attaches to the anterior and middle clinoid processes of the sphenoid bone.

Floor:endosteal layer of dura mater that overlies the base of the greater wing of the sphenoid bone.

The cavernous sinus is the only site in the body where an artery (internal carotid) passes completely through a venous structure. This is thought to allow for heat exchange between the warm arterial blood and cooler venous circulation.

Dural Venous Sinus System

Each cavernous sinus receives venous drainage from:

Ophthalmic veins (superior and inferior) – these enter the cavernous sinus via the superior orbital fissure.

Central vein of the retina – drains into the superior ophthalmic vein, or directly into the cavernous sinus.

Sphenoparietal sinus – empties into the anterior aspect of the cavernous sinus.

Superficial middle cerebral vein – contributes to the venous drainage of the cerebrum

Pterygoid plexus – located within the infratemporal fossa.

The superior ophthalmic vein forms an anastomosis with the facial vein. Therefore, the ophthalmic veins represent a potential route by which infection can spread from an extracranial to an intracranial site.

The cavernous sinuses empty into the superior and inferior petrosal sinuses, and ultimately, into the internal jugular vein. The left and right cavernous sinuses are connected in the midline by the anterior and posterior intercavernous sinuses. They travel through the sella turcica of the sphenoid bone.

Clinical Significance - Cavernous Sinus Thrombosis

Cavernous sinus thrombosis (CST) refers to the formation of a clot within the cavernous sinus.

This most common cause of CST is infection; which typically spreads from an extracranial location such as the orbit, paranasal sinuses, or the ‘danger zone’ of the face. Infection is able to spread in this manner due to the anastomosis between the facial vein and superior ophthalmic veins.

Common clinical features include headache, unilateral periorbital oedema, proptosis (eye bulging), photophobia and cranial nerve palsies. The abducens nerve (CN VI) is most commonly affected.

Treatment is typically with antibiotic therapy. Where the cause is infection, thrombosis of the cavernous sinus can rapidly progress to meningitis.

WALLS OF THE NOSE

The external nasal anatomy is quite simple. It is a pyramidal structure, with its root located superiorly and apex sitting inferiorly. The root is continuous with the anterior surface of the head and the part between the root and the apex is called the dorsum of the nose. Inferior to the apex are the two nares (nostrils), which are the openings to the nasal cavity. The nares are separated by the nasal septum and are laterally bounded by the ala nasi (wings of the nostrils) which are the lateral processes of the septum.

The external nose is comprised of both bony and cartilaginous components. The bony part shapes the nose root, formed by the nasal, maxillae and frontal bones. The cartilaginous part is located inferiorly and is comprised of several alar, two lateral, and one septal cartilage: 

Alar cartilages; major alar cartilage forms the apex of the nose, minor alar cartilages support the ala nasi.

Lateral processes of the alar cartilage; form the dorsum of the nose. Septal cartilage; bounds the nares medially

NASAL CAVITY

The internal part of the nose is the nasal cavity. The two nasal cavities sit within the external nose and the adjacent skull. The cavities open anteriorly to the face through the two nares. Posteriorly the cavities communicate with the nasopharynx by two apertures called choanae

Besides the anterior and posterior apertures, each nasal cavity has a roof, floor, and lateral and medial walls. There are 12 cranial bones in total that contribute to the nasal cavity structure, which include the paired nasal, maxilla, palatine and lacrimal bones, as well as the unpaired ethmoid, sphenoid, frontal and vomer bones.Among all of them, the ethmoid bone is the most important element, for two reasons: first, it makes the greatest portion of the nasal skeletal framework by forming the roof and walls of the nasal cavities; and second, it contains ethmoidal cells which, as a group, are one of the four paranasal sinuses. 

Three bony shelves called the inferior, middle and superior nasal conchae are attached to the lateral walls and by projecting into the cavities, they divide both nasal cavities into four air channels:

Inferior nasal meatus; between the floor and inferior concha

Middle nasal meatus; between the inferior and middle concha

Superior nasal meatus; between the middle and superior concha.

Sphenoethmoidal recess; between the superior concha and the nasal cavity roof

The nasal cavity is divided into three regions, aligned as if a three floor building. The vestibule is located just inside the anterior external opening of the nose (1st floor) and it contains hair follicles. The largest region is the respiratory region, which is lined with respiratory epithelium (2nd floor). Finally, there is the olfactory region, a small area located inside the skull at the superior apex of the cavity, which is lined with olfactory cells and receptors (3rd floor).

The two nasal cavities communicate with four bony recesses called the paranasal sinuses. They are named according to the bones they are placed within, as the: sphenoidal, maxillary, and frontal sinuses, and the ethmoidal cells. All of the sinuses are covered by respiratory mucosa and innervated by the trigeminal nerve (CN V). 

Blood supply

The nose is supplied by branches of both the external and internal carotid arteries. The external carotid artery sends the sphenopalatine, greater palatine, superior labial and lateral nasal arteries which mostly supply the vestibule and respiratory portions of the nasal cavity, as well as the surrounding parts of the external nose (apex and dorsum).The internal carotid artery gives off the anterior and posterior ethmoidal arteries which mostly supply the apex of the nasal cavity and the surrounding part of the external nose. Many of the external and internal carotid arterial branches anastomose at the anterior part of the medial wall. This particular spot is the place from where the most nosebleeds occur.

Nerve supply

The nose is innervated by three cranial nerves:

Olfaction is provided by the olfactory nerve (CN I)

General sensation is carried by the trigeminal nerve (CN V)

Serous glands in the nasal mucosa which produce fluid that constantly lubricates the nose walls are innervated by the parasympathetic fibers of the facial nerve (CN VII). Sympathetic innervation comes from T1 level of spinal cord and is intended for regulation of blood flow through mucosa.

CLINICAL CORRELATES 

Epistaxis

Epistaxis, which is the clinical term for a nosebleed, is usually caused by:

a trauma

sinus infection

rhinitis

an arid environment

hypertension

hematologic disorders

neoplasms

The most common form is anterior epistaxis which occurs along the septum and arises from kiesselbach's plexus. Posterior epistaxis is usually due to the maxillary artery. Depending on the area of the bleed, various treatments are available since the blood will either run out of the nose in an anterior case or down the throat in a posterior case.

Rhinitis

Rhinitis is another clinical term and its simple name is a stuffy nose. An inflammation causes nasal congestion, sneezing, rhinorrhea or a runny nose and nasal itching. The most common cause is allergic rhinitis more commonly known as hay fever. This is systematically treated with decongestants, antihistamines and steroids.

Deviated septum

A deviated septum means that the bony midline of the nasal cavity is off centre, either due to a trauma or birth defects and this results in partial or total occlusion of one side of the cavity. The treatment is surgical and a septoplasty is usually performed.

