Nasal Accessory sinuses

The nasal sinuses are eight in number, four on each side of the nose. 

· Right and Left Frontal sinuses

· Right and Left Ethmoidal sinuses

· Right and Left Maxillary sinuses

· Right and Left Sphenoidal sinuses

The sinuses are:

· Lined with mucous membrane continuous with that of nasal cavity

· All are filled with air

· All communicate with nasal fossa through their various ostia

The sinuses are divided for Clinical Purposes in to two groups:

· Anterior

· Posterior

The Anterior Group draining below the middle turbinate or near the infundibulum consists of:

· Frontal

· Maxillary

· Anterior and Middle Group of Ethmoidal cells

The Posterior Group draining at several locations above the middle turbinate is made up of:

· Posterior Ethmoidal Cells

· Sphenoidal Sinuses

The line of attachment of middle turbinate to lateral wall of nose marks division between the two.
The Frontal Sinus

· The frontal sinus varies greatly in size and form.

· In many instances the sinus differs in extent and shape from its fellow, one sinus developing at the expense of the other.

· Occasionally the sinus is rudimentary but never entirely wanting
· Bony septa may partially subdivide sinus in to one or more compartments

· The sinus communicates with the middle meatus of the nose by means of frontonasal duct which passes downwards and backwards and opens near the upper portion of infundibulum.

· Average measurements of Frontal sinus are:

· Height 3cm

· Width 2 to 2.5 cm

· Depth 1.5 to 2 cm

· Average capacity is 6 to 7 ml

The Ethmoidal Cells

· The Ethmoidal Cells or labyrinth lies on either side just lateral to the superior half or one third of nasal cavity and medial to the bony orbit.
· The ethmoid plate has a horizontal and vertical plate

· The vertical plate has a superior portion called Crista galli and an inferior portion called perpendicular pale of ethmoid, an inferior portion of, a part of nasal septum

· The horizontal plate is comprised of medial portion, the thin cribriform plate and a more lateral thicker portion that forms roof of the ethmoid plate
· The outer wall of the ethmoid sinus is the lamina papyracea. This plate of bone is extremely thin and forms the inner wall of orbital cavity.

· Should this plate of bone be perforated, orbital cellulitis, with protrusion of eye ball, might result.

· Ethmoidal cells first seen fourth month of fetal life are present in the new born, developing in size with advancing years until puberty.
· They grow extremely slow as compared to other sinuses.

· In the adult the sinus is a series of pneumatic cells of variable sizes and number.

· Two group of cells may be differentiated, an anterior group, which drains in to middle meatus and a posterior group that drains in to superior meatus.
· The anterior cells are separated from the posterior cells by a transverse bony septum. The attachment of the middle turbinate marks the line of division between anterior and posterior group of cells, the anterior lying in front of and below it, while the posterior cells lie above and behind it.
· The two groups may differ greatly in size and number, but usually the posterior ethmoidal air cells are larger in size and fewer in number than posterior cells.

· It is not uncommon to find cells beyond the confines of ethmoid sinus proper:

· Concha bullosa: posterior ethmoid cells lying in middle turbinate

· Anterior group may extend in to agar nasi and uncinate process.

· Occasionally ethmoidal cells may be found on the body of the sphenoid

Maxillary sinus

· At birth the maxillary sinus occupies a small space to the inner side of the orbit.

· At first its floor is above the nasal floor, descending continually, until at eight years of age, it is on the same level.

· The subsequent development is downwards, its full shape being assumed after eruption of permanent teeth.

· Maximum development is attained between fifteen and eighteen years.
· The sinus of Highmore, the largest of the nasal accessory sinuses is an irregular shaped pyramid with its presenting to the nasal fossa and its apex corresponding to the zygomatic process of maxilla.

· Adult size of the sinus is 35 mm high, 30 mm antero-posteriorly and 25 mm wide.

· In adults the capacity of sinus is approximately 15 ml.
· The median wall or base of antrum is formed by vertical plate of palate bone.

· The upper wall separates the cavity from the orbit

· The postero-inferior wall or floor is normally the thickest and is formed by alveolar portion of the superior maxilla

· The anterior wall corresponds with canine fossa

· The antrum communicates with infundibulum in the middle meatus by means of a small opening, located in upper and anterior part of the median sinus wall.

· In a small percentage cases, an additional opening, lying posterior to the major opening.

· The ostium is usually membranous, thus bony orifice is larger than the actual orifice.
· Most nerves and blood vessels enter the sinus by way of ostium or membranous portion of naso-antral wall.

· The second pre-molar and first and second molar teeth are in close relation to the floor of the sinus.

· Indeed sometimes they project into floor of the orbit. A Suppurative process around the root of these teeth may affect the mucous membrane of the sinus through lymphatics or blood vessels and removal of these teeth may create an opening into the sinus with resultant sinusitis.

· Infra-orbital nerve (injury during curettage of sinuses)

Sphenoidal sinuses

· These sinuses are small before third year and fully developed by 12th to 15th year.

· They are situated within the body of the sphenoid bone and are variable in size and shape

· They are separated from each other by a thin bony septum that frequently deviated to one or the other side.

· Each sphenoidal sinus communicates with superior meatus by means of a small aperture that empties in to spheno-ethmoidal recess.

· The average capcity is about 7.5 ml.

· The ostium lies near septum of the nose and is hidden by approximation of middle turbinate to the septum.

· The Optic nerves and hypophysis lie above the sinus and pons lies posteriorly

· External and lateral to the sinus are found the cavernous sinus, the carotid artery and superior orbital fissure.

The sinuses do not appear to have a function.

· They may give resonance to voice

· Sound protection from transmission of one’s own speech to the ears

· They may have a role in air-conditioning of the inspired air

· They may reduce skull weight

· Provide protection to orbits

· An hitherto unexplained function of the PNS may be the supply of the fresh, uncontaminated mucus to the middle meatus.
