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INTRODUCTION 

The significance of these air spaces is one of the most 

difficult problems in human evolution. Similar to the 

other paranasal sinuses the function of the sphenoid sinus 

is not quite clear. Blaney 1990 broadly categorized the 

significance of existence of paranasal sinuses in humans 

as structural and functional.1 Structural includes reduction 

in the cranial weight, shock absorption, accommodation 

of an increased size of the head, include interspaces 

between the architecture, remove functionless bone, 

secondary to cranial modification and be a vestigial 

olfactory organ. 

The sinuses function as air reservoirs, secrete mucus and 

humidify and warm up the inspired air. Moreover, they 

insulate the vital structures and provide resonance to 

one’s voice. 

The Sphenoid sinus with its ostium located in its anterior 

wall and deeply seated in the narrow spheno-ethmoidal 

recess is likely to retain the secretions so produced by its 

lining. This is consequent to, alteration of the sinus 

ventilation as well as its drainage at the level of the 

ostium. The physiology and pathophysiology of the 

Sphenoid sinus needs introspection. 

REVIEW OF LITERATURE 

Physiological aspects 

 The sphenoid sinuses are lined by ciliated pseudo 

stratified columnar epithelium. It is thin and pink in 

colour. Underneath lies the tunica propria which contains 

different types of cells and glands that secrete mucus. 

The entire mucous membrane is covered with a mucous 

blanket, which is responsible for trapping bacteria and for 

warming and humidifying the inspired air currents, a 

function performed in conjunction with other paranasal 

sinuses. This blanket keeps moving towards the natural 

ostium of the sphenoid sinus in a spiral manner and is 

renewed every 10-15 minutes by Hilding.2 

Messerklinger 1966 on analysis of the mucociliary 

clearance of the sphenoids concluded that the mucus 

produced in the sinuses does not travel in a random 

fashion to their ostia, but follows a definite pathway that 
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is determined genetically. Although these pathways 

maybe impeded or even blocked by various pathologic 

conditions, their direction is not significantly altered.3 

Ciliary beat is the most important mechanism responsible 

for mucociliary clearance, i.e. the constant motion of the 

mucous blanket as a result of which mucus is propelled 

into the nasopharynx. The ciliary beat is best in fluid 

medium and in humid environment. From the sphenoid 

sinus the mucus flows to the natural ostium to the 

spheno-ethmoidal recess and ultimately drains into the 

posterior choanae of the nose just above the tubal orifice 

to reach the nasopharynx and pharynx to be finally 

swallowed and destroyed in the stomach (Figure 1, 2). 

 

Figure 1: Schematic mucociliary drainage of the 

Sphenoid, ethmoid and frontal sinuses on axial view. 

 

Figure 2: Schematic mucociliary drainage of the 

sphenoid, ethmoid and frontal sinuses on                   

saggittal view. 

Stammberger et al, Weir et al attributed two main factors 

for the normal functioning of the sinuses 1) ventilation 

that depends on patency of the ostium and prechamber 

i.e. the sphenoethmoidal recess 2) drainage that depends 

on the mucus, it’s amount, composition and ciliary 

beat.4,5 

Pathophysiology 

Any alteration in the normal ventilation or drainage of the 

sinus leads to a disturbance of the normal mucociliary 

flow and thereby a diseased sinus. 

The presence of “mucosal contact” areas have been 

identified as the single most important factor in the 

pathogenesis of sinus pathology. Messerklinger 1978. 

This can happen as a result of varied etiologies.6 These 

lead on to obstruction of the mucociliary drainage 

pathway. This happens first at the narrow anatomical 

communicating channel- the sphenoethmoidal recess. 

Phelps. The persistence of “mucosal contact” at this site 

causes cessation of ciliary beat.7 

Etiological / predisposing factors 

1) anatomical variants 2) mucociliary abnormalities i) 

primary a. primary ciliary dyskinesia b. cystic fibrosis c. 

Young’s syndrome ii) Secondary a. allergy b. bacterial 

infection mucociliary clearance can be impaired by 

hypoxia temperature variations, dehydration medications 

(antihistamines, anticholinergics), and cigarette smoke, 

foreign bodies, infections, environmental irritants, trauma 

and tumours.8 3) immune deficiency, which maybe 

primary or idiopathic type and the secondary type due to 

HIV infection or being on immunosuppressant drugs 4) 

allergy. More than 90% of sinusitis is due to pathology in 

the anterior ethmoid region and limited surgery to treat 

these distal sites can re-establish ventilation and drainage. 

As can be seen from the list of etiological factors the 

sphenoid sinus is not affected in isolation. In fact, it is the 

least to be affected in an isolated pathology and its 

involvement is usually secondary to the involvement of 

the anterior group of sinuses. Weir et al.5 

Less than 3% of the inflammatory lesions of the sinuses 

involve the sphenoid sinus primarily, Lew et al 1983.9 

while primary carcinoma of the sphenoid sinus occurs in 

less than 0.05% of sinus malignancies. Harbison et al 

1984.10 

Isolated sphenoid sinus disease is an uncommon disease 

that affects 1-2.7% of patients with diagnosis of paranasal 

sinus disease. Wyllie, Pearlman, Hnatuk, Lawson, Sethi.1-

14 Metson et al found the incidence isolated sphenoid 

sinus disease to be about 2%.15 

The sphenoid sinus pathology 

The anatomic relationships of the sphenoid sinus direct 

the nasal airflow below the sphenoid ostia; thereby few 

bacteria or inhaled irritants are carried to this deep-seated 

sinus. Moreover, the lining mucosa has fewer glands and 
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hence produces less amount of mucus. Therefore, 

pathologic involvement of the sphenoid sinus is not that 

common. Van Alyea, Lawson.16,17 

Pathologic conditions arising in and about the sphenoid 

sinus can be varied and include inflammatory processes, 

primary benign and malignant tumours invading from 

adjacent structures and distant metastatic disease. 

Levine.18 

Anatomical variation such as sphenoid septation, 

malposition of the ostium, a deviated nasal septum, and 

an enlarged middle turbinate make one more susceptible 

to infection. Lawson et al.17 

Sphenoid sinusitis  

Less than 3% of inflammatory lesions involve the 

sphenoid sinus primarily. The sinus, in these cases is 

found full of purulent material with underlying 

inflammatory granulation tissue. Lew.9 

Lawson et al found that 80% of lesions in isolated 

sphenoid sinus involvement were inflammatory disease.17 

Fungal sinusitis of the sphenoid 

Isolated fungal infection of the sphenoid sinus is a rare 

entity by Klossek et al.19 

Allergic fungal rhinosinusitis is a non-invasive infection 

characterized by the presence of allergic mucin which is 

comprised of eosinophils and Charcot- Leyden crystals 

alternating with layers of mucus, creating a lamellar, 

inspissated pattern. Fungal hyphae are scattered 

throughout the allergic mucin but there is no evidence of 

invasion into the host tissue by Schell.20 

A fungal ball is also a non-invasive form of disease in 

which the fungus forms a mass of intertwined hyphae 

without host invasion by Schell.20 

Chronic invasive and acute invasive/fulminant forms 

reveal hyphal invasion of host tissue with a slower 

granulomatous progressive angioinvasive and 

neuroinvasive pattern in the latter by Schell.20 

Aspergillus is the most common organism involved in 

fungal sphenoid sinusitis, with the formation of fungal 

balls as the predominant pathology. Johrsdoerfer, 

Schell.20,21 

Management of allergic fungal sinusitis requires 

endoscopic removal of the inspissated debris and mucus 

and primary drainage of the affected sinus followed by 

postoperative topical steroids. Systemic steroids have 

also been recommended. Henick, Kennedy.22 

Management of non-invasive fungal rhinosinusitis 

involves surgical extirpation of all allergic mucinous and 

fungal debris with restoration of drainage and aeration to 

the affected sinuses. Henick, Kennedy, Lee et al.22,23 

Invasive fungal sinusitis requires bimodal treatment, 

surgical debridement and antifungal agents. Henick and 

Kennedy.22 

Sphenoid polyposis 

Polyps can occur as isolated sphenoid sinuses lesions but 

more commonly they occur in association with polyps of 

posterior ethmoid cells. The patient usually has a history 

of rhinosinusitis, postnasal discharge and headache. 

Polyps in paranasal sinuses result from local upheaval of 

the sinus mucosa with mucous membrane hyperplasia 

secondary to chronic inflammation by Issacs.24 

Mucoceles and pyoceles of the sphenoid 

 They are the most frequently reported sphenoid, ‘space 

occupying lesions. The pathogenesis is related to 

obstruction of the sphenoid ostium (secondary mucocele) 

or mucous, retention cyst expansion (primary mucocele). 

Fungal infection of the sphenoid sinuses may lead to 

obstruction of the sinus ostium and subsequent retention 

of secretions. Marple.25 consequently there is formation 

of an expansile cystic lesion in the sphenoid sinuses i.e. a 

mucocele. Muneer et al.26 As the mucocele enlarges, 

pressure causes resorption of the surrounding bone. 

Issacs.24 

Differentiation between sphenoid cysts, mucoceles, 

pyoceles and abscesses is often difficult because they all 

may contain clear but thickened creamy secretions which 

on culture and sensitivity examination may be reported 

negative/inconclusive, however, because of their 

similarity in development and natural history, they are 

considered as one group. Nurgent et al, Wyllie.11,27  

Adult rhino sinusitis diagnostic criteria were defined in, 

by the American academy of Otolaryngology-Head and 

Neck Surgery during a meeting of the multidisciplinary 

Rhino sinusitis task force (RTF). In 2003, this definition 

was amended to require confirmatory radiographic or 

nasal endoscopic or physical examination findings in 

addition to suggestive history.28 

CONCLUSION 

On vis a vis the physiology and pathophysiology of the 

sphenoid sinus, surgical intervention is undertaken in 

sinusitis, at the ostium to facilitate drainage and 

ventilation of the sinus and thereby revert till now 

inactive mucociliary clearance. 
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