Fungal infections of the para-nasal sinuses
Mycetoma:

· A paranasal sinus fungus ball or sinus mycetoma is a non-invasive fungal infection seen in immunocompetent persons.

· The most frequently isolated organism is Aspergillus fumigatus

· Affected people often present with
· Nasal Obstruction

· A unilateral purulent discharge
· Cacosmia

· Proptosis

· In majority of patients only one sinus is affected

· The most commonly involved sinus is maxillary antrum

· X-ray of the para nasal sinuses reveals partial or complete opacification and bone thickening, sclerosis and bone erosion can also occur.
· CT scan shows opacification of involved sinus with flocculent calcification.  

· Histopathological investigations reveal that the material is composed of a 
· Dense matted conglomeration of fungal hyphae, separate from the mucosa of the sinus. 
· There is no allergic mucin or granulamatous reaction in the mucosa
· Surgical removal of the fungus ball is the treatment of choice. 
· If the person becomes immuno-compromised, invasive fungal sinusitis may develop. 

Allergic aspergillosis:
· It is a non-invasive disorder seen in immuno-competent individuals.
· The criteria for diagnosis of this condition is:

· Presence of symptoms of chronic sinusitis

· Bilateral or unilateral polyps

· Characteristic allergic mucin containing clusters of eosinophils

· Presence of fungal elements within that mucin

· Aspergillus species are believed to be predominant cause of allergic fungal sinusitis.

· Allergic aspergillosis occurs in young immuno competent adults with chronic relapsing rhino sinusitis which is unresponsive to antibiotics, antihistamines or corticosteroids.
· 50-70% individuals are atopic

· The condition is most prevalent in warm humid areas such as Indian subcontinent.

· Patients often present with unique pathogonomic symptoms:

· Unilateral nasal polyposis

· Thick yellow green nasal or sinus mucus discharge
· An expansive mass which causes bone necrosis

· In case the lamina papyracea of the ethmoid bone is breached the condition can expand this area and can cause proptosis

· Polypoidal material can also push the nasal septum to the opposite side

· CT scan reveals opacification of the involved sinus, mucosal thickening, bone erosion 

· The treatment of the allergic fungal sinusitis includes surgical debridement to remove polyps and allergic mucin. 
· Adjunct medical treatment with systemic steroids and oral itraconazole.
Chronic invasive fungal sinusitis:

· It is a slowly progressive disease seen in both immunocompromised and immunocompetent individuals.

· It is usually caused by aspergillus but can also be caused by other fungi which are ubiquitous in the environment.

· It often presents with:

· Long standing symptoms of nasal obstruction

· Unilateral facial discomfort

· An enlarging mass

· Silent proptosis

· This condition may begin as a paranasal sinus fungus ball and then become invasive, perhaps as a result of the immunocompression as a result of diabetes or corticosteroid treatment.
· CT scan would reveal hyperdense mass within the involved sinus with erosion of the sinus wall.

· Histopathological picture consists of profuse fungal growth with localized tissue invasion and non-caseating granulomas with giant cells.

· Unless removed fungus can spread in to the orbit and brain. 

· The differentiating point of CIFS from mycetoma or allergic fungal sinusitis is, that it not only causes bone loss but also causes soft tissue invasion as seen on histopathological examination.

· The orthodox treatment of life threatening fungal infections is surgical debridement followed by amphotericin B. How ever the use of drug is frequently associated with infusion related side effects and nephrotoxicity.

· The advent of azoles is major step forward in treatment of fungal infections. Oral itraconazole provides a suitable alternative to amphotericin B
· The dose of itraconazole is 100mg b.d. for almost one year.
Acute or fulminant fungal sinusitis

· Acute or fulminant fungal sinusitis usually affects diabetics and immunocompromised hosts. 

· Patients at highest risk for acute invasive fungal sinusitis are 
· poorly controlled diabetics 
· Those with conditions that predispose to metabolic acidosis such as chronic renal failure or diarrhea. 

· Immunosuppressive states secondary to chemotherapy, hematologic disorders, transplantation, and AIDS also place their hosts at risk for opportunistic infection

· The offending fungi originate from the classes zygomycetes (Mucor spp) and Ascomycetes (Aspergillus spp). The species of Aspergillus, such as fumigatus, causes aspergillosis, and species of the various genera (such as Mucor and Absidia and Rhizopus) of the order Mucorales cause mucormycosis. 

· They thrive in any environment with an acidic pH and an abundance of glucose.

· The disease process is usually aggressive and necessitates prompt diagnosis and treatment.

· The most common clinical signs included cranial nerve deficit, proptosis, facial swelling, palatal ulcer, coma, and stupor. 

· Physical examination of the nasal cavity reveals pale to red to black necrotic areas involving the turbinates or septum. If acute or fulminant fungal sinusitis suspected, prompt biopsy should be performed and sent to the pathologist for examination. 

· Radiographic evaluation with CT and MRI are useful in assessing the extent of disease. CT better defines soft tissue invasion, necrosis, and early bone erosion.

· MRI best evaluates early changes in major vessels, including carotid artery thrombosis, cavernous sinus thrombosis, and intracranial extension, Cavernous sinus thrombosis is well delineated by both MRI and CT.

· Once diagnosed, surgical intervention is the treatment of choice. All devitalized tissues need debridement to prevent the fungus from proliferating in the necrotic tissue. Re-establishing the vitalized and bleeding tissue will allow pharmacologic agents to reach the necessary areas.

· Amphotericin B is the drug of choice, increasing the survival rate in diabetics from 37% to 79%. In those patients without diabetes, survival was also improved; 0% to 47%. The combination of surgery and amphotericin B resulted in an overall survival rate of 81%.
