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        Invasive fungal sinusitis can be diagnosed early only if the primary clinician  treating 
the patient, whether an ENT surgeon, a chemotherapist, an oncologist or a paediatri-
cian, has a high index of clinical suspicion. In addition, there should be both micro-
biological as well as histopathological evidence for further defi nitive management. 
An analysis of tissue invasion and host immunological response is an important step 
in the evaluation of the patient. 

 The clinical features of the disease vary depending upon the acuity of the fungal 
infection. While acute invasive fungal sinusitis is a rapidly progressing infection, 
chronic invasive and granulomatous are indolent and progress insidiously over sev-
eral months to years. 

    Acute Invasive Fungal Sinusitis 

 It is the most lethal form of fungal sinusitis, and the incidence of reported mortality 
is 50–80 % [ 1 ]. It is usually seen in immunocompromised individuals but is also 
seen occasionally in immunocompetent persons. It is also postulated that the nasal 
cavity is the primary site of infection, with the middle turbinate being affected in 
two-thirds of the biopsy positive cases [ 2 ]. 

 Initially patient may complain of nasal block with bloodstained or serosanguine-
ous nasal discharge. There may be painless, necrotic nasal septal ulcer or eschar. 
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There is rapid progression over a few days with angioinvasion and haematogenous 
dissemination with fungi invading the mucosa, submucosa, blood vessels and bony 
walls of the nose and paranasal sinuses. Hyperglycemia and acidosis provide ideal 
conditions for fungal growth and tissue invasion. Also ketoacidosis has been shown 
to adversely affect phagocytic activity [ 3 ]. There may be intracranial spread either 
through the cribriform plate or via the orbital apex or via septic emboli. Once the 
ophthalmic and other orbital arteries are involved, infection can further reach the 
cavernous sinus and carotid artery. Acute subdural hematoma, cavernous sinus 
thrombosis and internal carotid artery thrombosis may occur in rhinocerebral 
mucormycosis. Invasion of the carotid arteries can rapidly lead to cerebral ischemia 
and death [ 4 ,  5 ]. 

 Depending upon the progression of the infection, Spellberg et al. [ 6 ] classifi ed 
it as:

   Stage 1: Rhinomaxillary (Fig.  1 ; Figs.   1, 2, 3     in Chapter “  Radiology in Invasive 
Fungal Sinusitis    ”)

     Stage 2: Rhino-orbital (Fig  2 ; Figs.   4, 5, 6     in Chapter “  Radiology in Invasive Fungal 
Sinusitis    ”)

     Stage 3: Rhino-orbito-cerebral (Fig.  3 ; Fig.   7     in Chapter “  Radiology in Invasive 
Fungal Sinusitis    ”)

          Symptoms 

 The following symptoms, especially in an immunocompromised patient, should 
arouse the suspicion of fungal disease:

gm

  Fig. 1    Stage 1: Early 
rhino-maxillary fungal 
sinusitis       
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•    Fever with spikes, not responding to antibiotics. It is the most common present-
ing feature [ 7 ].  

•   Persistent nasal blockage with bloodstained serosanguineous nasal discharge 
with cough.  

•   With progression of the disease, there could be facial or periorbital swelling 
(Fig.  4 ), facial pain, numbness and headache.

•      Orbital symptoms: Spread of disease to orbit may cause chemosis, proptosis, 
ptosis, blurring of vision, loss of vision and ophthalmoplegia.  

  Fig. 2    Stage 2: Rhino- 
sino-orbital fungal sinusitis       

gm

  Fig. 3    Stage 3: Rhino-
sino-orbito-cerebral invasive 
fungal sinusitis       
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•   Cranial nerve palsies especially 2nd, 3rd, 4th, 5th, 6th and 7th nerve due to cav-
ernous sinus thrombosis or temporal lobe mycotic infarcts.  

•   CNS symptoms such as altered consciousness, delirium, convulsions, hemipare-
sis, hemiplegia or coma may be seen in patients with intracranial involvement.     

    Examination 

 The patient is usually under treatment with a physician for a metabolic disorder or 
oncologist for chemotherapy with neutropenia and then referred to either an ENT 
surgeon or an ophthalmologist.  

    ENT Examination 

 Initial or a cursory nasal examination may not reveal anything signifi cant. 
Therefore, it is always advisable to decongest the nose and perform nasal endos-
copy. A discolouration of the nasal mucosa and serosanguineous discharge should 

  Fig. 4    Facial    and periorbital 
( arrow ) swelling       
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be looked for. Crusting, whitish discolouration (due to tissue ischemia) (Fig.  5 ) or 
black discolouration with eschar formation (Fig.  6 ) (due to tissue necrosis) may be 
present [ 8 ]. There could also be granulation or ulceration of the nasal mucosa. 
These changes have been most commonly found to occur on the middle turbinate, 
followed by the septum, palate and inferior turbinate [ 9 ]. There may be reduced 

  Fig. 5    Endoscopic 
appearance of discoloured 
nasal mucosa in a case of 
mucormycosis       

Nasal 
septum 
with 
eschar

Inferior turbinate

eschar

  Fig. 6    Progressive nasal septal and lateral nasal wall infarction ( arrows ) in a case of acute fulmi-
nant mucormycosis       
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nasal mucosal bleeding on account of tissue ischemia or infarction. The sentinel 
signs and symptoms are dark-coloured nasal septal (Fig.  6 ) or palatal ulcers or 
eschars (Figs.  7  and  8 ), fever, headache, nasal crusting, epistaxis, cough and mental 
changes [ 10 ]. There could also be skip lesions due to spread of the infection along 
the intima of blood vessels (Fig.  9  showing a tongue lesion in a patient of ALL with 
rhino-orbital mucormycosis).

  Fig. 7    Discolouration of palate ( black arrow ) in early palatal involvement in a diabetic patient 
with rhino-orbital mucormycosis       

  Fig. 8    Palatal infarction 
( white arrow ) in progressive 
mucormycosis       
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        Tissue  samples should ideally be taken from discoloured areas of the middle and 
inferior turbinate or septum under vision during a diagnostic nasal endoscopy. 

  Teaching point: Samples taken from the nasal vestibule or swabs taken blindly do 
not help in the diagnosis and instead delay the diagnosis. The samples should be 
sent for both microbiological (KOH and fungal culture) and histopathological 
examination .

•    Decreased facial or nasal mucosal sensations may be present even in early stages 
of the disease before the development of other signs and symptoms.  

•   Gingival or palatal eschars or ulceration may be found (Figs.  7  and  8 ).    

 Ascioglu et al. [ 11 ] have suggested major and minor criteria for clinical 
diagnosis.

 Minor criteria  Major criteria 

 Nasal discharge/stuffi ness  Radiologic e/o sinus invasion, i.e. erosion of sinus walls, 
extension of infection to neighbouring structures, 
extensive skull base destruction 

 Nasal ulceration/eschar/epistaxis 
 Periorbital swelling 
 Maxillary tenderness 
 Black necrotic lesions/perforation 

of palate 

       Ophthalmic Examination 

 An ophthalmologist should assess the vision, fi eld of vision and retinal pathology 
and look for ophthalmoplegia or chorioretinitis through the entire course of the 
patient’s treatment. 

  Fig. 9    Skip mucor lesion on 
tongue ( arrow ) in patient 
with ALL and rhino-orbital 
mucormycosis       

 

Clinical Features and Diagnosis



22

 It has been recommended that nasal endoscopy and imaging studies are war-
ranted if there is persistence of fever of unknown origin for more than 48 h despite 
appropriate antibiotic therapy and in the presence of localized sino-nasal symptoms 
in an immunocompromised patient [ 9 ,  12 ,  13 ].  

    Chronic Invasive Fungal Sinusitis 

 This usually develops in immunocompetent individuals but is also seen in diabetics 
and individuals with low level of immunocompromise [ 14 ]. There may be a history 
of chronic rhinosinusitis, and symptoms may consist of serosanguineous nasal dis-
charge, epistaxis, nasal polyposis, fever or a persistent oroantral fi stula (Fig.  10  and 
Fig.   8     in Chapter “  Radiology in Invasive Fungal Sinusitis    ”). There could be devel-
opment of sequestrum in the nose after several years (Figs.  11  and  12 ) or palatal 
ulcer (Fig.  13 ). The symptoms are persistent and recurrent and may take months and 
years to develop.

          Chronic Invasive Granulomatous 

 This is usually seen in immunocompetent individuals and is usually caused by 
 Aspergillus fl avus . The presenting complaint is diplopia, and there may be proptosis 
in majority of the patients. There may be history of chronic rhinosinusitis. 

  Fig. 10    Oroantral fi stula 
( black arrow ) in a diabetic 
patient with chronic invasive 
mucormycosis       
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  Fig. 12    Nasal sequestrum 
after removal from same 
patient as Fig.   11     in Chapter 
“  Epidemiology, Pathogenesis, 
and Risk Factors    ”       

 An algorithm for diagnosis of invasive fungal sinusitis and for diagnostic criteria 
is shown in Figs.  14  and Table  1 , respectively.

  Fig. 11    Nasal sequestrum 
( arrow ) in a juvenile diabetic 
patient with chronic 
mucormycosis       
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  Fig. 13    Palatal ulcer ( arrow ) 
in diabetic patient with 
chronic mucormycosis       

An Algorithm for diagnosis

High index of clinical suspicion  

Diagnostic Nasal endoscopy Imaging of the paranasal sinuses
orbit and brain 

Send tissue for KOH /
calcoflour mount 

Diagnostic or definitive 

Surgery with frozen section histopathology

Invasive fungal sinusitis Non - invasive

  Fig. 14    An algorithm for diagnosis       
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   Table 1    Diagnostic criteria for invasive fungal sinusitis [ 10 ]   

 1.  Mucosal thickening or air fl uid levels compatible with sinusitis on radiologic imaging 
 2.  Histopathologic evidence of hyphal forms within sinus mucosa, submucosa, blood vessels 

or bone 
 3.  Diagnosis of granulomatous invasive fungal sinusitis based on histopathologic evidence of 

hyphal forms within the sinus mucosa, submucosa, blood vessel or bone in association 
with granuloma containing giant cells. Concomitant stains for mycobacteria must be 
negative 
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