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ABBREVIATIONS 

CRS  : Chronic Rhinosinusitis  

AFRS  : Allergic Fungal Rhino Sinusitis  

AFS : Allergic Fungal Sinusitis  
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EFRS  : Eosinophilic Fungal Rhinosinusitis  

FESS : Functional Endocopic Sinus Surgery  

ESS : Endosocpic Sinus Surgery 

OCS : Oral Corticosteroids  

ECP  : Eosinophilic Cationic Protein  

ABPA : Allergic Bronchopulmonary Aspergillosis 

SNOT : Sinonasal Outcome Test  

DNE : Diagnostic Nasal Endoscopy  

POD : Post Operative Day  
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INTRODUCTION 

Fungal rhinosinusitis has gathered great interest in the last decade. Fungal 

infections present themselves based on the immune status of the host. Patients 

may present with features of bacterial sinusitis and therefore greater suspicion is 

needed in diagnosing it. 

 Allergic Fungal Rhinosinusitis (AFRS) is the most common form of fungal 

rhinosinusitis. It occurs in Immunocompetent individuals. The diagnostic criteria 

for this condition is still under debate and there is still no universally accepted 

criteria. Eventhough surgical management is the mainstay of treatment, 

prolonged medical management after surgery is necessary to prevent recurrences.  

This disease has now been recognised as a separate entity from Invasive fungal 

sinusitis. This has led to replacement from aggressive surgery and toxic 

antifungals to endoscopic surgery and medical therapy aimed at reducing the 

inflammatory response to fungus.   

REVIEW OF LITERATURE 

HISTORICAL PERSPECTIVE 

Fungi are unicellular eukaryotes which are ubiquitous in nature. Most of the 

fungi are soil saprophytes. Majority of the fungal infections in humans are 

opportunistic.  

There is a rapid increase in the incidence of fungal sinusitis and this may be 

attributed to better understanding of the pathophysiology of chronic 

rhinosinusitis.  
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- Plaignaud1 was the first person to describe ‘fungus tumour’ in the maxillary 

sinus in 1791 

-  Mackenzie2 then demonstrated the first case of non-invasive fungal sinusitis 

in 1894  

- Only later, Hora3 showed that there are two forms of fungal sinusitis, a non-

invasive form which is confused with bacterial sinusitis and an invasive form 

which behaves like a tumour  

- Finby and Begg4 described the first case of a fungal ball  

- Milosev5 described a case of granulomatous chronic sinusitis in 17 patients 

patients treated at Khartoum hospital in 1969 

- Acute invasive fungal sinusitis was first reported by Baker et al6. This was  

caused by zygomycetes in immunocompromised individuals  

- Safirstein7 was the first person to describe a case of nasal polyposis with 

crusts in a patient with Allergic Bronchopulmonary Aspergillosis. Patient 

underwent Caldwell Luc for nasal polyposis and was started on prednisolone 

therapy after which the patient showed dramatic improvement.  

Various synonyms quoted for this condition in the literature are  

1. Allergic Aspergillus Sinusitis8 

2. Allergic Aspergillosis of the paranasal sinuses9 
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3. Allergic Fungal sinusitis10 

- Manning and Holman11 in their comparative study showed the importance 

of allergy to fungal antigens in the pathogenesis of AFRS  

- Manning and Holman11 et al   showed the allergic basis of the disease. 

They  also came to the conclusion that the major cause of AFRS is 

Dematiaceous family followed by Aspergillus.The most common among 

the Dematiaceous group is Bipolaris spicifera12. 

- Review of literature showed that the highest incidence of AFRS was in 

Mumbai,India (Ferguson et al13).  

ANATOMICAL CONSIDERATIONS: 

ANATOMY OF THE PARANASAL SINUSES 35 : 

There are four paranasal sinuses around the nasal cavity. They are as follows : 

✓ The frontal sinus 

✓ The maxillary sinus 

✓ The ethmoid group of sinuses 

✓ The sphenoid sinus 
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Fig-1: Paranasal Sinuses 

 

FRONTAL SINUS  

- The two frontal sinuses are found in the frontal bone above and deep to 

the superciliary ridges. 

- The two sinuses are unequal in size and each has the shape of an irregular 

pyramid with its apex directed upwards. 

- They are separated by a thin septum of bone,which is seldom in the 

midline ,and may occasionally be deficient. 

Fig-2: Frontal Recess 
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BOUNDARIES  

- The anterior wall is formed  by the diploic bone,and is the thickest of the 

walls,varying from 1 to 5mm in thickness. 

- The posterior wall is thinner,but is composed of more compact bone. 

- The floor slopes medially downwards and backwards towards the opening 

of the fronto-nasal duct. 

FRONTAL RECESS 

The frontal recess is bounded as follows : 

- Anteriorly by agger nasi cell 

- Posteriorly by bulla ethmoidalis  

- Medially by middle turbinate 

- Laterally by lamina papyraceae. 

Nerve supply : supra-orbital nerve and branches from nasociliary nerve. 

Blood supply : supra-orbital and anterior ethmoidal arteries. 

MAXILLARY SINUS 

- The maxillary sinus is the largest of the paranasal sinuses. 

- It is a pyramidal cavity extending into the body of the maxilla. 
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- Apex is directed laterally extending into zygomatic process of maxilla, or 

even into the zygomatic bone. 

- Base is directed towards the nasal cavity. 

Fig-3: Maxillary Sinus 

 

 BOUNDARIES 

- Roof is formed by the orbital surface of the maxilla and is grooved by the 

canal of the infra-orbital nerve. 

- Floor is made by the alveolar process of the maxilla,and in the adult,the 

level is about 1.0 – 1.2 cm below that of the nasal cavity,whereas in the 

edentulous skull,its level rises above that of the nasal cavity. 

- The anterior wall is fairly thick and is formed by the anterior part of the 

body of the maxilla. 

- The opening of the sinus is a small slit between the inferior turbinate ,its 

maxillary process,the uncinate process of the ethmoid and the 

perpendicular plate of the palatine bone. 
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- The opening of the sinus is found in the posterior part of the hiatus 

semilunaris in the middle meatus. 

- The capacity of the maxillary sinus is about 30 ml. 

Nerve supply : posterior superior alveolar branch of the maxillary nerve. 

Blood supply : posterior superior alveolar artery and branches from 

sphenopalatine artery. 

THE ETHMOID GROUP OF SINUSES 

- These sinuses consist of thin-walled cavities varying in size and number 

(3 - 18) and constitute the ethmoidal labyrinth. 

- The sinuses contained within the labyrinth are arranged in 3 main 

groups,separated by thin walled septa of bone. 

- They do not communicate with one another except by their ducts. 

Fig-4: Ethmoid Sinus 
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- These 3 groups of sinuses may not be confined to the ethmoidal labyrinth ; 

frequently they pass beyond into the maxilla below,the sphenoid bone and 

the frontal bone above. 

FRONTAL CELLS  

- The anterior ethmoid cells may migrate anterosuperiorly into the frontal 

recess to produce different types of frontal cells as follows : 

Table-1: Types of Frontal Cells 

TYPE I A single cell above the agger nasi cell.  

TYPE II Two or more cells above the agger nasi cell. 

TYPE III A large cell extending well into the frontal sinus mimicking the 
frontal sinus itself . 

TYPE IV An isolated loner cell separately within the frontal sinus. 

- The posterior ethmoid sinuses open into the superior meatus below the 

superior turbinate. 

Nerve supply : posterior ethmoidal nerve and by the sphenopalatine branches of 

the sphenopalatine ganglion. 

Blood supply : branches of the sphenopalatine artery. 

- The middle group of sinuses open either immediately above or on the 

bulla ethmoidalis. 
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- The anterior ethmoidal sinuses open into the infundibulum,a curved tunnel 

which passes upwards in the anterior part of the ethmoidal labyrinth from 

the anterior end of the middle meatus. 

Nerve supply : anterior ethmoidal branch of the nasociliary nerve. 

Blood supply : branches of the sphenopalatine artery and additional twigs from 

the anterior ethmoidal artery. 

SPHENOID SINUS 

- The body of the sphenoid bone is hollowed out by the ingrowth of the 2 

sphenoidal sinuses from the nasal cavity. 

- The sinuses are separated by a septum which is seldom in the midline and 

is sometimes deficient. 

- Anteriorly, the sinuses are covered by the thin sphenoidal turbinates(bones 

of bertini). 

- These sphenoidal turbinates fit over the anterior part of the sinus and are 

attached to the back of the ethmoid bone. 

- A foramen in the centre of each turbinate allows the sinus of each side to 

communicate with the nasal cavity at the spheno-ethmoidal recess. 

- The sinus has many important relations which may cause elevations in the 

walls. 
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RELATIONS 

Laterally,it is related to the optic nerve and to the cavernous sinus and its 

contents. 

Superiorly,it is related to the undersurface of the frontal lobes and to the olfactory 

tracts.Use the "Insert Citation" button to add citations to this document. 

The pituitary gland lies above and posteriorly. 

Nerve supply : posterior ethmoidal branch of the nasociliary nerve. 

Blood supply : branches of the sphenopalatine artery. 

MUCOUS MEMBRANE OF THE SINUSES  

- The paranasal sinuses are lined by pseudostratified ciliated columnar 

epithelium which rests on the tunica propria of loose connective tissue and 

elastic fibres. 

- It is continuous with that of the nasal cavity through the ostia but is 

thinner and is closely applied to periosteum. 

- Numerous goblet cells are present and the mucus is swept into the nasal 

cavity by the cilia. 

- The cilia are not uniformly distributed and are found more near the ostia 

of the sinuses. 
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- Blood supply is relatively poor ,which accounts for pale yellow colour of 

the lining mucous membrane. 

EMBRYOLOGY OF THE PARANASAL SINUSES 36 : 

- The sinuses develop from invaginations of the nasal cavity that extend 

into the surrounding bones. 

- The maxillary and ethmoid sinuses develop in utero during the 3rd and 5th 

fetal months respectively. 

- The maxillary sinus is in the deciduous teeth,it enlarges to become three 

times longer anterosuperiorly and five times greater in height and width. 

- The ethmoid sinuses are small before the age of two years, then grow 

rapidly till 6 to 8 years but do not complete their growth until puberty. 

- Around the second year of life ,the most anterior ethmoid cells grow into 

the frontal bone to form the frontal sinuses.the frontal sinuses do not 

develop until the second postnatal year. 

- Between the second and fifth years, the most posterior ethmoid cells grow 

into the sphenoid bone to form the sphenoid sinus.sphenoid sinuses do not 

usually develop until fifth year of life. 

- Growth of the paranasal sinuses not only changes the shape and the size of 

the face in childhood but also adds resonance to the voice in adolescence. 
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PHYSIOLOGY OF THE PARANASAL SINUSES 35 

The paranasal sinuses serve the following functions: 

• Air conditioning 

• Vocal resonance 

• Vestigial olfactory organs 

• Thermal insulators 

• Formation secondary to bony re-adjustments 

• Replacement of functionless bone 

• Aid to balance of head. 

AIR CONDITIONING 

- They serve as supplementary chambers for conditioning the inspired air by 

heating and moisturizing. 

- The normal respiratory excursions are accompanied by fluctuations in 

intranasal and intra-antral pressure which are of equal magnitude and 

practically simultaneous. 

- Air exchange between the sinuses and the nasal cavities is dependent on 

these pressure variations. 
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VOCAL RESONANCE 

- The sinuses may act as resonance chambers and affect the quality of the 

voice. 

- The accessory nasal sinuses, which form a number of air-filled chambers 

with thin bony walls, have been regarded as sounding-boards for the 

primary tones produced at the vocal cords. 

 

Vestigial olfactory organs : 

- In lower animals, the sinuses contain complex olfactory organs and 

contribute a portion of the olfactory receptor surface. 

THERMAL INSULATORS 

- The paranasal sinuses serve as temperature buffers, protecting the 

structures in the orbit and cranial fossae from the intranasal temperature 

variations. 

FORMATION SECONDARY TO BONY RE-ADJUSTMENTS 

Proetz has suggested that the formation of the sinuses is secondary to the bony 

re-adjustments consequent upon the continued post-natal growth of the face into 

the space so formed a diverticulum of nasal mucous membrane is drawn in. 
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REPLACEMENT OF FUNCTIONLESS BONE 

- The origin of the sinuses has been attributed to replacement of 

functionless bone. 

- The masticatory stresses in the upper jaw are transmitted from the alveolar 

processes to the skull by three vertical pillars or thickenings of bone in the 

maxilla.  

- The functionally unstressed bone between these pillars undergoes re-

absorption and the maxillary sinuses develop as invaginations of the nasal 

mucosa into this space. 

AID TO BALANCE OF HEAD 

- It has been claimed that the sinuses aid in the balance of the head by 

reducing the weight of the bones of the face. 

CILIARY CLEARANCE OF THE MUCUS 

- The clearance of the mucous covering of the sinuses is carried out by 

ciliary propulsion. 

- This ciliary action will maintain a constant direction of beat,that 

is,towards the natural ostium,even when an artificial antrostomy opening 

has been made. 
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Fig-5: Patterns of Sinus Drainage 

 

REGENERATION OF THE MAXILLARY SINUS 

- It has been definitely established that normal,functioning ciliated 

epithelium can be regenerated following operative removal of the 

complete lining of the maxillary sinus. 

- This epithelial regeneration occurs mainly by growth from the margins of 

the operative opening into the sinus and, to a less extent, from islands of 

mucosa left behind. 



 16 

MEDICAL MYCOLOGY 37 

Fungi are eukaryotic organisms that possess at least one nucleus and nuclear 

membrane, endoplasmic reticulum, mitochondria, and secretory apparatus. 

Fungi grow as yeasts or moulds. 

MOULDS 

- Moulds are characterized by the production of multicellular ,filamentous 

colonies composed of branching cylindrical tubules that vary in diameter 

from 2 to 10 micrometre and are termed hyphae. 

- Hyphae are separated by cross-walls called septae ,that typically formed at 

regular intervals. 

Example : zygomycetes. 

YEASTS  

- Yeasts are single cells, usually spherical to ellipsoidal in shape and 

varying in diameter from 3 to 15 micrometre. 

- Sometimes, continuation of the budding processes then produces a chain 

of elongated yeast cells called pseudo hyphae. 

FUNGAL TAXONOMY  

The major taxonomic groups are the 

1. Zygomycetes 
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2. Ascomycetes  

3. Basidiomycetes 

4. Deuteromycetes. 

- In zygomycetes,sexual reproduction results in a zygospore and asexual 

reproduction occurs through sporangia. 

Eg. Rhizopus,absidia,mucor and cunninghamella. 

- In ascomycetes,sexual reproduction involves meiosis producing 

meiospores called ascospores and asexual reproduction through 

mitospores called conidia. Eg. Blastomyces,histoplasma. 

- In basidiomycetes,sexual reproduction results in four progeny basidispores 

supported by a club-shaped basidium. 

Eg. Cryptococcus neoformans. 

- The deuteromycetes are an artificial grouping of the imperfect or 

mitosporic fungi for which a teleomorph or sexual reproductive cycle has 

not been discovered. The anamorphic state is characterized by asexual 

conidia. 

Eg. Aspergillus fumigates,candida albicans. 

Mycoses are classified as superficial ,cutaneous,subcutaneous,systemic,and 

opportunistic. 
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There is considerable overlap,however,as systemic mycoses can have 

subcutaneous manifestations and vice versa. 

MICROSCOPIC EXAMINATION  

- Specimens can be examined directly by light microscopy. 

- Stains used for fungal identification are as follows : 

• 10% or 20% potassium hydroxide(KOH) 

• Calcofluor white 

• Hematoxylin and eosin stain 

• Gomori methenamine silver stain 

• Periodic acid –schiff stain 

• Fontana masson melanin stain. 

• Lactophenol cotton blue stain. 
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Fig-6: Gomori Methenamine Silver Stain 

 

Fig-7: Fontana-Masson Melanin Stain 
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Fig-8: Calcofluor White Stain 

 

Fig-9: Lactophenol Cotton Blue Stain 

 

- The size,morphology, and quantity of any fungal cells should be noted,asa 

well as whether the cells possess melanin and darkly pigmented. 

- With hyphae,the uniformity of width,branching, and septations should be 

noted. 

- In spores,their size,shape,surface texture, and number of cells may permit 

the identification of their genus. 
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CULTURE IDENTIFICATION  

- The traditional medium is Sabouraud’s agar which contains glucose and 

beef extract at ph. 5.0 

- Fungal growth occurs in this medium at 30 degrees. 

- Their identification is based on morphology of their conidia, which are 

produced invitro. 

- The speciation is based on differences in shape, size, and texture of the conidia 

and conidiogenous structures. 

Fig-10: Sabouraud’s Medium 

 

OTHER METHODS  

1. DNA-based methods: polymerase chain reaction using ribosomal-RNA of the 

fungi. 

2. Serology and skin tests : 
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- Precipitins, specific IgE and IgG antibodies can be detected in serum by 

radio-immunoassays and enzyme immunoassays. 

- Both immediate and delayed skin tests can be performed. 

PATHOPHYSIOLOGY OF FUNGAL SINUSITIS  

Rhinosinusitis affects about 20% of the population. Previously 5 -15% of chronic 

rhinosinusitis cases were of fungal etiology. But now after the work of Ponikau 

et al , fungal etiology seems to be higher in cases of chronic rhinosinusitis14 

ENVIRONMENTAL FACTORS 14  

-  Prevalence Fungal rhinosinusitis is is greater in Tropical countries like 

India, Sudan and Pakistan14 . 

-  AFRS in found to be prominent in countries with warm dry climates.   

AGE AND GENDER FACTORS14  

- Most forms of fungal sinusitis are common in males and the exact 

predisposition for this not known. Sinus fungal ball is commonly found in 

middle aged or elderly females. 

- AFRS is most commonly found in young adult males from rural areas than 

from other areas. It was postulated that that young males who go to a field 

in a hot dry climate sustain mucosal injuries of paranasal sinuses and 

acquire the fungal agent. This is a potential occupational hazard 
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HOST FACTORS14,15  

- Depression of the antibody and cellular defenses of the body by generalized 

disease, malignant lymphomas or leukemia  

- The normal bacterial flora in the upper airway inhibits the colonization of 

fungi by competing with them for nutrients. Loss of normal bacterium can 

lead to fungal colonization of the nasal cavity 

-  Invasive fungal sinusitis is common in old age because of coexistent diabetes 

or the patient may be undergoing cancer chemotherapy for conditions like 

leukemia which is common among the elderly.  

IATROGENIC FACTORS 15  

- Patients on long term steroid therapy and on immunosuppressants  

- Patients on long term antibacterial therapy 

CLASSIFICATION OF FUNGAL SINUSITIS 16 

- Noninvasive sinusitis must be considered in all patients with intractable 

chronic sinusitis that fails to respond to repeated courses of antibiotics. 

-  Invasive fungal sinusitis usually occurs in immunocompromised 

individual.   
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- Invasive and noninvasive syndromes of fungal sinusitis share many 

features. They may occur in immunocompetent or immunocompromised 

persons and may have an acute or chronic course.  

- It is now clear that invasive fungal sinusitis can de differentiated from non-

invasive with the use of clinical criteria that include radiological diagnosis 

of sinusitis and histopathological examination of tissue from sinuses.  

SINUS MYCETOMA/ FUNGAL BALL 

Criteria for diagnosis of fungal ball :  

1. Sinus opacification with flocculent calcification  

2. Mucopurulent cheesy material at the time of surgery  

3. Histopathology shows no allergic mucin but a matted dense conglomeration 

of hyphae separate from the respiratory mucosa of the sinus 

4. Non granulomatous response to fungus in mucosa with no fungal invasion  

5. Allergic conditions and fungal specific IgE are less common 

6. Removal of fungus with aeration and drainage of the affected sinus usually 

resolves the condition without the need for anti-fungal agents  

INVASIVE FUNGAL SINUSITIS  

- It is characterized by sinusitis and a painless necrotic black palatal or nasal 

septal ulcer or eschar .  
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- It may rapidly disseminate by the vascular route causing death within days 

- Saprophytic fungi of the order Mucorales, including rhizopus, rhizomucor, 

absidia, mucor, cunninghamella, mortierella, saksenaea and 

apophysimyces have caused this syndrome which is also called 

zygomycoses  

Histopathology shows 

1. Hyphal invasion of blood vessels  

2. Vasculitis with thrombosis 

3. Haemorrhage  

4. Tissue infarction  

5. Acute neutrophilic infiltrate  

- An identical syndrome which includes nasal septal ulceration, has been 

described with aspergillus, fusarium and pseudoallescheria boydii 

infections and has been called fulminant invasive sinusitis.  

- This condition usually occurs in AIDS, SLE, immunosuppressive therapy 

for cancer or after bone marrow transplant  

- Since the syndromes of fulminant invasive and rhinocerebral mucormycosis 

are the same , both are termed as acute( fulminant) invasive fungal 

sinusitis  
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Emergency surgery must be done for this condition. Treatment with amphotericin 

B .Total doses of 2500 to 4000g. Liposomal forms of amphotericin B appear to 

have greater effectiveness and lower toxicity. Frequent endoscopic evaluation 

with biopsies and cultures are usually required  

GRANULOMATOUS INVASIVE FUNGAL SINUSITIS  

⁃ It is characterized by chronic sinusitis associated with proptosis  

⁃ It has also been called indolent fungal sinusitis  

⁃ Patients appear to be immunocompetent and are infected almost 

exclusively with Aspergillus flavus  

⁃ Regional tissue invasion , fungal growth , non casseating granulomas 

with giant cells  

⁃ Central microgranulomata of eosinophils , fibrinoid necrosis , fibrosis 

and vasculitis have also been noted  

⁃ Surgical removal of mass needs to be done  

⁃ Can extend into the orbit, dura and brain  

⁃ Treatment with itraconazole at a dose of 8 to 10 mg per kg per day 

appears to decrease the high post-operative relapse rate  
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CHRONIC INVASIVE FUNGAL SINUSITIS 

⁃ Distinguished from the other two forms of invasive fungal sinusitis by its 

chronic course , dense accumulation of hyphae resembling a mycetoma 

and association with the orbital apex syndrome, diabetes mellitus and 

corticosteroid treatment  

⁃ Orbital apex syndrome is characterized by decreasing vision and ocular 

immobility resulting from a mass in the superior portion of the orbit  

⁃ This may be misdiagnosed as an inflammatory pseudotumour and 

corticosteroid therapy may be initiated before appropriate orbital 

exploration and biopsy is performed  

⁃ Biopsy shows vascular invasion by fungal elements and only a sparse 

chronic inflammatory infiltrate  

⁃ The condition may begin as a sinus mycetoma and may become invasive 

perhaps as a result of the immunocompression associated with diabetes 

mellitus or corticosteroid treatment.  

PATHOPHYSIOLOGY OF AFRS 

- The most common form of fungal sinusitis is AFRS.  The exact 

pathophysiology is not known. Many theories have been proposed.  
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- One among them is by Manning et al11 showed that hypersensitivity to 

fungal antigens causes a late phase reaction involving release of 

inflammatory mediators 

Fig-11: Pathophysiology of AFRS 

 

DRAWBACKS OF THIS THEORY  

- Cause of unilateral predominance  

- Fungal specific IgE does not decrease after Fungal Immunotherapy  

- There is no rise in specific antibodies after Immunotherapy  

- Alternative to theory of Manning et al is by Ponikau et al17  who showed that 

the fungi are ubiquitous within the nose and paranasal sinuses. Ponikau et al 

2. type I and type 

III Gel an Coombs 

reaction  

3.obstruction of 

sinus ostia  

4.ideal 

environment for 
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showed that 94 out of 101 cases of Chronic rhinosinusitis are due to fungal 

etiology. 

- Therefore he conclude that IgE mediated inflammation plays little role in 

AFRS. Eosinophiic chemotaxis and activation due to a T lymphocyte 

mediated inflammatory cascade is important in the pathophysiology of AFRS. 

He also proposed to change the terminology to EFRS ( Eosinophilic Fungal 

Rhinosinusitis ) 

- Ferguson et al18 suggested two different processes in the development of 

AFRS. It may be allergic rhinosinusitis or a non-allergic form named as 

Eosinophilic Mucin rhinosinusitis (EMRS). The pathology is this type is 

thought to be a systemic dysregulation of immunological control in upper and 

lower airway eosinophilia. In this condition, histology is same as AFRS but 

fungus is absent.  

DIAGNOSTIC CRITERIA FOR AFRS  

Bent and Kuhn described 11 major charecteristics  in AFRS patients. These were 

divided into major and minor criteria.  

MAJOR CRITERIA   

1. Type 1 hypersensitivity (confirmed by history or skin prick tests) 

2. Nasal polyposis 

3. Charecteristic CT findings  
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4. Eosinophilic mucus 

5. Positive fungal smear  

MINOR CRITERIA  

1.Asthma  

2.Unilateral predominance  

3.Radiographic bone erosion  

4.Fungal culture  

5.Charcot Leyden crystals  

6.Serum eosinophilia 

A newer diagnostic criteria  was proposed in 8th edition of  Scott Brown20 

ST. PAUL’S SINUS CENTER DIAGNOSTIC CRITERIA FOR AFR S 

- Immunocompetent patient  

- Presence of nasal polyposis  

- Characteristic CT findings 

- Presence of allergic mucin 

- Positive fungal cultures or the presence of fungal hyphae on fungal staining 
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ATYPICAL AFRS 26  

- A group of patients who most likely have the disease but do not meet all the 

major or minor criteria.  

- They even respond well to the AFRS treatment protocol.  

- Studies are underway to revise the diagnostic criteria to include these cases. It 

is possible that different criteria may be present in the same person at 

different times. 

- In a study by Ferguson et al in 2000, he described a AFRS like condition 

called as EMRS, where where fungus is not identifiable in the mucin.  

- Marple et al21 in 2001 showed that a negative culture can be due to a 

laboratory error as there is sparse fungal elements in the allergic mucin and a 

positive culture can be due to a saprophytic fungus 

- In a latest study by Ryan et al in 2011, he has stated that “ currently it is 

safe to state that the clinicopathologic distinction of AFRS from other 

forms of AFRS requires further investigation” 

- Hence even a negative culture from the allergic mucin does not rule out 

AFRS. 

- Ryan et al has also stated in his work that the hallmark for diagnosis of AFRS 

was the thick tenacious and darkly coloured allergic mucin in the sinus.  
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RADIOLOGICAL FINDINGS IN AFRS  

- Mukherjig et al studied CT scans of 45 patients with AFRS. This study 

showed that although the disease was bilateral in almost half of the cases , 

asymmetric involvement of the sinuses was found in 78% of the cases. Bone 

erosion was found in 20% of the cases and it was found to be common in 

patients with bilateral and advanced disease.   

- Sinus expansion and thinning of the involved sinus walls was thought to 

result from expansile nature of the allergic mucin.  

- Hyperattenuated areas were found within the opacified sinuses.  But this was 

not diagnostic of the disease as osteoid or chondroid matrix producing 

sinonasal sarcomas or meningiomas can have similar features. This finding is 

characteristically observed in the soft tissue window cuts. This 

hyperattenuation has been attributed to the accumulation of heavy metals 

like iron and manganese and calcium salt precipitation within the allergic 

mucin21 

- Nussenbaum et al23  showed that the most common sinus to be invoved in this 

condition is Ethmoid sinus. The most common bone to undergo 

demineralisation was found to be Lamina papyracea. Most commonly, AFRS 

eroded in to the orbit followed by the anterior, middle and posterior cranial 

fossae respectively.  Histological invasion as seen in Invasive mucormycosis 

was found to be absent. 
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MRI FINDINGS IN AFRS 21  

- When the protein concentraton in allergic mucin exceeds 28% there is a 

decreased intensity in T1 and T2 MRI. This is more pronounced in T2 

images.  

- A central hypointense signal with a surrounding hyperintense signal due to 

mucosal oedema is seen.  

LABORATORY FINDINGS  

1. Immunological testing :  

- Total IgE level is a useful indicator for monitoring the clinical activity of 

AFRS. This is also been used in the monitoring of ABPA.  

IgE levels are usually elevated in AFRS to more than 1000 U/ml 

- AFRS patients usually test positive for both fungal and non fungal antigens in 

skin testing and RAST.  

- Study by Manning et al showed that the fungal specific IgE was raised in 

patients with AFRS but not in patients with chronic rhinosinusitis11.  

- RAST has been considered less sensitive than skin testing during 

investigation of AFRS.  

- This has been attributes to technical difficulties of attaching a fungal antigen 

to a carrier and also to the subtle differences in the antigen used in testing.  
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- This has been validated by Mabry et al24 in his study which showed a 

correlation between RAST and Skin testing in many but not all.  

- Skin testing also has the advantage of testing both early and late reaction 

which is not possible with RAST 

- Both skin tests and RAST indicate that the patients are sensitive to numerous 

fungal antigens and not fungal specific antigens. This has been thought to be 

due to a common fungal epitope or genetic predisposition to fungal allergy  

-  Chrznowski25  et al in his study showed the presence of an 18kD protein in 

the allergic mucin of AFRS patients which may represent a ‘pan antigen’. 

ALLERGIC MUCIN HISTOLOGY 21 

- Allergic mucin is the hallmark for AFRS  

- On gross appearance, allergic mucin is a thick tenacious, light brown to dark 

green, and highly viscous in consistency.  

- “peanut butter” and “Axle grease” were some of the terms used to describe 

the mucin in AFRS.  

- Mucosa of the paranasal sinuses reveal only the chronic inflammatory process 

and no fungal invasion 

- Histological examination of allergic mucin reveals  

1. Branching non invasive fungal hyphae  
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2. Sheets of eosinophils  

3. Charcot Leyden crystals 

STAINS 

-  Haematoxylin and Eosin stains the eosinophils and Charcot Leyden crystals. 

Fungi are not stained by this method.  

- Fungal hyphae may be identified by their negative image against a normally 

stained background  

- Fungal hyphae are rare and scattered within allergic mucin and specific 

fungal stains must be used to identify them 

- Fungal stains include the Grocott’s or Gomori Methenamine Stain 

CULTURE OF FUNGI 

- Yield of fungal culture in AFRS patients is 64 to 100% 11. Hence negative 

fungal culture does not rule out AFRS.  

- Also positive fungal culture does not confirm the diagnosis of AFRS as it can 

be due to saprophytic fungi in the paranasal sinuses.  

MANAGEMENT OF AFRS   

Management of AFRS is based on the pathophysiology of AFRS. Successful 

treatment depends on addressing every part of the vicious cycle  
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Fig-12: Vicious Cycle in AFRS 

 

SURGERY21 

- The important aim of surgical therapy is removal of the inciting fungal 

allergic mucin and complete drainage of the sinuses.   

- Previously surgical procedures were radical, which included removal of 

mucosa, sphenoethmoidectomies and lynch frontoethmoidectomies 

- Recidivism remained high even after these aggressive procedures. Now as the 

pathophysiology of the disease is understood, more conservative procedures 

are now being done. 
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-  As the allergic mucin inside the sinus increases, it behaves like a mucocele 

and there is bony remodelling and decalcification leading to expansion of the 

sinuses. This is due to a combination of pressure and local inflammatory 

mediators.  

- This bony remodelling can lead to the disease extending into the orbit 

causing exophthalmos, dysmorphia of the face or intracranial extension.  

- Nasal polyposis is invariably present in cases of AFRS. This nasal polyposis 

may be subtle or can distort the local anatomy and can also bleed during 

surgical manipulation.  

- One advantage of polyposis is that it acts as a marker for the disease process, 

as the allergic mucin lies at the epicentre of the polyposis. Therefore the 

surgeon can follow the polyps to the disease.  

- Another advantage is that the expansile property of AFRS is that it allows 

increased access to the paranasal sinuses especially the frontal sinus. 

PRINCIPLES OF SURGICAL TECHNIQUE  

1. Complete surgical removal of allergic mucin and fungal debris  

2. Permanent drainage and ventilation of the paranasal sinuses  

3. Careful preservation of mucosa, dura and periorbita  

4. Sinus obliteration is contraindicated in AFRS 
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In cases where there is excessive bone remodeling or erosion, image guided 

systems can be used.  

COMPLICATIONS OF SURGERY 

1. Nasal polyposis, extensive remodeling and allergic mucin may distort the 

anatomy and increases the spatial disorientation 

2. Orbital injury leading to diplopia or blindness 

3. Intracranial transgression can lead to haemorrhage or stroke 

4. Meningocephalocoeles in cases of skull base injury 

POST OPERATIVE ENDOSCOPIC GRADING 

Kupferberg27 et al classified the endoscopic follow up of AFRS patients into a 

staging system:  

Stage Endoscopic finding 

0 No mucosal edema or allergic mucin 

I Mucosal edema with or without Allergic mucin 

II Polypoid edema with or without allergic mucin 

III Sinus polyps with fungal debris or allergic mucin 
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Difference between allergic mucin and fungal debris is that allergic mucin is 

thin and mucinous but fungal debris is inspissated and thick26 

- Kupferberg et al27 also showed that there was no correlation between 

recurrence and symptoms. In this paper the longest time before recurrence 

was 34 months. 

- A newer staging system is being used recently. This is called as the ‘The 

Philpott Javer staging system’31. This system shows greater variety in the 

spectrum of mucosal disease. This allows for better descriptive analysis when 

compared to the Kupferberg staging system.  

Sinus cavity Right Mucin Left Mucin 

Olfactory cleft 0-9 1 0-9 1 

Frontal  0-9 1 0-9 1 

Ethmoid 0-9 1 0-9 1 

Maxillary 0-9 1 0-9 1 

Sphenoid 0-9 1 0-9 1 

Total 50 50 

Bilateral total 100 
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Grading State of mucosa 

0 No oedema  

1-3 Mucosal oedema (mild/moderate/severe) 

4-6 Polypoid oedema (mild/moderate/severe) 

7-9 Frank polyps (mild/moderate/severe) 

 

CORTICOSTEROID THERAPY  

As corticosteroids were helpful in treatment of ABPA , Waxman et al 28 

suggested the same principle in management of AFRS.  

Treatement protocol used at the Georgia Nasal and Sinus Instituite 26 

- Patients first underwent functional endoscopic sinus surgery thus reducing the 

allergic mucin load  

- Allergic mucin is sent for microbiological examination 
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- This protocol is started as soon as 48 hours after surgery with the aim of 

keeping the mucous membrane at kupferberg stage 0. 

- 

  

0.4mg/kg/day for 4 days 

decrease 0.1mg/kg/day every 4 days until 20mg/day or 0.2 mg/kg/day is 
reached. this is maintained for 1 month 

monitored monthly with nasal endoscopy and total IgE levels. 

if maintained at stage 0 at 0.2mg/kg/day  for 4 months 

• decrease to 0.1 mg/kg/day + steroid nasal spray triple the allergic 
rhinitis dose 

stage 0 maintained for 2 months 

prednisolone is tapered and stopped. intranasal steroid spray is continued 
for 1 year. 

endoscopy and serum IgE levels are monitored monthly for 6 months and 
bimonthly for 3 to 5 years 
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- Kupferberg et al stated that the mucosal stage was a reflection of the disease 

activity. Tapering the steroid dose too early in the course of therapy resulted 

in increased mucosal stage and the disease became worse  

- Intercurrent bacterial infection may upgrade the grade quickly. Appropriate 

antibiotics are prescribed based on culture. The patient is then examined, 

recultured and staged 2 weeks after antibiotic therapy. IgE levels do not 

increase during intercurrent bacterial infection.   

ADVERSE EFFECTS OF SYSTEMIC STEROIDS 

- Accelerated osteoporosis 

- Cataracts 

- Glaucoma 

- Avascular necrosis of hip 

- Growth retardation in children 

- Complicate the treatment of diabetes and hypertension 

- Peptic ulcer disease 

- Euphoria / psychosis  

 

 



 43 

ROLE OF ANTIFUNGAL AGENTS 21  

- Antifungal agents were used initially as it was believed that AFRS can 

progress to invasive fungal sinusitis  

- Initially amphotericin B was used. But then less toxic agents were used  

- But in vivo activity of ketoconazole, itraconazole and fluconazole were poor 

against dematiaceous fungi.  

- As there is limited data on usage of antifungal agents, expense of these drugs 

and potential drug related morbidity the usefulness of antifungal therapy is 

limited 

- Topical application of antifungal agents can result in control of post 

operative recurrence.   

- Ponikau et al showed that CRS refractory to other therapies showed decrese 

in symptoms and CT findings when amphotericin B lavages were given on 

alternate days for 3 months  

COMPLICATIONS OF ANTIFUNGAL THERAPY 

- Renal failure, electrolyte disturbances, anemia, agranulocytosis ,acute liver 

failure and hemorrhagic gastroenteritis were seen with amphotericin B  

- Slightly safer drugs like itraconazole and ketoconazole may give rise to 

dysrhythmias, hepatic dysfunction, urticaria and anaphylaxis  
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IMMUNOTHERAPY 30 

-  Gel and Coombs type I and III reaction occurs in both ABPA and AFS. 

- But it was feared that the antigens in  immunotherapy would result in 

provoking a Gel and Coombs reaction that would worsen the patient’s 

condition 

- But one major difference between ABPA and AFRS is that the antigenic load 

of the fungus in the sinuses can be reduced by surgery which cannot be done 

with ABPA  

- Hence immunotherapy is beneficial in treating AFRS  

PROTOCOL FOR IMMUNOTHERAPY 

- Started only after reducing the antigen load by sinus surgery  

- Usually started 4 to 6 weeks after surgery  

- 12 non fungal antigens ( grasses, weeds, pollen, cats , mites) are tested by 

RAST  

- 11 Fungal antigens ( like Helminthosporium, Alternaria, fusarium, curvularia, 

mucor ) are tested by skin prick tests  

- All positive reactors were included in a treatment vial  

- One vial for non fungal antigens and one vial for fungal antiges were injected 

in each arm weekly 
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- As the dose is increased, both can be loaded in a single vial  

- Once the maximum tolerable dose is reached , this is maintained for one year  

- Then biweekly injections for the 2nd year 

- Injections every 2 to 3 weeks thereafter ( 3rd  year ) 

- This study did not show any recurrence after stopping immunotherapy after 

3rd year. 

- In this study, IgE levels were persistent raised throughout the period of 

treatment and the IgG levels were variable.  

- The results of this study was satisfactory , as there was significant 

improvement in quality of life and endoscopic mucosal staging in patients 

receiving immunotherapy 

COMPLICATIONS OF IMMUNOTHERAPY 21  

- May provoke delayed reactions  

- If fungal load is not reduced, it will lead to worsening of symptoms  

- Immunotherapy cannot be initiated in patients with ABPA with AFS 
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SEROLOGIC MARKERS IN AFRS 26  

- Several serum markers have been attempted to be used in the clinical follow 

up of AFRS patients 

1. Eosinophilic Cationic protein : no correlation was obtained between 

disease activity and serum ECP and therefore it is not a satisfactory 

marker  

2. Total serum IgE : these levels fluctuate with mucosal stage. IgE levels 

decrease in response to corticosteroid therapy. But no change was 

observed in response to Immunotherapy 

3. Fungal specific IgE levels: this would be more useful but this is not 

available for all fungi.   

RATIONALE FOR STUDY  

AFRS is a disease which is prone for recurrence and the most important part in 

disease control is adequate post-operative management. Regular postoperative 

follow up and treatment with corticosteroids is the mainstay of treatment to 

prevent recurrence. But prolonged corticosteroid treatment can lead to unwanted 

side effects.  

Reviewing the literature, most of the landmark studies depended on 

corticosteroid therapy regardless of the post-operative stage of the patient. 

Regular corticosteroid treatment also has poor compliance from the patient. 
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 Hence a treatment regime which considers the Kupferberg stage of the patient is 

needed. This is both patient compliant and avoids unnecessary side effects of 

corticosteroids.  This issue led us to undertake this study in our institute.  
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AIM OF THE STUDY 

1. To find the usefulness of Kupferberg classification based treatment 

protocol in management of Allergic fungal rhino sinusitis post operatively  

SECONDARY OBJECTIVES 

- To assess the appropriate steroid dosage to achieve endoscopic grade 0 while 

minimizing the steroid induced complications 

- To identify the commonest causative fungus in AFRS  
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METHODOLOGY 

This is a prospective interventional single centre study. This study took place in 

the Upgraded Institute of Otorhinolryngology of Rajiv Gandhi Government 

General hospital, Madras medical college from February 2018 to October 2019. 

INCLUSION CRITERIA  

1. Age >17 years to <60 years 

2. Both sexes  

3. Patients satisfying two major criteria of Bent and Kuhn 

4. Patients satisfying one major and two minor criteria of Bent and Kuhn 

5. Patients who underwent Functional Endoscopic Sinus surgery  

EXCLUSION CRITERIA 

1. Age <17 years and >60 years  

2. Patients with sinonasal tumors  

3. Cystic fibrosis and ciliary dyskinesia syndromes 

4. Pregnant and Lactating women  

5. Immunocompromised individuals  

6. Patients who were not willing for follow up  
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- After getting an informed consent from the patient regarding the prognosis of 

disease and the treatment strategy employed , they were included in the study  

- History was taken from every patient in detail and was noted in a clinical 

proforma. Importance was given to their presenting complaints. Other history 

like previous history of similar episodes in the past, previous sinus surgeries, 

immune status of the patient, and comorbidities were also given importance  

- All patients underwent pre-operative diagnostic endoscopy to look for polyps 

and presence of allergic mucin.   

- Computed tomography of the paranasal sinuses were done. Both bone and 

soft tissue windows were requested. CT findings like sinuses involved, 

presence of characteristic hyper attenuation / serpiginous opacity in the 

sinuses , bony erosion and sinus expansion were noted down  

- The number of Major and Minor criteria that the patient satisfies is mentioned 

in the proforma. 

- Preoperative SNOT-22 scoring was done  

- The patient then underwent functional endoscopic sinus surgery with 

complete opening of the sinuses. The allergic mucin obtained during surgery 

was sent to fungal smear.  

- The patient was discharged after 3 days and is then asked to come to our OPD 

for endcocopy at 15 days, first month, third month and sixth month post 

operatively.  
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- At each post-operative visit, the patient is subjected to diagnostic nasal 

endoscopy and the findings are graded according to Kupferberg classification.  

- Both nasal cavities are graded and the patient is treated according to the 

highest grade.  

- At the end of 6 months post-operative SNOT-22 scoring was done.  

For each grade a treatment strategy was used. 

1. Kupferberg grade 0 : when the grade is zero on endoscopy, no steroid 

therapy is given.  

2.  Kupferberg grade 1: patient is started on a saline steroid wash.  

Steroid used in budesonide respules. Each respule contains 0.5 mg of 

Budesonide.  

About 500ml of normal saline is mixed with 0.5mg of budesonide and this 

solution is used to douch the nasal cavity twice a day for about 5 days  

3. Kupferberg grade 2:  

Oral methylprednisolone about 8mg bd for 5 days is given. Patient also 

does saline steroid douches 

4. Kupferberg grade 3:  

oral methylprednisolone 16mg bd along with saline steroid douches is 

advocated.  
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- Patients with grade 3 disease were reviewed frequently ,restaged and 

treatment modified accordingly.  

- In instances of intercurrent bacterial infections, patients were started on oral 

Amoxycillin 500mg tds for 5 days and saline douching. They were later 

staged and treatment modified if needed.  

RESULTS OF THE STUDY  

In this study analysis of 19 patients with AFRS was done in UIORL, Madras 

Medical College from February 2018 to October 2019 to find the effectiveness of 

Kupferberg classification based protocol in the management of AFRS. Detailed 

evaluation of each case was done consisting of history, clinical examination, 

radiology, fungal smear, surgical findings and post-operative follow up.  

Clinical data was collected using and proforma and the endoscopy findings were 

photographed for documentation. Observations made were analysed with the 

masterchart as shown in the Annexure.  

Results were evaluated keeping in mind the objective of the study i.e. to 

determine the effectiveness of each management protocol for each Kupferberg 

endoscopic grade. The variables which may affect the outcome was also analyzed 
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Table 2: Age distribution 

Age group Frequency Percent 

21 to 30 6 31.6 

31 to 40 9 47.4 

41 to 50 2 10.5 

51 to 60 2 10.5 

Total 19 100.0 

 

 

From the above the table it is seen that the maximum number of cases in our 

study was in the age group of 31 to 40 years ( 47.4 %). This is followed by 21 to 

30 years (31.6%).  Least number of cases belonged to the age groups between 

41to 50 and 51 to 60 years ( 10.5 %).  

31%

47%

11%

11%

AGE GROUP

21 to 30

31 to 40

41 to 50

51 to 60
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Table 3: Sex distribution 

Sex Frequency Percent 

Female 9 47.4 

Male 10 52.6 

Total 19 100.0 

 

 

In our study the incidence of AFRS was more common among males (52.6%) 

when compared to females(47.4%) 

  

47%
53%

Sex

Female
male
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Table 4:  Symptomatology  

Symptoms Count Table N% 

Nasal obstruction  Present  19 100.0% 

Absent  0 0.0% 

Nasal discharge  Present  11 57.9% 

Absent  8 42.1% 

Hyposmia  Present  11 57.9% 

Absent 8 42.1% 

Facial swelling Present  2 10.5% 

Absent  17 89.5% 

Headache  

 

Present  8 42.1% 

Absent  11 57.9% 

Sneezing  Present  4 21.1% 

Absent  15 78.9% 

Proptosis  Present  0 0.0% 

Absent  19 100.0% 

In our study, the incidence of most common symptom at the time of presentation 

was Nasal obstruction which was present in 100% of our patients. This was due 

to the extensive polyposis seen in most of the cases at presentation. The other 

important symptom is Nasal discharge (57.9%) which was green to yellow  in 

color occasionally  coming as thick crusts. Other important symptoms were 

Anosmia (57.9%), Headache (42.1%), sneezing (21.1%) and Facial swelling 

(10.5%). None of the patient in our study had proptosis as a presenting feature.  
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Table 5: Duration of  presenting symptoms 

Duration of symptoms Count Table N % 

up to 3 months 4 21.1 

3-6 months 10 52.6 

6-24 months 5 26.3 

Total 19 100.0 

 

 

Most of our patients in our study had complaints for an average period of 3-6 

months (52.6%). About 21.1 % had complaints < 3 months  

 

 

21%

53%

26%

Duration

up to 3 months

3-6 months

6-24 months
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Table 6: Co morbid illness in our study:  

Co morbities Count Table N% 

Asthma Present  1 5.3% 

Absent  18 94.7% 

Diabetes  Present  1 5.3% 

Absent  18 94.7% 

Hypertension Present  3 15.8% 

Absent  16 84.2% 

In our study Asthma was present in 5.3%, Diabetes in 5.3% and Hypertension in 

15.8% 

Table-7: Diagnostic nasal endosocpy :  

Polyps Count Table N % 

Unilateral 7 36.8% 

Bilateral 12 63.2 

Total 19 100.0 

On diagnostic nasal endoscopy, polyps were present in 100% of the patients. 

About 63.2 % of the  patients had bilateral polyposis on presentation. Only 36.8 

% of the patients had unilateral polyposis.  

CT findings : 

Computed tomography of the paranasal sinuses were done for the patients. Both 

bony and soft tissue films were obtained in the coronal plane.  

The findings obtained are formulated in the following table.  
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Table 8: Radiology  

CT findings  Count Table N% 

Laterality  Bilateral  12 63.2% 

Unilateral  7 36.8% 

Maxillary sinus  Clear  1 5.3% 

Hyperattenuated  6 31.6% 

Opacified  12 63.2% 

Ethmoid sinus Hyperattenuated  15 78.9% 

Opacified  4 21.1% 

Sphenoid  Clear  3 15.8% 

Hyperattenuated  12 63.2% 

Opacified  4 21.1% 

Frontal  Clear  9 47.4% 

Hyperattenuated  1 5.3% 

Opacified  9 47.4% 

Septal deviation No deviation  7 36.8% 

Right  6 31.6% 

Left  6 31.6% 

Lamina payracea 
erosion  

Absent 16 84.2% 

Present  3 15.8% 

Skull base erosion  Absent  17 89.5% 

Present  2 10.5% 
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- Characteristic hyperattenuation of the paranasal sinuses were present most 

commonly in the ethmoid sinus (78.9%) followed by the sphenoid sinus 

(63.2%).  

 

- Maxillary sinus had hyperattenuation in 31.6% of cases. Only one patient in 

our study had hyperattenuation in frontal sinus (5.3%).  

- Soft tissue opacification of the sinuses were most commonly seen in 

Maxillary sinus (63.2%) and frontal sinus (47.4%).   

Laterality of Disease : 

 

63%

37%

Laterality

Bilateral
Unilateral
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CT films showed that 63.2 % of the patients had bilateral disease on CT while 

7% patients had unilateral disease. This correlates with the laterality of polyposis 

seen in diagnostic endoscopy. 

 

Lamina payracea erosion in CT : 

 

 

84%

16%

Lamina papyracea erosion

Present
Absent
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Skull base erosion in CT : 

 

   

Lamina papyracea erosion was seen in 15.8% of patients. Skull base erosion was 

seen in 10.5% . 

- Functional endoscopic sinus surgery was done to open up the sinuses for free 

drainage and to decrease the antigenic load of the fungus.  

- Most commonly wide middle meatal antrostomy, anterior and posterior 

ethmoidectomy with sphenoidotomy was done.  

89%

11%

Skull base erosion

Present
Absent
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- Allergic mucin retrieved during FESS was transported in saline to the 

microbiology department for fungal smear. 

Fig-13: Charecteristc peanut butter allergic mucin in two of our patients 

   

Smear positivity : 

 

32%

68%

Smear

Aspergillus Negative
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Only about 31.6 % of the patients were positive for fungus. But all 31.6% of the 

patients were positive for Aspergillus. About 68.4% of the patients were negative 

for any fungal elements.  

Table-9: Post operative results :  

 NIL 
Steroid saline 

 wash 
Oral pulse 

 steroid 
Rescue oral 

 steroid 
Total 

Day 15 10 9 0 0 19 

Day 30 9 7 3 0 19 

3 months  10 7 1 1 19 

6 months  16 2 0 1 19 

- This table shows the effectiveness of the treatment regimen according to the 

endoscopic grading.  

Figure-14: Endosocpic grade 0 in one of our patients 

-  
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Figure-15: Oedematous mucosa with allergic mucin (Grade 1) 

 

Figure-16: Polypoid mucosa (grade 2) 

 

- In the first post-operative visit, about 9 patients had grade 1 for which steroid 

saline wash was given. 



 65 

-  In the second visit for 7 cases steroid saline wash and pulse steroid therapy 

for 3 cases.  

- In the third visit, steroid saline washes for 7 cases, pulse steroid  for 1 case 

and rescue steroid for 1 case was given  

- Out of the 19 cases, in the last visit two patients had Kupferberg grade 1 and 

only one patient had Kupferberg grade  IV. 16 of the cases in our study was 

grade 0 at the last visit.  

Table-10: Chi square test for significance of post operative results: 

 NIL 
Steroid 
saline 
wash 

Oral steroid 
pulse therapy 

Rescue 
oral 

steroid 
Total Chisquare 

 Count Count Count Count   

Postop1  10 9 0 0 19 

8.09* 
Postop2 9 7 3 0 19 

Postop3 10 7 1 1 19 

Postop4 16 2 0 1 19 

P=0.044 

- Chi square test to test the significance of post operative results following 

treatment protocol. 

- P<0.05 is considered statistically significant 
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Table-11: Comparison of mean pre-operative & post-operative SNOT-22 scores 

among patients 

 

n 

 

Mean Pre-
Operative SNOT-

22 score 

Mean Post-
Operative SNOT-

22 score 

Mean 
Difference 

t-
Value* 

p-value 

 

19 

 

25.74 6.74 19 14.640 <0.001** 

- *Paired t-test used to compare means of pre-operative & post-operative 

SNOT-22 scores 

- **P<0.05 is considered statistically significant 

Result: Mean pre-operative and post-operative SNOT-22 scores were compared 

among selected patients using paired t-test to check the efficacy of our treatment . 

The mean difference of SNOT-22 score was 19 and was found to be statistically 

significant at 5% level (t-value: 14.640; p<0.001). 

Table-12: Complications in our study :  

Complication Count Table N % 

Facial puffiness 3 15.8 

Gastritis  1 5.3 

Nil  14 78.9 

Total 19 100.0 



 67 

 

Distribution of complications in my study shows that the most common 

complaints the patient reports is mild oedema of the face seen in about 15.8% of 

the patients. Following this about 1 patient (5.3%) had complaints of gastritis 

following therapy with Methyl prednisolone patients. About 78.9 % of the 

patients had no complications.  

DISCUSSION OF THE RESULTS IN OUR STUDY  

Allergic fungal rhinosinusitis is the most common among fungal sinusitis group. 

It is sometimes confused with bacterial sinusitis and treated with antibiotics but 

with no improvement. A high index of suspicion is needed to diagnose AFRS. 

Allergic fungal sinusitis must be kept in mind when  

1. Patient is young  

2. Unilateral predominance 

16%

5%

79%

Complication

facial puffiness

gastritis

nil



 68 

3. Presence of Allergic mucin 

4. Recurrent disease  

5. Charecteristic findings on CT 

AGE  

- Waxman et al32  described allergic fungal rhinosinusitis most commonly 

affects young individuals.   

- Milosev and Mahgoub5  found that Aspergillus rhinosinusitis occurs more 

frequently in males in their teens and twenties.  

- Hartwick and Batsakis33  in 1991 reported 32 cases of AFRS in the ages of 8-

56 years.   

 In contrast to the results of the studies done by Waxman et al32  and Milosev 

and Mahgoub5, most of the patients in our study  were in the age group of 31-

40  years (47%) 

 SEX  

- In 1991, Hartwick and Batsakis33  published a case study of 32 cases of 

allergic fungal rhinosinusitis (Aspergillus) with female predominance.  

- In yet another study conducted by Manning et al11 the reported incidence of 

allergic fungal rhinosinusitis had a female predominance.  
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In our study there is a slight male predominance (53%) when compared to 

females (47%). 

 SYMPTOMATOLOGY 

- In our study, the incidence of most common symptom at the time of 

presentation was Nasal obstruction  which was present in 100% of our 

patients. This was due to the extensive polyposis seen in most of the cases at 

presentation. 

- In a study by Katzenstein et al8 , the incidence of nasal polyposis was found 

to be 100% .This correlates with the study by Manning et al 11 .   

- The other important symptom is Nasal discharge (57.9%) which was green to 

yellow  in colour coming as thick crusts. In a study of 67 patients with AFRS 

by Schubert et al this symptom was found to be present in 75% of the cases  

- Other important symptom was hyposmia  (57.9%). There is a slightly higher 

incidence  in our cases series when compared to the study by  Manning et al11  

where it is only 10%.  

- Headache was present in  (42.1%), sneezing in (21.1%) and Facial swelling 

(10.5%).  

- None of the patient in our study had proptosis or visual loss in our series. 

Proptosis / telecanthus was found to be present in 20% of cases in Manning et 

al11 group.  
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Diagnostic nasal endoscopy findings: Considering the endoscopic findings in 

our study, we found that 100% of the patients had polyps on endoscopy. Among 

which 63.2% had polyps bilaterally and 36.8% had polyps unilaterally. In a 

study by Bent et al38, all 15 of his patients had polyposis but unilateral 

predominance was shown by most but not all patients.  

RADIOLOGICAL FINDINGS   

- Nussenbaum et al23 extensively studied the radiological findings in AFRS. 

He has studied CT films of  142 patients and the results were tabulated.  

- This study study showed that the most common site of erosion was Lamina 

papyracea ( 15.4%). Skull base erosion was seen in 11 cases ( 7%) . In his 

study the most commonly involved sinus us the ethmoid sinus. 

-  In our study , Lamina papyraacea erosion was seen in 16% of cases and Skull 

base erosion in 10.5% of cases.   

FUNGAL SMEAR  

- In our study Aspergillus was positive in 32% of cases and smear was negative 

in 68% of cases.  

- Schubert et al study34 showed that Bipolaris in 67% of cases, Aspergillus in 

9% and no growth was observed in 13%.  

- Manning et al11 showed that Demetiaceous fungi(84%) was common in their 

study and  Aspergillus was about 13% .  
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- Bent et al38 showed Demetacious fungi in 18% , Aspergillus in 7% and No 

growth in 4% of cases.  

- In a latest study by Virdi et al39 they  showed that Aspergillus was most 

common (85% ) and Overall smear positivity rate was 36.8%. 

EFFICACY OF MANAGEMENT PROTOCOL 

1. Steroid saline wash : 

- This protocol was used in our study about 23 instances  

- In 61% the grade regressed to grade 0 and in 31% the grade remained at 

grade 1  

- In 8% the grade progressed to grade 2 or 3    

- Thamboo et al40 did a comparative study on  efficacy of Short term 

budesonide therapy via INSI ( Impregnated saline irrigation ) and 

Mucosal atomization device (MAD)  

- Either INSI or MAD was given to the patient for 60 days.  

- At regular intervals , SNOT 22 scoring was done. Eventhough INSI 

group showed a clinically significant improvement, MAD group 

showed a statistically significant improvement in SNOT 22 score  
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- Now comparing this with our study, a statistically significant 

improvement in SNOT-22 score was obtained at the end of 6 months 

with our treatment regime.  

- Discussing about the risk of adrenal suppression 

1. In INSI arm only minor changes were noted in the Post ACTH 

cortisol level 

2. In MAD arm, although a statistically significant decrease in Post 

ACTH cortisol level was detected, this was not sufficient to satisfy 

clinical criteria for a diagnosis of adrenal suppression 

- In the INSI arm, about 1 mg of Budesonide was delivered in 120ml of saline 

for 60 days . Comparing this to our study i.e 0.5mg in 500ml of normal saline 

given for a period of 5 days, there should be no risk of adrenal suppression 

in our study.  

2. Oral pulse steroid therapy : 

- Oral pulse steroid therapy was used for 4 patients in our study for 

polypoid mucosa 

- All four patients regressed to grade 1after the therapy 

- After they reached grade 1 , steroid saline washes were given to revert the 

mucosa to grade 0.  
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- In a comparative  study by Schubert et al12, on evaluation of efficacy of oral 

corticosteroids  

- Criteria used to gauge the efficacy was clinical rhinosinusitis severity score 

- In his study, he demonstrated that as early as 2 months after surgery, 50% of 

the patients of the patients were lacking any evidence of Rhinosinusitis 

- Schubert et al in his study recommended 0.5 mg/kg of prednisolone for 14 

days . slowly tapered over the next 3 months and maintained at 5 mg on 

alternate days for 12 months  

- In his study no significant OCS related side effects were seen.  

- Another study by Bent et al38 with a similar oral corticosteroid  protocol 

showed that on objective scoring, 84.6% of patients were better and the 

remaining did not worsen in mean follow up of 12.5 months  

- Subjectively scoring these patients using endoscopic grading, about 50 % of 

the patients had Stage 3 at >1 month follow up 

- Finally in a latest study by Ryan et al41 published in 2011 he has stated that 

“systemic corticosteroids are best confined to the perioperative period and 

for use in short bursts to suppress recurrent polyps and address acute 

exacerbations of disease”  
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- Now comparing this with our study, we use pulses of  Methyl prednisolone in 

our study. At 1 month follow up we had only 3 patients (15%) in grade 2 who 

went to grade 1 after treatment.  

- This pulse steroid therapy  has less incidence of complications and also does 

not have long term side effects associated with prolonged therapy with OCS  

- Eventhough previous studies dictate long term oral OCS therapy, short 

pulse of steroids are effective in controlling the progression of endoscopic 

grade of the disease.  

3. Oral rescue steroid therapy :  

- There only two instances we have used this protocol in our study. 

- The first patient is a case of recurrent AFRS and is known diabetic on Insulin 

- Patient came back with grade 3 disease for which oral rescue steroid dose was 

given and the endocopic grade regressed to grade 1. 

- The second case showed dramatic improvement in both endoscopic grading 

(grade 0) and symptoms after oral rescue steroid dose  

- The only complication, the patient had was gastritis due to the  steroids and 

hence was prescribed oral omeprazole along with steroids. 
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Out of the 19 cases, only two patients had Kupferberg grade 1 and only one 

patient had Kupferberg grade  IV at the end of 6 months. 16 cases in our study 

was grade 0 at the last visit.  

COMPLICATIONS  

- In about 3 cases, patients complained of a mild facial puffiness  

- One patient had Gastritis due to methyl prednisolone in our study 

- About 79% of cases had no complications.  

LIMITATIONS OF STUDY  

 -        Longer follow up periods would have allowed us to get  better correlation 

with other research papers  

- Sample size is small when compared to other research papers, hence a 

larger sample group would have been better for statistical analysis 

- A case control study would have yielded a better comparison between 

study groups and the efficacy could be studied better.  
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CONCLUSION 

- Steroid therapy in the form of steroid saline wash and pulse steroid 

therapy depending on the kupferberg stage is adequate for achieving 

mucosal status of grade 0 

- Higher doses and prolonged treatment with steroids can be avoided by 

this treatment method 

- This low dose of steroid over a short time has minimal effect on HPA axis 

- Males were commonly affected than females in our study  

- Bilateral polyposis was most common but unilateral predominance of the 

disease was seen in most cases  

- Most common sinus affected is the ethmoid sinus.  

- In contrast to other studies, Aspergillus was the most common in our 

study  

- Adjunctive therapy like Saline irrigation helps in reducing the antigenic 

load, thus preventing recurrence.  
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PROFORMA 

PATIENT NAME :  

AGE : 

SEX : 

OCCUPATION : 

 

CHIEF COMPLAINTS :  

 

H/O PRESENTING ILLNESS : 

 

 

PRE OPERATIVE SNOT-22 SCORE: 

 

PAST HISTORY : 

 

FAMILY HISTORY : 

 

EXAMINATION OF NOSE:  

 

DNE :  

 

CT-PNS : 

 

BENT AND KUHN CRITERIA : 

 

PROCEDURE : 



FUNGAL SMEAR:  

 
Kupferberg Grade 

Management 
Right Left 

Post Operative Day    

Day 15    

Day 30    

3 Months    

6 Months    

 

POST OP SNOT 22 SCORE 

COMPLICATIONS :  
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PATIENT CONSENT FORM 

 

 

Title of the Project : “ EFFECTIVENESS OF KUPFERBERG 

CLASSIFICATION BASED TREATMENT PROTOCOL IN POST OPERATIVE 

MANAGEMENT OF ALLERGIC FUNGAL RHINOSINUSITIS“ 

Institution  :Upgraded Institute of Otorhinolaryngology, 

  Madras Medical College 

Chennai – 600003. 

 

Name :     Date   : 

Age  :     IP No. : 

Sex :     Project Patient No. : 

 
 The details of the study have been provided to me in writing and 

explained to me in my own language. 

 

 I confirm that I have understood the above study and had the 

opportunity to ask questions. 

 

 I understood that my participation in the study is voluntary and that  

I am free to withdraw at any time, without giving any reason, without the 

medical care that will normally be provided by the hospital being affected. 

 
 I agree not to restrict the use of any data or results that arise from this 

study provided such a use is only for scientific purpose(s). 

 

I have been given an information sheet giving details of the study. 

 

I fully consent to participate in the above study. 

 

 __________________   _______________       ___________ 

 Name of the subject          Signature      Date 

 

__________________   _______________       ___________ 

 Name of the Investigator          Signature      Dat 
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              “ EFFECTIVENESS OF KUPFERBERG CLASSIFICATION 

BASED TREATMENT PROTOCOL IN POST OPERATIVE 

MANAGEMENT OF ALLERGIC FUNGAL RHINOSINUSITIS” 

 

 



                                         தகவல் தாள் 

 

நாங்கள் AFRS என்ற நநாய் பற்றிய ஆராய்சச்ி சசன்னனயில் 

உள்ள இராஐுவ் காந்தி அரசு சபாது மருத்துவமனனயில் 

உள்ள ENT துனறயில் ஆய்வு நடத்துகிநறாம். 

AFRS என்பது பூஞ்னச காளானுக்கு ஏற்படும் 

ஒவ்வானம.இதற்கு அறுனவ சிகிசன்ச சசய்து பூஞ்னச 

காளானன அகற்றி அதற்கு பிறகு நநாய் ஏற்படாமல் இறுக்க 

STEROID அளிக்கலாம். 

அறுனவ சிகிசன்சக்கு பிறகு  ENDOSCOPEன் மூலம் முனறநய 

ஒரு வாரம்,15 நாட்கள், 1 மாதம், 3 மாதம்,6 மாதம் வீதம் 

மூக்கினுள் AFRS ஆல் மீண்டும் பாதிப்பு உள்ளதா என்பனத 

அறிந்து அதன் தாக்கத்திற்கு ஏற்ப STEROID அளிப்நபாம். 

நநாயாளிகளின் சபயர ்மற்றும் விவரங்கள் இரகசியமாக 

பாதுகாக்கப்படும்.இந்த ஆய்வில் சுய விருப்பத்துடன் 

பங்நகற்கலாம். 

இந்த ஆய்வில் கலந்து சகாள்வதும் சகாள்ளாததும் அவரவர ்

சுய விருப்பமாகும் 



1 Mari 3 Male Manual labour Nov-17 No 1 1 2 2 2 2 1 39 24 - - - 1

2 Subramani 5 Male Watchman Mar-18 No 1 1 2 2 2 2 2 30 12 - - - 1

3 Marimuthu 3 Male Carpenter Mar-18 No 1 1 1 2 2 2 2 19 6 - + - 1

4 Olivilakku 4 Female Home maker Apr-18 No 1 1 2 2 1 2 2 26 6 - - - 1

5 Malliga 3 Female Tailor Jun-18 No 1 2 1 2 1 2 1 40 6 - - + 1

6 Chandran 4 Male Manual labour Jul-18 No 1 1 1 2 1 2 2 19 4 - - - 1

7 Prabhu 3 Male Office assisstant Aug-18 Yes 1 2 2 1 2 2 2 23 6 - - - 1

8 Praveen Kumar 2 Male Software engineer Aug-18 No 1 2 1 2 2 2 2 26 12 - - - 1

9 Rudrammal 5 Female Farmer Sep-18 No 1 2 1 1 1 2 2 21 6 - - - 1

10 Ramesh 3 Male Shop Keeper Sep-18 No 1 1 2 2 2 2 2 37 12 - - + 1

11 Gomathy 3 Female Home maker Dec-18 No 1 2 1 2 1 2 2 22 6 + - - 1

12 Jothilakshmi 2 Female Home maker Jan-19 No 1 2 1 2 2 2 1 26 4 - - - 1

13 Thavamani 3 Female Farmer Apr-19 No 1 1 2 2 1 2 2 20 6 - - - 1

14 Kokila 3 Female Home maker Apr-19 No 1 1 1 2 2 2 2 20 12 - - - 1

15 Syed Kamal 2 Male Manual labour May-19 No 1 1 2 2 2 2 2 27 3 - - - 1

16 Nadhiya 2 Female Factory worker May-19 No 1 1 2 2 1 2 2 19 6 - - - 1

17 Sundhari 2 Female Construction Worker May-19 No 1 1 1 2 1 2 2 34 2 - - + 1

18 Inbaraj 3 Male Office assisstant May-19 No 1 2 1 2 2 2 1 29 3 - - - 1

19 Sourav kumar 2 Male Student May-19 Yes 1 2 1 2 2 2 2 12 3 - - - 1

Symptoms Comorbidities

SN

pre op 

SNOT 22

MASTER CHART

S.

no
Name Sex Occupation 

Age 

group

Month of 

presentation
Recur

NO ND HY FS HD PT

Duration 

of illness 

(months)
Asthma Diabetes HT

Immunity



2 1,2,5 D Bilateral Opacified Hyperattenuation + Hyperattenuation + Clear Left Absent Absent

2 1,2,5 B Bilateral Opacified Hyperattenuation + Hyperattenuation + Opacified Right Present Absent

1 2,3,5 B Unilateral Opacified Hyperattenuation + Hyperattenuation + Clear Right Absent Absent

2 1,2,5 - Bilateral Opacified Hyperattenuation + Hyperattenuation + Clear No deviation Absent Absent

2 1,2,5 B Bilateral Opacified Hyperattenuation + Hyperattenuation + Opacified Right Present Absent

2 1,2,5 B,D Unilateral Hyperattenuation + Hyperattenuation + Hyperattenuation + Clear No deviation Present Present

2 1,2,5 - Bilateral Hyperattenuation + Hyperattenuation + Hyperattenuation + Clear Left Absent Absent

2 1,2 - Bilateral Opacified Hyperattenuation + Clear Clear Right Absent Absent

1 1,2,3,5 D Unilateral Hyperattenuation + Hyperattenuation + Opacified Opacified No deviation Absent Absent

2 1,2,5 B Bilateral Hyperattenuation + Hyperattenuation + Hyperattenuation + Opacified No deviation Absent Present

2 1,2,3,5 A Bilateral Opacified Hyperattenuation + Opacified Opacified Right Absent Absent

1 1,2,5 B Unilateral Hyperattenuation + Opacified Clear Clear Left Absent Absent

2 1,2,3,5 B Bilateral Hyperattenuation + Hyperattenuation + Hyperattenuation + Opacified No deviation Absent Absent

1 1,2,3,5 D Unilateral Opacified Hyperattenuation + Clear Clear Left Absent Absent

1 1,5 B,D Unilateral Opacified Opacified Opacified Opacified Left Absent Absent

2 1,2,5 - Bilateral Opacified Hyperattenuation + Opacified Opacified Left Absent Absent

1 1,2,3,5 B,D Bilateral Opacified Hyperattenuation + Hyperattenuation + Hyperattenuation + Right Absent Absent

1 2,5 D Unilateral Clear Opacified Hyperattenuation + Clear No deviation Absent Absent

2 1,2,5 - Bilateral Opacified Opacified Hyperattenuation + Opacified No deviation Absent Absent

Bent & Kuhn 

Criteria
Radiology

Polyps in 

Endoscopy

Ethmoid Sphenoid Frontal 
Septal 

deviation

Lamina 

papyracea 

erosion

Skull 

base 

erosion

Major Minor Laterality Maxillary



Mx Mx

Maxillary Ethmoid Sphenoid Frontal Right Left Right Left Right Left Right Left

Absent Present Present Absent Negative 1 1 2 0 0 1 0 0 1 0 0 1 6 NIL

Absent Present Present Absent Negative 0 1 2 0 0 1 0 2 3 0 0 1 6 FP

Absent Present Present Absent Aspergillus 0 0 1 0 1 2 1 1 2 3 1 4 7 NIL

Absent Present Present Absent Negative 0 0 1 1 0 2 0 0 1 0 0 1 9 NIL

Absent Present Present Absent Negative 0 0 1 0 2 3 1 1 2 0 0 1 4 NIL

Present Present Present Absent Negative 1 0 2 0 0 1 0 0 1 0 0 1 6 NIL

Present Present Present Absent Negative 0 1 2 0 1 2 0 1 2 0 0 1 2 FS

Absent Present Absent Absent Negative 0 0 1 0 0 1 0 0 1 0 0 1 3 NIL

Absent Absent Present Present Aspergillus 0 0 1 0 0 1 0 1 2 0 1 2 10 FS

Present Present Present Absent Negative 1 1 2 1 1 2 1 1 2 0 0 1 10 NIL

Present Absent Present Present Aspergillus 0 0 1 0 0 1 1 3 4 0 0 1 9 GA

Present Absent Absent Absent Negative 0 0 1 0 0 1 0 0 1 0 0 1 4 NIL

Present Present Present Absent Negative 1 1 2 0 2 3 1 1 2 0 0 1 10 NIL

Absent Present Absent Absent Aspergillus 0 0 1 0 1 2 0 0 1 0 0 1 4 NIL

Absent Present Absent Absent Aspergillus 0 0 1 2 0 3 1 0 2 0 0 1 9 NIL

Absent Present Absent Absent Negative 1 1 2 0 1 2 0 0 1 0 0 1 8 NIL

Absent Present Absent Present Aspergillus 1 1 2 0 0 1 0 0 1 0 0 1 5 NIL

Present Present Present Absent Negative 0 1 2 0 0 1 0 0 1 0 0 1 2 NIL

Absent Absent Present Absent Negative 0 0 1 1 0 2 0 0 1 1 0 2 14 NIL

Post op 3 Post op 4

Kupferberg Kupferberg Kupferberg Kupferberg

Post op 1 Post op 2

Allergic Mucin 
Smear 

post op 

SNOT 22

Compli

cation

MxMx



KEY TO MASTER CHART 

Age 

Age Group Code 

11 to 20 1 

21 to 30 2 

31 to 40 3 

41 to 50 4 

51 to 60 5 

 

Symptoms Code 

NO - Nasal Obstruction Present - 1 

ND - Nasal Discharge Absent - 2 

HY-Hyposmia   

FS - Facial swelling   

HD - Head Ache   

PT – Proptosis   

SN – Sneezing   

 

Co-Morbities Code 

Present + 

Absent - 

 

Immune status Code 

Immunocompetent 1 

Immunocompromised 2 



 

Polyps Code 

Unilateral 1 

Bilateral 2 

 

Allergic mucin Code 

Present 1 

Absent 2 

 

Bent & Kuhn Criteria 

Major Code Minor Code 

Polyps 1 Asthma A 

Hyperattenuation in  CT 2 Bone erosion B 

Fungal Smear positive 3 Charcot leyden crystals C 

Type 1 Hypersensitivity 4 Unilateral disease D 

Eosinophilic mucin 5 Serum Eosinophilia E 

    Fungal culture positive F 

 

Post Op 

Kupferberg Code 

no mucosal oedema or allergic mucin 0 

mucosal oedema with or without allergic mucin 1 

polypoid oedema with or without allergic mucin 2 

sinus polyps with fungal debris and allergic mucin 3 

No follow up - 



 

Post Op 

Mx (Management) Code 

NIL 1 

Steroid saline wash 2 

Oral steroid pulse therapy 3 

Rescue oral steroid 4 

No follow up - 

 

 

Complication Code 

Facial Puffiness FP 

Gastritis GA 

No Complications NIL 
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