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ABSTRACT 
Background: The first case of fungal sinusitis was reported in 1885. This fungal 

disease occurred rarely until the past decade, when a worldwide increase in its 

incidence occurred. Till one decade back bacteria was implicated as pathogen in 

most form of chronic rhinosinusitis (CRS). Fungi were thought to be responsible 

for few specific forms, sine 1999, when ponikau and associates claimed that 

fungi were responsible for nearly all cases of CRS. Their study demonstrated the 

presence of fungi & eosinophils from nose & paranasal sinuses from ~96 % 

cases of CRS. Aim of the Work: The aim of the work was to detect the presence 

of fungal biofilm, in patients with fungal sinusitis trying to find its role in 

recurrence of fungal sinus infection, resistance to medical treatment and 

occurrence of intra orbital and intracranial complications. Patients and 

Methods: The study consisted of 20 different cases of fungal sinusitis controlled 

by 10 cases of non fungal sinusitis. Control cases were divided into 5 cases of 

chronic sinusitis with nasal polyposis and 5 cases of deviated septum with no 

evidence of sinusitis undergoing nasal surgery. Results: Using statistical 

analysis, there was evidence of pressure of fungal biofilm in different cases of 

fungal sinusitis whether primary or recurrent, also whether invasive or non 

invasive. Comparing cases with controls, There was statistically significant 

difference between them as regard Biofilm (p-value: < 0.001) with incidence 

reaching (70 %) in cases while (0%) in controls. By applying risk analysis for 

biofilm, we used relative risk (p value = 0.0001) which is statistically significant 

indicating higher risk of positive biofilm in cases of fungal sinusitis, also by 

Using odds ratio (p value= 0.0002) which is statistically significant indicating 

higher risk of positive biofilm in cases of fungal sinusitis. Conclusion: The 

study showed the presence of fungal biofilm in different cases of fungal siunsitis 

whether primary or recurrent, also whether invasive or non invasive. 

Keywords: Pathological Role, Fungal Rhinosinusitis, chronic rhinosinusitis 
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INTRODUCTION 

he first case of fungal sinusitis was reported in 1885. This 

fungal disease occurred rarely until the past decade, when a 

worldwide increase in its incidence occurred (Lund et al., 

2000). Till one decade back bacteria was implicated as 

pathogen in most form of chronic rhinosinusitis (CRS). Fungi 

were thought to be responsible for few specific forms. Since 

1999, when ponikau and associates claimed that fungi were 

responsible for nearly all cases of CRS. Their study 

demonstrated the presence of fungi & eosinophils from nose & 

paranasal sinuses from ~96 % cases of CRS (Ponikau et al., 

1999). 

The biofilm confers considerable protection for the 

organisms including resistance to host defenses and antifungal 

treatments. It acts as a physical barrier between the embedded 

fungal cells and clinically useful antifungal agents, thus leading 

to ongoing colonization of fungi in the sinuses despite maximal 

treatment. Biofilm may allow for chronic persistence of fungi 

in the nose and sinuses and make treatments more difficult and 

make the efficacy of antifungal treatments questionable 

(Ramage et al., 2012). 

Biofilm is a three-dimensionally structured specialized 

community of adherent microorganisms surrounded by an 

extracellular polymeric substance (EPS). Biofilm communities 

in most environments including human disease, tend to be 

T 
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polymicrobial. By including multiple bacterial and/or fungal 

species in a single community; biofilms obtain numerous 

advantages, such a passive resistance, metabolic cooperation, 

by-product influence, quorum sensing systems, an enlarged 

gene pool with efficient DNA sharing, and many other 

synergies, the more robust the biofilm is in terms of its 

survivability (Wolcott et al., 2013). 

Even though only a few reports are available about the 

role of biofilms in chronic rhinosinusitis, the evidence seems to 

be convincing that such a role exists. Why do some patients 

form biofilms, what triggers biofilm formation and how can we 

prevent them from forming are questions that need to be 

answered (Ramadan, 2006). 

There is a growing body of evidence suggesting that 

fungal biofilm colonization of host surfaces may be an 

important factor in chronic disease in the absence of foreign 

bodies and fungal biofilms have been discovered on the 

sinonasal mucosa of CRS patients (Healy et al., 2008). 

Foreman and coworkers presented conclusive evidence 

that biofilms are present on the mucosa of chronic 

rhinosinusitis (CRS) patients. Less is known about the species 

constituting these biofilms. Staph.aureus was the most common 

biofilm-forming organism. Eleven out of 50 CRS patients had 

characteristic fungal biofilms present (Foreman et al., 2009). 
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Fungi are increasingly recognized by their ability to 

adopt a biofilm phenotype both on live and abiotic surfaces. 

Much of the work in the fungal biofilm research has focused on 

Candida species involved in indwelling medical device 

infection (Ramage et al., 2006). Although vast ranges of fungal 

species are isolated from CRS patients, Candida species are 

rarely seen (Collins et al., 2003). 

However, Aspergillus fumigatus, is a frequent sinonasal 

pathogen and is known to form biofilms on bronchial 

epithelium (Seidler et al., 2008). Aspergilloma is a localized 

infection has been shown to consist of highly agglutinated 

hyphae encased in an extracellular matrix. A similar 

exopolysaccharide matrix is also produced at the surface of 

fungal hyphae during invasive pulmonary aspergillosis 

(Loussert et al., 2010). 

There is an apparent interaction and possible synergy 

between bacteria and fungi in biofilm development and 

survival. In a sheep model, bacteria appear to induce epithelial 

damage that promotes fungal biofilm formation by A.fumigatus. 

Co-inoculation of Staphylococcus aureus (S.aureus) and A. 

fumigatus into sheep sinuses resulted in 80% formation of 

biofilms versus 10% with A.fumigates inoculation alone 

(Boase et al., 2013). 

Fungi belonging to the class zygomycetes and the order 

Mucorales, including Rhizopus, Rhizomucor, Mucor, 
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Lichtheimia, Apophysomyces, Cunninghamella and Saksenaea 

often cause opportunistic infections which are similar to those 

caused by Aspergillus and are characterized by Angio-invasion 

and fungal-ball formation. Mucormycosis is categorized into 

rhino-orbito-cerebral (ROC), pulmonary, gastrointestinal, 

cutaneous and disseminated types depending upon the clinical 

presentation and the anatomical sites involved. The incidence 

of mucormycosis has increased globally over the last decades, 

with a phenomenal rise in the number of cases reported from 

India (Chakrabarti et al., 2009). 

Singh and his colleagues study results revealed the 

biofilm-forming potential of Rhizopus oryzae, Lichtheimia 

corymbifera and Rhizomucor pusillus, but not Apophysomyces 

elegans. At appropriate seeding densities, theses fungi produced 

robust, highly intertwined, filamentous, adherent structures that 

were encased in an extra cellular matrix (Singh et al., 2011). 

Fungal biofilms are poorly understood compared with 

their bacterial counterparts and represent and expanding area of 

research, both within otorhinolaryngology and the wider 

microbiological community. The more the understanding of 

bacterial and fungal biofilms the more the etiopathogenesis of 

CRS will improve (Foremen et al., 2009). 
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AIM OF THE WORK 

his study aims to detect the presence of fungal biofilm in 

cases of fungal sinusitis through scanning by electron 

microscopy and trial of detection its role in: 

1) Recurrence of fungal infection in different cases of fungal 

sinusitis. 

2) Resistance to medical treatment 

3) Development of complications in postoperative period 
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