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Abstract  
Fungal involvement of the paranasal sinuses is frequently observed in the immunocompromised host and it can become life-
threatening if it is not diagnosed. Definitive diagnosis is made by tissue biopsy and culture. In this study biopsy materials of 
maxillary, ethmoidal and frontal sinuses of 60 patients with clinical manifestation of sinusitis and no response to medical 
therapy were assessed by mycological and pathological methods for the presence of fungi. Invasive fungal sinusitis was 
diagnosed in 3 patients and etiologic agents were Candida albicans, Rhizopus sp. and Aspergillus fumigatus. Predisposing 
factors in these patients were leukemia, diabetes mellitus and previous sinus and polyp surgery, respectively. Allergic fungal 
sinusitis also was seen in one patient and Alternaria sp. isolated from the biopsy material. Only the patient with allergic 
form of disease survived but all the patients with invasive form of fungal infection were expired. This clearly underscores 
the need of early recognition of fungal sinusitis in at risk population in order to start urgent treatment. In this study 
Nocardia asteroids also was isolated from the biopsy sample in a patient with sinunasal adenocarcinoma. 
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Introduction 
In recent years there has been a marked in-
crease in mycotic infections of the paranasal 
sinuses. This has been attributed both to an in-
crease in the survival of subjects at risk and to 
improvements in diagnostic techniques ena-
bling the identification of fungal sinusitis (1). 
There are three types of invasive fungal sinusi-
tis (IFS): acute fulminant, chronic and granu-
lomatous. The granulomatous type is believed 
to be a subcategory of chronic IFS (2). Acute 
fulminant IFS have an invasive and destructive 
nature and mainly occurs in immunocompro-
mised patients. The prognosis is poor and mor-
tality has been reported as 50 to 80% in some 
series. Patients at the highest risk for acute ful-
minating form are poorly controlled diabetics 
and those with conditions that predispose to 
metabolic acidosis such as chronic renal failure. 
Immunosuppressive states secondary to che-
motherapy, hematologic disorders and trans-

plantation also place their host at risk for acute 
fulminent fungal sinusitis (2, 3). Chronic IFS 
can occur in normal individuals but it is more 
often in patients who have received steroids for 
some other condition or have diabetes mellitus. 
This is slowly progressive, destructive condi-
tion that may remain confined to the sinuses or 
spread to the orbit and brain (4). Allergic fungal 
sinusitis (AFS) is the most common fungal si-
nus disease. Most authors believe it is not an 
infection but an allergic response to fungal an-
tigen. Patients with AFS classically present 
with recurrent nasal polyposis, history of sev-
eral nasal surgeries in the past and a strong 
history of atopy (5, 6). The diagnosis of IFS is 
based on culture and histopathological evidence 
of tissue invasion by fungal organism (2) 
whereas the diagnosis of AFS requires the mi-
croscopic examination of the characteristic al-
lergic mucin to determine the presence of eosi-
nophils and fungal elements and of sinus tissue 
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to rule out invasion (4). As the clinical signs 
and symptoms of fungal sinusitis vary from 
mild nasal symptoms to severe complication, so 
it may provide problems in diagnosis and 
treatment and can be lethal in some patients. 
Therefore early diagnose and aggressive treat-
ment of disease are essential for outcome of 
patients (7). In order to diagnosis of fungal si-
nusitis in this study, mycological and patho-
logical examination were carried out on biopsy 
samples of maxillary, ethmoidal and frontal si-
nuses of 60 patients with clinical manifestation 
of sinusitis and no response to medical therapy.  
 
Materials and Methods 
Biopsy samples of 60 patients who underwent 
sinus surgery were assessed for the presence of 
fungi in Dept. of Medical Parasitology and My-
cology, School of Public Health, Tehran Uni-
versity of Medical Sciences. All specimens 
were examined by direct microscopy after 
treatment of a preparation with potassium hy-
droxide (KOH), Gram and Giemsa stains. A 
portion of each tissue biopsy from the paranasal 
sinuses were inoculated on sabouraud, 
sabouraud with chloramphenicol and brain 
heart infusion agar media and incubated at 25 
and 37oC. Hematoxylin and eosin (H&E) 
stained sections of the paranasal sinus material 
were examined for the presence of fungi. Go-
mori methenamine silver (GMS) and Periodic 
acid-Schiff (PAS) stains were also applied to 
the sections in order to confirm the diagnosis. 
Some other methods including slide culture, 
production of germ tube and chlamydoconidia, 
biochemical and serological tests were per-
formed if necessary. 
 
Results  
We examined operative specimens from 60 pa-
tients who underwent sinus surgery to deter-
mine fungal sinusitis. Mycological culture of 
the biopsy samples in this study yielded pure 
growth of fungi in 4 patients. Isolated fungi 
were Aspergillus fumigtus, Candida albicans, 

Rhizopus sp.and Alternaria sp. respectively. 
The presence of fungal elements in pathologic 
sections of biopsy materials was confirmed by 
use of special stains as GMS and PAS. The pa-
tient with Aspergillus sinusitis was a 28-year-
old man with a history of several sinus and 
polyp surgeries. KOH preparation and histopa-
thologic examination showed numerous fungal 
organisms with septate hyphae within the mu-
cosa (Figs.1, 2). 
C. albicans was isolated from the biopsy sam-
ple of maxillary and ethmoidal sinuses in 32-
year-old man who was undergoing chemother-
apy for leukemia. Pathologic examination re-
vealed that fungal elements (blastoconidia & 
hyphae) had invaded the soft tissue (Fig. 3). 
Rhizopus sp. was isolated from the biopsy ma-
terial of maxillary and ethmoidal sinuses in a 
69-year-old woman with uncontrolled diabetes 
mellitus. Histopathological analysis of biopsy 
material confirmed the diagnosis of mucormy-
cosis and invasion of tissue by aseptate hyphae 
element was seen (Fig. 4). Alternaria sp. was 
isolated from the biopsy sample of frontal sinus 
in a 15-year-old girl. Histologic examination 
presented eosinophilic mucin with Charcot-
Lyden crystals and non invasive luminal fungal 
hyphae (Fig. 5). Serologic tests (LAT & CIE) 
were negative in the cases of candidiasis and 
aspergillosis.In this study a case of sinusitis 
caused by Nocardia asteroides was seen in a 
43-year-old man with sinunasal adenocarci-
noma. Microscopic examination of sinus con-
tent showed gram positive filaments and culture 
of sample revealed colonies of Nocardia. By 
modified acid-fast staining of both sinus con-
tent and of the culture, delicate acid-fast 
branching filaments were seen (Fig. 6), these 
filaments are characteristic of Nocardia species, 
and on the basis of biochemical and physiologi-
cal characteristics including positive reduction 
of nitrate and lack of gelatin, tyrosine, casein 
and hypoxanthin decomposition, N.  asteroides 
was identified.  
All the patients with IFS were expired in spite 
of treatment by amphotericin B. But the patient 
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with AFS improved by administration of ster-
oids and antihistamines. Antibacterial agents 

and surgery were curative in the case of 
nocardiosis. 

 

 
 

Fig.1: Aspergillus hyphae in KOH preparation of sinus material 
 

 
 

Fig. 2: Aspergillosis of paranasal sinus. Dichotomous hyphae of Aspergillus fumigatus (GMS, ×1000) 
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Fig. 3: Candidiasis of paranasal sinus. Blastoconidia & hyphae of Candida albicans (GMS, ×1000) 
 

 
 

Fig. 4: Zygomycosis of paranasal sinus. Broad aspetate hyphae of Rhizopus sp. (GMS, ×1000 
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Fig. 5: Allergic fungal sinusitis caused by Alternaria sp. Charcot-Lyden crystals in sinus material (GMS, ×400) 
 
 

 
 

Fig. 6: Nocardiasis of paranasal sinus. Delicate branched filaments of Nocardia asteroids 
 (Modified Kinyoun’s acid-fast, ×1000) 
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Discussion 
IFS provides problems in diagnosis and treat-
ment and can be lethal in some patients. Mor-
tality rate is considerable and a large number of 
patients have permanent neurological, visual 
and cosmetic disabilities. Definitive diagnosis 
is made by means of culture of biopsy material 
and demonstrating tissue invasion by fungus 
and not merely superficial colonization (1,3, 8).  
In our study biopsy materials of the 60 patients 
who underwent sinus surgery were examined 
for fungal infection and on the basis of culture 
and histopathological evidence, fungal sinusitis 
was diagnosed in 4 (6. 6%) patients. It is esti-
mated that 8-10% of patients undergoing sur-
gery for sinusitis or polyposis have fungal si-
nusitis either extramucosal non-invasive or in-
vasive (3). Similar rates of fungal sinusitis 
through our research have been reported in a 
few other studies in Iran (9-13), so it seems that 
the rate of this infection in our country is com-
parable with other reports. Fungal involvement 
of paranasal sinuses requiers some type of im-
pairment of local or systemic host mechanism 
which facilitates the conversion of fungal or-
ganisms from saprophytic to pathogenic. Indi-
viduals with a history of recurrent bacterial si-
nusitis may develop thickening of the mucosa 
which leads to chronic sinusitis and the coloni-
zation of the airway with mold secondary to 
frequent use of broad-spectrum antibiotics. 
Therefore it is not surprising that fungal infec-
tions are encountered in chronic bacterial si-
nusitis (14, 15). In present study, a case of IFS 
caused by A.  fumigatus was diagnosed in a 28-
year-old man with clinical manifestation of si-
nusitis and a history of several sinus surgeries. 
The patient had no evidence of immunosup-
pression and any other significant underlying 
medical problems. Chronic IFS can occur in 
normal individuals and is a slowly progressive, 
destructive condition that may remain confined 
to the sinuses or spread to the orbit and brain. 
The most common organism is A. fumigatus 
and affected individuals usually complain of 

long standing symptoms of allergic rhinitis or 
chronic bacterial sinusitis (4). In this patient, on 
the basis of clinical and pathologic criteria, 
chronic IFS with spread into orbit and brain 
were diagnosed.  
Acute fulminant IFS mainly occurs in immuno-
compromised status such as malignancy or dia-
betes mellitus or after administration of che-
motherapy. Aggressive chemotherapeutic regi-
mens for the treatment of leukemia place pa-
tients at a great risk for invasive fungal diseases 
(8). Acute fulminant IFS characterized by a 
rapidly progressive course with high mortality 
and morbidity (2, 3). We diagnosed two cases 
of acute fulminant IFS in this study.  
Causative organisms were Rhizopus sp. and  
C. albicans.  Predisposing factors were uncon-
trolled diabetes mellitus and leukemia. 
Patients with IFS in our study were expired in 
spite of surgical resection and antifungal ther-
apy. As previously mentioned the mortality rate 
associated with fungal sinusitis is considerable. 
Early diagnosis and aggressive treatment of 
disease are essential for the outcome of pa-
tients. Diagnosis of IFS still remains major 
problem. The clinical signs and symptoms are 
not specific. Fever, nasal obstruction, headache 
and facial swelling in an immunocompromised 
patient may be the earliest indication of acute 
fulminant IFS.  Therefore a high degree of sus-
picion, careful clinical examination and precise 
radiologic localization may be helpful for early 
diagnosis. But tissue biopsy, for culture and 
histologic identification of fungi is the gold 
standard diagnostic procedure (1, 3, 7). The 
mainstay of treatment is immediate surgical re-
section followed by aggressive medical therapy 
and subsequent debridements (16). The poor 
prognosis in our patients may be due to a fail-
ure in early diagnose, extensive involvement 
and the underlying condition. Moreover despite 
the most aggressive and combined therapy, 
fungal sinusitis can be a relentlessly progressive 
disease (17). AFS is a non-invasive fungal dis-
ease.  
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In our study a case of AFS due to Alternaria sp. 
was diagnosed in a 15-year-old girl with frontal 
sinusitis. Diagnosis was based on histopa-
thologic assessment and identifies absence of 
tissue invasion. The patients with IFS usually 
are young immunocompetent atopic adults with 
chronic relapsing rhinosinusitis and recurrent 
nasal polyposis with history of several nasal 
surgeries in the past. Treatments by antibiotics, 
antihistamines or corticosteroids are not helpful 
(1, 5). We must consider AFS in the patients 
with chronic sinusitis and no response to medi-
cal therapy or it may present with unilateral na-
sal polyposis and thick yellow- green nasal or 
sinus mucus (1, 4). Surgical excisions with ad-
junctive topical steroids are necessary for treat-
ment. The use of oral steroid and antifugal drug 
is recommended by some researchers (5). In our 
patient improvement was seen by surgical exci-
sion and administration of oral steroids and an-
tihistamines. 
We also diagnosed a case of maxillary sinusitis 
caused by N. asteroids in a patient with sinuna-
sal adenocarcinoma. This is the first report of 
Nocardia sinusitis in Iran. Nocardia should al-
ways be kept in mind as a potential cause of 
opportunistic infection (18). The frequency of 
Nocardia infection in immunocompromised 
patients has increased during the past few years 
and cases of sinusitis have been reported (19, 
20). Members of N. asteroids complex are re-
sponsible for about 80% of non cutaneous inva-
sive nocardiosis. Mortality in immunocompro-
mised patients with Nocardia infections is high 
(18). We believe that positive outcome in our 
patients is due to aggressive treatment by surgi-
cal excision and antibiotic therapy. 
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