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Abstract  
Background: Acute fulminant fungal sinusitis is a rapidly progressive disease with high mortality (50-80%) and occurring 
with increasing frequency in patients with acute leukemia. The purpose of the present study was early diagnosis of this le-
thal infection.  
Methods: In a cross-sectional study, 142 patients with hematological malignancies were studied immediately by initiation 
of chemotherapy to determine early clinical and radiological findings of invasive fungal sinusitis. This infection was con-
firmed by pathological and mycological methods.  
Results: Acute fulminant fungal sinusitis was diagnosed in 8 patients with acute leukemia. The most common isolated fungi 
was Aspergillus flavus (n= 5) followed by Aspergillus fumigatus (n= 2) and Rhizopus sp. (n= 1). Despite prompt surgical 
and medical therapy, the disease in our patients was very aggressive with a rapid clinical course and high mortality. 
Conclusion:  The present report shows the poor prognosis of invasive fungal sinusitis in neutropenic patients; the necessity 
to take intensive preventive measures and the application of new diagnostic methods for early detection of fungal infection 
in these high risk patients. 
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Introduction 
Acute fulminant fungal sinusitis has an invasive 
and destructive nature and mainly occurs in im-
munocompromised patients. The prognosis is poor 
and mortality has been reported to be as high as 
50-80% (1-6). Fever, headache, nasal obstruc-
tion and facial swelling in an immunocompro-
mised patient may be the earliest indication of this 
disease (1-3, 7). Although computed tomography 
scanning (CT scan) of invasive fungal sinusitis (IFS) 
is non specific, but opacification of sinuses, bony 
destruction and soft tissue edema, indicate severe 
inflammatory process in sinuses (1, 8-10). Defini-
tive diagnosis is made only by tissue biopsy and 
culture (1, 6, 11, 12).  
Since early diagnosis of acute fulminant fungal si-
nusitis is essential to start urgent treatment and im-

provement outcome of patients, better compre-
hension of presenting clinical features in high- risk 
individuals leads to early diagnosis and prompt 
surgical and medical treatment. 
This study shows cases of acute fulminant IFS in 
patients with acute leukemia and identifies early 
clinical features and evaluates diagnostic methods. 
 
Materials and Methods 
This cross-sectional study was done from Au-
gust 2003 through January 2006 at Namazi Hos-
pital in Shiraz, Iran. One hundred forty two leu-
kemic patients who were undergoing chemother-
apy were studied immediately by initiation of 
treatment for clinical and radiological findings, 
suggestive of fungal sinusitis. Paranasal sinus X-
ray and CT scan were done in patients with fever, 
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headache, rhinorrhea, nasal obstruction and facial 
swelling and they underwent endoscopic sinus 
surgery if there were mucosal thickening, opacifi-
cation of sinuses, airfluid level and other lesion 
compatible with sinusitis on radiological imaging. 
IFS was diagnosed if hyphae within sinus mucosa, 
submucosa, blood vessels or bone were seen in 
sections stained with Hematoxylin and eosin (H & 
E) and Gomori methenamin silver (GMS). To 
identify causative agent, all specimens were ex-
amined by direct microscopy after treatment of 
a preparation with potassium hydroxide (KOH), 
Gram and Giemsa stains. A portion of each tis-
sue biopsy were inoculated on sabouraud, sabou-
raud with chloramphenicol and brain heart infu-
sion agar media and incubated at 25 and 37o C. 
Patients with acute fulminant fungal sinusitis un-
derwent aggressive surgical debridment and sys-
temic antifungal therapy with amphotericin B. 
 
Results 
In the present study from 142 patients with he-
matological malignancies who were undergoing 
chemotherapy, 45 patients presented clinical symp-
toms presumptive of fungal sinusitis, but CT scan 
of paranasal sinuses of these patients showed vary-
ing degree of mucosal edema and some amounts 
of opacification of sinuses in 17 cases. Direct mi-

croscopic examination of the biopsy materials, 
from these 17 patients showed only branched 
septate hyphae in7 patients and aseptate hyphae 
in one patient. Mycological culture of the sam-
ples also yielded pure growth of fungi in above 
mentioned 8 cases and most commonly isolated 
fungi was Aspergillus flavus (n= 5) followed by 
Aspergillus fumigatus (n= 2) and Rhizopus sp. 
(n= 1). Histopathological examination of the speci-
mens also revealed tissue invasion by fungal ele-
ments in those cases and branching septate (Fig. 
1, 2) and broad branched aseptate hyphae (Fig. 
3) were seen in tissue sections. Therefore, 5.6% 
of the patients were found to have IFS during the 
study period. 
The clinical features of the patients with IFS in 
this study are summarized in Table 1. All of the 
patients had acute leukemia (AML and ALL), 
the mean age of them were 23.8 yr (range 17-48 
yr), two were female and six were male. The 
common clinical findings were fever, headache and 
facial swelling and the mean duration symptoms 
were 12.7 d. Only 3 patients survived and they did 
not have any permanent disability. These patients 
were followed for 6 months and none of them 
showed any sign of recurrence. Disease never 
developed in 9 patients with negative results on 
biopsy. 

 

 
 

Fig. 1: Aspergillosis of paranasal sinus. Dichotomous hyphae of Aspergillus flavus(H &E, x1000) 
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Fig. 2: Aspergillosis of paranasal sinus. Hyphae of Aspergillus fumigatus(H&E, x1000) 
 

 
 

Fig. 3: Zygomycosis of paranasal sinus. Broad aseptate hyphae of Rhizopus sp. (H&Ex1000) 
 

Table 1:  Isolated fungi and clinical data of patients with fulminant fungal sinusitis 
 
Case 
No. 

Age (yr) 
& Sex 

Clinical presentation Duration of 
symptoms(d) 

Underlying 
condition 

Isolated 
fungi 

Outcome of 
patients 

1 48-Male Fever, rhinorrhea, nasal obstruction 7 AML-M1 A. flavus Alive 
2 18-Male Fever, headache 34 AML-M2 A. flavus Died 
3 18-Male Fever, facial swelling 15 ALL-L2 A. flavus Died 
4 20-Female Fever, headache, facial swelling 5 AML-M2 A. flavus Died 
5 17-Male Headache, rhinorrhea 7 AML-M2 A. funigatus Alive 
6 36-Female Fever, facial swelling 16 AML-M4 Rhizopus sp. Died 
7 17-Male Fever, headache, facial swelling 10 ALL-L2 A. flavus Died 
8 17-Male Fever, headache 8 ALL-L2 A. funigatus Alive 
ALL= Acute lymphoblastic leukemia  
AML= Acute mylogenous leukemia 
Fever= Fever persisting more than 48 hours 
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Discussion 
Acute fulminant fungal sinusitis is an invasive and 
destructive infection with high mortality and oc-
curring with increasing frequency in patients with 
acute leukemia (2, 3, 6, 13). Since the diagnosis 
of this infection is confirmed often too late, a 
high degree of awareness and effort is essential 
for an early diagnosis to improve the outcome 
of patients. It is suggested that IFS begins in the 
nasal cavity following inhalation of environmental 
spores and mucosal disruption by immunodefi-
ciency to allow proliferation of fungi and initia-
tion of infection. Angiocentric invasion leads to 
tissue ischemia and necrosis, gives a typical 
white or black discoloration of nasal mucosa sug-
gesting the earliest manifestation of such infec-
tions. Therefore, a careful look at the middle 
and inferior turbinate, the septum and the floor 
of the nose is warranted (2, 3, 7, 14). Although 
varying degree of macroscopic changes in the 
appearance of the nasal mucosa were seen in our 
patients but unlike other reports these signs ap-
peared late, when clinical symptoms had occurred. 
The common initial symptoms in these patients 
were persistent fever, followed by headache and 
facial swelling. These findings were similar with 
other reports (2, 15, 16), but the disease was 
very aggressive in our patients, they showed a 
rapid clinical course and despite early diagnosis 
and aggressive therapy, all but three died within 
a median time of two weeks from onset of clini-
cal symptoms. These findings may be due to se-
vere neutropenia secondary to use of intensive 
newer and stronger chemotherapy regimens that 
resulted in greater immunodeficiency and more 
fulminant course of fungal infection. In addition, 
this patient group had a decreased inflammatory 
response with subtle initial symptoms in the early 
stages of the disease. However within a short pe-
riod of time infection rapidly spread from its pri-
mary site in the nasal cavity to involve surround-
ing structures (15-17). For early diagnosis of IFS 
in high risk patients, before the fungi can cause 
extensive destruction and intracranial spread, a 
nasal biopsy could be done even if the nasal 

mucosa appears normal because survival im-
proves if the disease is limited to nasal or sinus 
cavities (18-20).   
Studies have shown that the incidence of fila-
mentous fungal infection is increasing in immuno-
compromised patients and almost all cases of IFS 
caused by moulds. Among filamentous fungi, A. 
fumigatus and A. flavus are the two most fre-
quent etiologies of IFS (21-25). But unlike other 
studies implying to A. fumigatus as the com-
monest etiologic agent of IFS (15, 24), in our 
study, A. flavus was the commonest isolated fungi. 
This finding is compatible with other studies in 
Sudan, Southern Arabia and some other reports 
(2-4). Approximately 8-12% of fungal infections 
in patients with hematologic diseases have been 
found to be caused by the mucorals and rhinocere-
bral mucormycosis being usually a rapidly pro-
gressive disease with high mortality (16, 21, 25, 
26). In this study a 36 yr old woman with AML 
had fulminant invasive fungal infection of the 
sinonasal tract which was caused by Rhizopus 
sp. and extended rapidly to the orbit and brain. 
This patient died about two weeks from onset 
of clinical symptoms, in spite of aggressive sur-
gical and medical therapy. This finding shows the 
fulminate course of mucormycosis and the im-
portance of early diagnosis of the infection before 
appearance of clinical manifestation.  
In conclusion, IFS in leukemic patients who are 
undergoing chemotherapy has a rapid and ful-
minant course with high mortality. Survival of pa-
tients from this life threatening problem is de-
pended on the early diagnosis and aggressive sur-
gical and medical therapy and correction of the 
immunological deficits. But clinical symptoms can 
be subtle and CT scans of sinuses usually are not 
specific and do not correlate well with pathologi-
cal findings. Nasal endoscopy with biopsies con-
tributes to confirmation of diagnosis. A nasal biopsy 
also may be considered for early diagnosis of this 
infection even if the nasal mucosa appears normal. 
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