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Acute Invasive Fulminant Fungal Rhinosinusitis: 
An Evaluation of 25 Cases

ABSTRACT

Background: Acute invasive fungal rhinosinusitis (AIFRS) is a severe infection that 
affects the nasal cavity and paranasal sinuses, often seen in individuals with comor-
bidities such as diabetes mellitus and hemato-oncological diseases. This study aims to 
retrospectively analyze patients diagnosed with AIFRS from 2014 to 2023.

Methods: The study was a single-center, descriptive investigation focusing on demo-
graphic details, clinical presentation, radio-pathological features, and suggested 
management of AIFRS patients.

Results: Of the 25 patients involved in the study, with a mean age of 48 years, hemato-
oncological diseases were the most common underlying condition (44%), followed by 
diabetes mellitus (28%). Fungal analysis revealed Aspergillus species (32%) and Mucor 
(24%). The most frequently involved site was the middle turbinate (84%), while the 
least affected was the inferior turbinate (36%). The mortality rate was 48%, primar-
ily due to underlying hemato-oncological diseases (32%). Aspergillus (16%) and Mucor 
(16%) were the most commonly encountered pathogens in fatal cases.

Conclusion: Patients with diabetes mellitus, hemato-oncological diseases, or second-
ary immunodeficiency undergoing steroid treatment should be vigilantly screened 
for AIFRS. Early diagnosis and prompt management are crucial to improve patient 
outcomes.
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INTRODUCTION

Acute invasive fungal rhinosinusitis (AIFRS) is a rapid, severe infection that primarily tar-
gets the nasal cavity and paranasal sinuses. The disease can extend to the palate, eyes, 
and intracranial structures.1 It often occurs in patients with immunodeficiency, diabetes 
mellitus (DM), users of immunosuppressive drugs, individuals with hemato-oncological dis-
eases, and those with AIDS. Recent reports also document instances of AIFRS in patients 
with coronavirus disease-2019 (COVID-19).2,3

The disease typically originates as a mucosal inflammation in the middle turbinate region, 
spreading swiftly to the paranasal sinuses. Microscopic analysis can reveal fungal hyphae 
within the mucosa, submucosa, bone, or intravascular structures. The most common clini-
cal presentations include the sudden onset of facial pain, fever, nasal congestion, and foul-
smelling nasal discharge. In more severe cases, patients may present with decreased visual 
acuity, limited gaze, diplopia, or neurological deficits and seizures, indicative of intracra-
nial involvement.4,5

Aspergillus spp. is more frequently encountered in neutropenic patients, while Mucor is 
more common in diabetic patients.6 Computed tomography (CT) is the preferred imag-
ing technique to highlight changes in bone structure, whereas magnetic resonance imag-
ing (MRI) is recommended in cases of suspected intracranial and intraorbital involvement. 
Management of AIFRS requires systemic antifungal therapy and critical surgical debride-
ment, alongside addressing any contributing factors like neutropenia or high blood glucose 
levels. Despite these measures, mortality rates reported in various publications remain 
high, ranging from 18% to 80%.5,7,8
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Given the rare but potentially fatal nature of this disease, we 
aimed to present our clinic’s experience with AIFRS and contrib-
ute to the literature.

MATERIAL AND METHODS

Following approval from the Hacettepe University Non-
Interventional Ethics Committee (GO 22/691), we retrospectively 
reviewed the files of 44 patients who underwent surgery for sus-
pected invasive fungal infections at the Hacettepe University 
Department of Otorhinolaryngology and Head Neck Surgery 
between 2014 and 2023. Biopsies were obtained from patients 
exhibiting clinical and radiological indications suggestive of 
AIFRS. All patients with a suspicion of an invasive fungal infec-
tion, based on the results of the post-biopsy pathology and/or 
microbiological examination, underwent surgical debridement. 
Patients diagnosed with AIFRS based on the results of surgical 
specimens were included in the study. Consequently, our study 
included 25 patients whose pathology results confirmed the 
presence of an invasive fungal infection.

We collected data on the patients’ demographic characteristics, 
comorbidities, neutrophil levels, and HbA1C levels in the case of 
those with DM. We then evaluated the initial intranasal sites of 
involvement, the number of surgical treatments performed, and 
any additional surgical treatments—such as maxillectomy and 
orbital exenteration—that were carried out in addition to endo-
scopic debridement. Finally, we assessed the status of micro-
organism growth in tissue fungal cultures, angioinvasion in the 
pathology specimens, necrosis, and the mortality rates among 
the patients. The Kaplan–Meier estimate was used for survival 
analysis.

RESULTS

Our cohort consisted of 25 patients, comprising 13 males and 12 
females. The median age was 46, with a range from 10 months to 
74 years. Nasal obstruction was the predominant symptom, fol-
lowed by fever, facial pain, headache, and facial swelling. Seven 
patients (28%) had DM, one of whom presented to the emer-
gency department with ophthalmoplegia and diabetic ketoaci-
dosis. Surgical debridement and maxillectomy were performed 
within 24 hours of an AIFRS diagnosis, provided the patient was 
hemodynamically stable. Comorbidities of the study are given in 
Table 1.

Mortality occurred in 4 (16%) out of 8 patients (32%) with 
Aspergillus flavus growth in tissue culture, 4 (16%) out of 

6  patients (24%) with Mucorales class fungi, 1 patient with 
Fusarium proliferatum growth, and 3 (12%) out of 8 patients 
(32%) with unspecified growth in tissue cultures. Candida krusei 
and Blastomonas ursincola were each found in 1 patient, with no 
mortality observed (Table 2). Mortality was also documented in 
relation to additional diseases: 8 (32%) out of 11 patients (44%) 
with hemato-oncological diseases, 2 (8%) patients with DM, 1 
(4%) patient with focal segmental glomerulosclerosis (FSGS), 
and 1 (4%) renal transplant patient (Table 2). The 1-year survival 
rate was 96.2%, dropping to 60% over 5 years, highlighting long-
term mortality due to morbidities (Figure 1).

In the initial endoscopic examination of the patients, indications 
of invasive fungal infection were detected based on necrotic tis-
sue, mucosal discoloration, and tissue blood supply (Figure 2). 
Nine patients (36%) had inferior turbinate involvement, 21 (84%) 
had middle turbinate involvement, 14 (56%) had septum involve-
ment, and 15 (60%) had paranasal sinus involvement. Notably, 
middle turbinate involvement was present in all patients with 
Mucorales growth in tissue culture, and a wide range of intranasal 
structures was involved in a single patient with C. krusei growth. 
In the patient with B. ursincola growth, only septum involvement 
was detected, while only middle turbinate involvement was 

Table 1. Demographic Findings, Comorbidities, Tissue 
Culture, and Surgical Treatment Data of the Patients
 Count (%)
Age (median, minimum–maximum) 46 (10 months- 

74 years)
 

Sex
 Male 13 52
 Female 12 48

Comorbidities

 Diabetes mellitus 7 28
 Hemato-oncological diseases 11 44
 Primary immunodeficiency 2 8
Renal transplantations 2 8
 Intracranial mass 1 4
 Sarcoidosis 1 4
 Focal segmental glomerulosclerosis 1 4
Species
 Mucorales 6 24
 Aspergillus flavus 8 32
 Candida krusei 1 4
 Blastomonas ursincola 1 4
 Fusairum prolifetarum 1 4
 Not specified 8 32
Surgical treatment
 Only debridement 12 48
  Debridement + orbital 

exenteration
2 8

 Debridement + maxillectomy 7 28
  Debridement + maxillectomy + 

orbital exenteration
4 16

Total cases 25 100

MAIN POINTS

• Acute Invasive Fungal Rhinosinusitis (AIFRS) has high 
rate of mortality, severe infection that primarily targets 
the nasal cavity and paranasal sinuses.

• Patients with diabetes mellitus, hematological malig-
nancies, and immunosuppression should be alert for 
AIFRS.

• Early diagnosis and prompt management are crucial to 
improve patient outcomes.
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found in the patient with F. prolifetarum growth. A. flavus over-
growth was most commonly associated with middle turbinate 
involvement (Table 3).

DISCUSSION

Acute invasive fungal rhinosinusitis is a potentially life-threat-
ening clinical condition requiring quick diagnosis and timely 
medical and surgical treatment. It predominantly affects 
patients with hemato-oncological diseases, DM, and primary 
and secondary immunodeficiencies. In diabetic patients, the 
chronic hyperglycemic state impacts the cell-mediated immune 
system, impairing chemotaxis, phagocytosis, and macrophage 
cytokine secretion.9 With the ongoing COVID-19 pandemic, the 
incidence of AIFRS has increased, owing to the impairment of 

T lymphocyte, CD4+, and CD8+ T-cell functions.10 Additionally, 
the use of glucocorticoids, a standard treatment for COVID-19, 
raises the risk due to their anti-inflammatory and immunosup-
pressive properties. Eker et  al11 have reported that orbital and 
cavernous sinus involvement is more common in patients with 
COVID-19-associated mucormycosis. In our cohort of 25 cases, 1 
patient diagnosed with acute myeloid leukemia and concurrent 
COVID-19 developed AIFRS in the first week and passed away 
on the 33rd day. A study by Kurşun et  al12 found that the most 
common underlying clinical conditions in their series were DM, 
hemato-oncological diseases, and chronic renal failure, respec-
tively. Another study of 18 cases reported that 50% of patients 
had DM, and 44% had leukemia.13 Two additional studies also 
found DM to be the most common predisposing factor and con-
current disease leading to AIFRS.14,15 Unlike these studies, our 

Table 2. Mortality Rates According to Culture Results and Comorbidities

 
Mortality

Yes (%) No (%) Total (%)
Species Aspergillus 4 (16) 4 (16) 8 (32)

Mucorales 4 (16) 2 (8) 6 (24)
Candida 0 (0) 1 (4) 1 (4)
Fusarium 1 (4) 0 (0) 1 (4)
Blastomonas 0 (0) 1 (4) 1 (4)
Not speficied 3 (12) 5 (20) 8 (32)

Total  12 (48) 13 (52) 25 (100)
Comorbidities Diabetes mellitus 2 (8) 5 (20) 7 (28)

Hemato-oncological diseases 8 (32) 3 (12) 11 (44)
Primary immunodeficiency 0 (0) 2 (8) 2 (8)
Renal transplantation 1 (4) 1 (4) 2 (8)
Intracranial mass 0 (0) 1 (4) 1 (4)
FSGS 1 (4) 0 (0) 1 (4)
Sarcoidosis 0 (0) 1 (4) 1 (4)

Total  12 (48) 13 (52) 25 (100)
FSGS, focal segmental glomerulosclerosis.

Figure 1. One-year and 5-year overall survival rates of patients.
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research found that hemato-oncological diseases was the most 
common clinical condition in 11 (44%) of AIFRS patients, followed 
by DM in 7 (28%) patients. The reason for the discrepancy could 
be the large number of hemato-oncological patients treated at 
our institution.

Radiological imaging plays a critical role in patients suspected 
of having AIFRS. While bone destruction and effacement of 
the periantral fat planes can be observed in CT scans, MRI pro-
vides a detailed evaluation of intracranial and orbital involve-
ment (Figure 3). In our study, 13 patients (52%) were highly 
suspected of AIFRS based on radiological findings. In a previous 
case series of 19 patients from our clinic, AIFRS was diagnosed 
in patients who lacked radiological evidence of invasive fungal 
infection but exhibited high suspicion in endoscopic examina-
tion.16 This highlights the importance of conducting repeat 
diagnostic nasal endoscopies due to the potential for a false-
negative diagnosis in radiology. Del Gaudio et  al17 observed 
mucosal thickening in 21 (91%) of 23 patients as an early sign of 
CT. Howell and Ramadan, however, suggest that patients sus-
pected of AIFRS should be evaluated with MRI if early CT scans 
yield no specific findings.18

We documented the regions with invasive fungal infection 
involvement at the time of patients’ initial diagnosis. Middle tur-
binate involvement was the most common, seen in 21 (84%) out 
of 25 patients. Inferior turbinate involvement was found only in 
9 (36%) patients. A case series from our clinic in 2006 showed the 
most common site of involvement to be the septum (12 patients, 
63.2%), followed by the middle turbinate (11 patients, 57.9%), and 

the inferior turbinate (8 patients, 43%).16 The superior blood sup-
ply of the inferior turbinate may account for its resistance to 
infection. A study by Gillespie et al7 found a similar pattern, with 
the most common mucosal abnormalities in the middle turbinate 
(67%), followed by the septum (24%), hard palate (19%), and infe-
rior turbinate (10%). Furthermore, our pathology results show 
that more than one intranasal structure is involved in patients 
with Mucorales-type growth in tissue culture. Despite invasive 
and widespread involvement seen in our patient with C. krusei 
growth in tissue culture, we were unable to make a reliable inter-
pretation due to the limited number of patients.

Numerous fungal species such as Rhizopus, Mucor, and 
Aspergillus can cause AIFRS. In our series, Aspergillus was found 
to be the most common microorganism in 8 (32%) patients, fol-
lowed by Mucorales in 6 (24%) patients. Mucor has been reported 
as the most common microorganism in many studies.12,15,19-21 In 
AIFRS cases secondary to COVID-19, Ismaiel et al22 reported that 
Rhizopus (44.4%) and Aspergillus fumigatus (33.3%) are common 
microorganisms, but El-Kholy et  al21 reported Mucor (77.8%) is 
more common. In our study, F. proliferatum was found in AIFRS 
secondary to COVID-19 disease, a rare occurrence. However, a 
weakness of our study is the lack of specific identification in tis-
sue cultures of 8 (32%) patients. The pathology reports of these 
patients noted invasive fungal hyphae but could not specify the 
type, possibly due to colonization, transport conditions, and 
time in tissue culture.

Effective treatment of AIFRS requires multidisciplinary man-
agement, including otolaryngology, infectious diseases, oph-
thalmology, and neurosurgery. Intravenous antifungal therapy, 
surgical debridement, and management of underlying diseases 
form the cornerstone of treatment. Aggressive and repeated 
debridements should be performed to remove all ischemic, 
necrotic tissue. In our study, all patients underwent debride-
ment, 6 (24%) patients underwent orbital exenteration, and 11 
(44%) patients had maxillectomy. In a literature review by Turner 
et al,23 the rate of orbital exenteration was approximately 
20%. Rates of endoscopic debridement alone were reported 
as 61.90%,24 66.7%,21 and 67.6%25 in different series. Our series 
found a rate of 48% (12 patients). Gode et al25 associated palate 
involvement with a poor prognosis, while orbital involvement 
was not linked to a poor prognosis. Liposomal amphotericin B 
is the first-line medical treatment and should be initiated as 

Figure  2. (A) Impaired blood supply in the middle turbinate 
and (B) necrotic involvement in the anterior nasal septum.

Table 3. Involvement of Intranasal Structures According to Culture Results (N: number)

 

Species

TotalMucorales Aspergillus Candida Blastomonas Fusarium
No Bacterial 

Growth
Inferior turbinate 
involvement

N 1 3 1 0 0 4 9
% 4 12 4 0 0 16 36

Middle turbinate 
involvement

N 6 6 1 0 1 7 21
% 24 24 4 0 4 28 84

Septum involvement N 5 3 1 1 0 4 14
% 20 12 4 4 0 16 56

Paranasal sinus 
involvement

N 5 3 1 0 0 6 15
% 20 12 4 0 0 24 60

N, number.
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soon as clinical suspicion arises. In patients undergoing treat-
ment with liposomal amphotericin B, regular monitoring of renal 
function is essential. Additionally, several studies have dem-
onstrated the efficacy of local amphotericin B as a treatment 
modality.26,27,28 However, local amphotericin B was not employed 
in any of the patients in this study. The duration of antifungal 
therapy should be determined in accordance with the recom-
mendations of infectious disease specialists. Each patient was 
administered intravenous antifungal therapy for a minimum of 
6 weeks at our clinic.

Despite rapid diagnosis and treatment, AIFRS has overall survival 
rates ranging from 20% to 80%.7,12,29,30 The mortality rate in the 
807 case series by Turner et al was 50.3%, closely matched by our 
series with 48%. A prior study from our clinic reported a mortal-
ity rate of 68.4%; the decrease in the mortality rate is notewor-
thy.16 Orbital and intracranial extensions are known to increase 
mortality risk31, and in our series, 2 (33%) out of 6 patients who 
underwent orbital exenteration died.

The limitations of our study include its retrospective nature and 
a relatively small patient population. Furthermore, we lack suf-
ficient long-term information on the duration of medical treat-
ment and drug dosages.
Acute invasive fungal rhinosinusitis is a high mortality and mor-
bidity clinical condition, the prevalence of which has surged in 
recent years due to the advent of immunosuppressive treat-
ments, the COVID-19 pandemic, and other predisposing factors. 
The key to early diagnosis is a high level of suspicion in patients 
presenting with clinical predisposing factors. A diagnostic nasal 
endoscopy and biopsy should be performed promptly. To prevent 
mortality, it is essential to ensure a swift diagnosis, rapid com-
mencement of empirical antifungal therapy, and early surgical 
intervention. The most crucial aspect, however, lies in managing 
the underlying predisposing factors effectively.
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