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Abstract
Acute invasive fungal sinusitis (AIFS) is a fungal infection of the nasal cavity and paranasal sinuses with associated invasion 
of adjacent vessels and soft/hard tissues. It usually occurs in immunocompromised patients and may follow a rapid course 
of less than four weeks with high mortality rate. We report a 39-year-old male with relapse of acute myelogenous leukemia 
(AML) who was under evaluation for neutropenic fever. On his sinus CT, there was loss of calcification of his nasal septum 
when compared to a prior head CT, a sign indicative of an aggressive infectious process. He was diagnosed with AIFS and 
underwent emergent surgical debridement and systemic antifungal therapy, leading to a positive outcome. The sign described 
on CT (“Vanishing Nasal Septum” sign) may provide an additional, reliable tool to prospectively identify locally aggressive 
cases of invasive fungal infections of the nasal cavity at an earlier stage and improve patient outcomes.
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Introduction

Fungal sinusitis (FS) encompasses a wide disease spectrum of 
the nasal cavity and paranasal sinuses. In 1965, there was an 
initial attempt to classify FS into noninvasive and invasive sub-
types, but it was not until 2008 that the International Society for 
Human and Animal Mycology Group officially categorized FS 
as such [1]. The noninvasive subtypes encompass allergic FS 
and mycetoma, while the invasive subtypes consist of acute, 
chronic, and granulomatous invasive FS [1]. AIFS is defined by 
its rapid, progressive course of less than 4 weeks with associated 
invasion into adjacent vessels and soft/hard tissues [1]. Patients 
most affected by this disease are those with compromised 

immunities either primarily related to illness, treatment of the 
illness, or genetic inheritance predisposing to immunodeficiency 
[1–3]. Examples include those with malignancies (namely 
hematologic malignancy), those undergoing immunosuppres-
sive treatments (such as chemotherapy or systemic steroids), 
and those with conditions including aplastic anemia, immuno-
deficiency syndromes, organ transplantation, and other deficient 
cell-mediated immunity conditions [1]. In comparison to other 
forms of FS, AIFS is the deadliest, with mortality rates rang-
ing from 50–80% [1]. This factor, in combination with its rap-
idly destructive course, makes it paramount that clinicians and 
radiologists maintain high levels of suspicion for early signs of 
disease. The workup usually includes a non-contrast computed 
tomography (CT), typically the most appropriate initial study 
[4], along with nasal endoscopy (NE) with biopsy [1]. Maxil-
lary and ethmoid sinuses are the most commonly affected para-
nasal sinuses. Common CT imaging findings are non-specific 
including mucosal thickening, along with partial or complete 
opacification of the affected sinus [5, 6]. Ulceration of mucosa 
and invasion of adjacent retroantral, premaxillary, and orbital fat 
planes are other more-specific and ominous signs [7]. Further-
more, the presence of hyperattenuating areas within the opacified 
sinuses should raise suspicion for AIFS, especially in immuno-
compromised patients. In some cases, areas of bone dehiscence 
and erosion can also be seen on CT [8]. In this case report, we 
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discuss a novel sign of calcium resorption of the cartilaginous 
nasal septum in a patient with AIFS.

Case presentation

The patient is a 39-year-old male who presented to the hospital 
with new fatigue, fever, body aches, and malaise. He had a 
notable history of AML with allogeneic stem cell transplant in 
2020 and was undergoing chemotherapy after relapsing. Initial 
physical exam was unremarkable, and laboratory values were 
notable for severe neutropenia (0.01 WBC). Given concern 
for neutropenic fever, he was admitted for further workup. His 
chest radiograph and urine/blood/cerebrospinal cultures were 
negative. Given his history of prior AML with central nervous 
system involvement, a CT head was performed on hospital day 
2 to rule out abscess or other intracranial pathology as possible 
etiology, which was also negative. Broad-spectrum antibiotics 
were initiated given his continued fevers with notable improve-
ment of symptoms over the next several days.

However, on hospital day 7, he reported new onset 
sinus and maxillary/mandibular pain. CT sinus was 
acquired, where only mild paranasal sinus disease was 
reported initially. The team consulted otolaryngology 
(ENT) and infectious disease (ID) given their high degree 
of suspicion for AIFS. The physical exam (PE) findings 
conducted by ID described a dime-sized black eschar with 
surrounding pale, boggy mucosa of the left and right ante-
rior nasal septum. There was bilateral decreased sensation 
within the left and right anterior nasal septum. Otorhi-
nolaryngology (ENT) confirmed AIFS from Bipolaris 
species with angioinvasion through bedside nasal endos-
copy (NE) biopsy and frozen section analysis. The patient 
underwent emergent surgical debridement and anterior 
septectomy, followed by posterior septectomy and left 
inferior turbinectomy two days afterwards. There were no 
complications, and the patient received systemic antifun-
gal therapy. Follow-up imaging studies demonstrated no 
residual disease. The rest of the patient’s hospital course 
was uneventful, and the patient fully recovered.

On retrospective review of the contrast-enhanced CT 
sinus, there were subtle signs of AIFS. These findings 
included necrotic/hypoattenuating nasal mucosa with 
aggressive resorption of the calcified component nasal 
septum, new from prior CT head without septal abscess or 
perforation, and no signs of sinus disease (Figs. 1 and 2). 
We describe this finding as the vanishing nasal septum sign.

Discussion

Clinician awareness of invasive fungal infections has grown 
over recent years, highlighted by the COVID-19 pandemic. 
Studies have shown instances of acute immunocompromised 

states, such as with COVID-19 infection, that have signifi-
cantly increased the mortality rates of AIFS patients [9]. 
On the initial CT head of hospital day 2, there was no septal 
thickening or opacification of the sinuses directly sugges-
tive of sinus disease (Fig. 1). On hospital day 7, another CT 
sinus was ordered for clinical concern of AIFS, due to new 
onset sinus pain and interval development of left-sided nasal 
eschar discovered by ID. In this study, there was progressive 
demineralization of the nasal septum with increasing nasal 
septal edema and lack of left-sided nasal septal mucosal 
enhancement, corresponding to necrosis (Fig. 2). The rapid 

Fig. 1   Hospital day #2: Non-contrast CT head—the hyperdense bony 
and calcified cartilaginous nasal septum that extends to the tip of 
the nose is still present (yellow arrow). The nasal cavity, paranasal 
sinuses, and adjacent fat planes were unremarkable

Fig. 2   Hospital day #7: Contrast-enhanced CT sinus—there is pro-
gressive soft tissue thickening of the nasal septum and aggressive loss 
of calcification associated with the nasal septum; we propose to call 
this calcification resorption loss the “vanishing nasal septum sign.” 
Furthermore, there is lack of contrast enhancement associated with 
the left nasal septal mucosa consistent with necrotic eschar (yellow 
arrow)
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demineralization of the cartilaginous nasal septum is what 
we propose to call the vanishing nasal septum sign.

The identification of the vanishing nasal septum sign 
could aid in the early diagnosis of AIFS and, as such, 
improve patient outcomes of this aggressive disease pro-
cess. Non-contrast CT sinus is the first imaging study 
used to assess for AIFS; therefore, a radiologic sign in 
this modality is needed in order to quickly and accurately 
describe this disease process early [4]. While there are a 
multitude of signs described, some are often subtle (e.g., 
mucosal ulceration and mucosal hypoenhancement), 
non-specific (e.g., mucosal thickening), or indicative of 
advanced stages of disease (e.g., invasion of adjacent fat 
planes about the paranasal sinuses or frank septal destruc-
tion with perforation). Dehiscence of the bony and carti-
laginous nasal septum has been described in prior cases 
of AIFS, but progressive loss of calcification of the carti-
laginous septum (a potential earlier finding) has not been 
formally described as a radiologic sign.

The classical sign described for AIFS has been the 
MR-specific black-turbinate sign which signifies tissue 
necrosis and is characterized by the absence of expected 
mucosal enhancement of nasal cavity structures, such as 
the nasal mucosa surrounding the turbinates [6, 8]. While 
MR provides more sensitivity and specificity in assessing 
for AIFS, MR imaging studies take much longer to per-
form in comparison to CT and are not always readily avail-
able. Hence, optimizing the ability to establish a diagnosis 
early and quickly is paramount to optimize outcome for 
the patient. Once the diagnosis is established, MR stud-
ies may be more valuable to define the extent of soft tis-
sue fungal invasion and assess for complications in severe 
cases of AIFS, without delaying treatment. These signs 
and complications include the invasion of periantral fat, as 
well as adjacent bony edema/erosion, orbital inflammation, 
and pachymeningeal as well as leptomeningeal enhance-
ment, the latter indicating frank intracranial extension 
[5–7]. Once AIFS has resolved, both CT and MRI can be 
used subsequently to assess for long-term complications in 
those who survive AIFS, such as neurological sequelae or 
chronic sinusitis [7].

While MRI is fundamental in assessment of AIFS, CT 
is the initial lynchpin in imaging evaluation of AIFS due to 
the widespread availability of CT, its ability to accommo-
date patients regardless of support apparatuses or implanted 
devices, and the speed of imaging acquisition. CT can detect 
the subtle infiltration of adjacent sinus fat, bony erosion, 
abscess formation, and mucosal abnormalities indicative 
of AIFS [5–7]. Attention to reliable, reproducible imaging 
signs can further expedite definitive imaging and manage-
ment of patients with AIFS. We propose that loss of calcifi-
cation associated with the cartilaginous nasal septum (“the 

vanishing nasal septum sign”) is optimized for CT due to the 
ability of the radiologist to promptly discern loss of calcifica-
tion on CT.

Conclusion

We present a case of AIFS in an immunocompromised 
male who was able to survive this highly fatal condition. 
In this patient, the resorption of the calcified component 
of the nasal septum (“the vanishing nasal septum sign.”) 
demonstrates a potentially reliable method to confirm 
an aggressive process such as AIFS. This straightfor-
ward sign could be used by radiologists to quickly and 
accurately diagnose AIFS early and, as a result, improve 
the overall prognosis for patients with this highly fatal 
disease.
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