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a b s t r a c t 

Fungal sinusitis encompasses a wide range of diseases, including both invasive and nonin- 

vasive, acute, and chronic forms. The incidence of invasive sinusitis is on the rise, primarily 

affecting immunocompromised individuals and diabetics. This case report highlights a pa- 

tient who developed invasive fungal sinusitis despite no other apparent cause of immuno- 

suppression. Imaging studies suggested the diagnosis, confirmed by presence of Aspergillus 

flavus on mycological culture. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 
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Introduction 

Sinus fungal infections encompass several pathological enti-
ties. Differentiation between noninvasive and invasive forms
of fungal sinusitis is based on the presence or absence of tis-
sue invasion by the fungal pathogen [ 1 ]. Noninvasive fungal
sinusitis includes 3 subtypes: fungal ball, saprophytic fungal
sinusitis, and allergic fungal rhinosinusitis. Similarly, invasive
fungal sinusitis can be classified into 3 subtypes: acute inva-
sive rhinosinusitis, chronic invasive rhinosinusitis, and granu-
lomatous invasive sinusitis [ 2 ,3 ]. Fungal sinusitis is more com-
mon in patients who are immunocompromised, diabetic, or
undergoing corticosteroid therapy. The main symptoms in-
clude nasal congestion, cacosmia, nasal pain, and headache
[ 2–4 ]. Typical radiological findings include sinus opacification
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on CT scans and a T2-weighted hypointense signal on MRI [ 5 ].
The combination of CT (showing diffuse, heterogeneous, hy-
perdense filling of the rhinosinus cavities, with "blown" ex-
pansions of the sinus bone walls) and MRI (revealing the ex-
tensive nature and T1 and T2 hyposignal lesions with a cere-
briform appearance of the fungal process) aids in diagnosis [ 6 ].
This case study is particularly interesting due to the scarcity of
epidemiological and imaging data on invasive fungal sinusitis
in our region. 

Case report 

A 60-year-old female patient, with a family history of atopy,
irregular corticosteroid intake, and a background of chronic
t of interest. 
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Fig. 1 – Axial slice CT scan in parenchymal window demonstrating heterogeneous spontaneously hyperdense filling, 
obstructing the left nasosinus cavities. The mass exerts pressure on the nasal septum, displacing it to the right, and 

contributes to grade I left exophthalmos. 

Fig. 2 – CT axial section in parenchymal window (A) and a coronal reconstruction in bone window (B). It demonstrates the 
filling of the left nasosinus cavities with calcifications, associated with bone lysis affecting the sinus walls and the roof of 
the left orbit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sinusitis with poor follow-up, was referred to the medical
imaging department due to left exophthalmos and visual dis-
turbances. These symptoms were accompanied by nasal ob-
struction, anosmia, and chronic purulent rhinorrhea. 

Orbital and cerebral CT scans, both without and with con-
trast medium injection, revealed a filling process containing
calcifications involving the left sinuses, particularly the max-
illa, extending into the left nasal cavity. This process disrupted
the bony cortices of the sinus walls and partially lysed the roof
of the left orbit, protruding into the skull at the left frontal lobe
level. Additionally, it exerted a mass effect on the left medial
rectus muscle, resulting in homolateral Grade I exophthalmos
( Figs. 1 and 2 ). 
Further magnetic resonance imaging (with T2, T1 Fatsat
sequences without and with gadolinium, and diffusion) con-
firmed extensive fronto-ethmoido-maxillary fungal sinusitis.
This was characterized by complete filling of the left sinus cav-
ities by a process with signal voids on T2 and with peripheral
enhancement. There was maxillary ostio-meatal obstruction,
compression of the nasal turbinates (especially the left mid-
dle turbinate), and deviation of the nasal septum to the right
( Fig. 3 ). Notably, no diffusion restriction was observed within
the sinus filling. 

Despite reflow of the papyraceous lamina and enhance-
ment of the left frontal diploea and left leptomeninge, there
was no invasion of the orbital fat. Endoscopic surgery was un-
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Fig. 3 – MRI in coronal T2 FATSAT sequence with signal voids within the frontal and left maxillary sinus opacities (red 

arrows) (A), and an axial T1 FATSAT sequence post-Gadolinium injection demonstrating contrast enhancement (blue arrow) 
(B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

dertaken based on these findings, with histological and myco-
logical culture samples confirming the presence of Aspergillus
flavus. 

Discussion 

Invasive fungal sinusitis occurs exclusively in immunocom-
promised patients and is primarily caused by Aspergillus, es-
pecially in diabetic patients [ 7 ,8 ]. In our case, the patient was
not diabetic but had a history of chronic sinusitis with fairly
regular corticosteroid intake. Long-term corticosteroid ther-
apy is known to cause immunosuppression [ 9 ]. Tanon AK et al.
reported a rare case of invasive fungal maxillary sinusitis in an
immunocompetent subject [ 10 ]. 

Clinical suspicion should guide the choice of the most ap-
propriate imaging method [ 11 ]. CT scans are used to diag-
nose invasive sinusitis (characterized by the association of si-
nus thickening and contact osteolysis) and to assess the ex-
tent of the disease. Osteolysis is not always visible on CT;
however, when present, it should raise suspicion of an inva-
sive fungal origin [ 7 ,12 ]. MRI is often performed when there
is suspected endocranial and/or orbital extension on CT [ 13 ].
In our case, MRI confirmed the suspected endocranial exten-
sion, showing a process occupying the sphenoidal sinus, erod-
ing its various walls, and extending into the cavernous cavi-
ties. There was no invasion of orbital fat, but enhancement
of the left frontal diploic space and left leptomeninges was
observed. 

Acute invasive fungal sinusitis is characterized histolog-
ically by fungal invasion of blood vessels, resulting in se-
vere clinical manifestations, including vasculitis, thrombo-
sis, hemorrhage, tissue necrosis, and an acute inflamma-
tory infiltrate rich in neutrophils [ 14 ]. Invasive fungal sinusi-
tis caused by Aspergillus usually occurs in debilitated pa-
tients (e.g., those with diabetes or immunosuppression). It
progresses rapidly to the perisinus structures (orbits, face,
skull base, endocranium) through vascular, tissue, and bone
invasion and can be life-threatening if left untreated. CT/MRI
imaging is used to assess the extent of this invasive fungal
pathology, which can be confirmed by biopsies of nasosinus
lesions [ 4 ,15 ]. 

The chronic form (evolving after 4 weeks) also shows bone
metaplasia and mucoperiosteal thickening of the sinus walls.
Chronic granulomatous fungal rhinosinusitis has a geograph-
ical predisposition (India, Pakistan, Sudan, Saudi Arabia). Its
clinical and radiological presentation is similar to that de-
scribed above, occurring in immunocompetent patients. Di-
agnosis is histological, with Aspergillus flavus being the most
common pathogen. Management, which is not well codified,
involves both medical and surgical approaches [ 16 ]. 

In both acute and chronic forms, imaging is used to look
for extension to soft tissues (e.g., orbital fat, retro-maxillary
fat) and cerebromeningeal spaces, as well as invasion of ad-
jacent structures. Imaging also helps identify complications
such as sub- or extra-dural empyema, meningitis, abscess,
thrombophlebitis, and arteritis. Despite extensive surgical de-
bridement and antifungal treatment, the prognosis remains
poor [ 7 ]. 

Several differential diagnoses may be considered in cases
of invasive fungal sinusitis, including lymphoma, tuberculo-
sis, or malignancy [ 17 ]. Najoua B. N et al., in 2018, studied 2
cases of nasal lymphoma where CT helped orient the diagno-
sis, often revealing a solid tumor appearance that was poorly
or not enhanced by contrast injection. MRI is useful in assess-
ing extension to adjacent structures and differentiating the
tumoral process from an inflammatory appearance [ 18 ]. 

Primary nasosinus tuberculosis is a relatively rare condi-
tion with a polymorphous and nonspecific clinical presenta-
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tion. In their 2020 study, Zegmout A et al. described CT findings
similar to our own, showing a filling of all facial sinuses with
tissue-dense material, local lysis, and expansion of the eth-
moidal cell walls, in addition to slight deviation of the inner
wall of the right orbit, pushing back the medial rectus mus-
cle. Definitive diagnosis of nasosinus tuberculosis is based on
pathological and mycobacteriological examination of a biopsy
specimen [ 19 ]. 

The imaging appearance of invasive fungal sinusitis can re-
semble an intrasinus malignant tumor. Nasosinus malignan-
cies encompass a wide range of tumors with varied histolo-
gies and localizations but often present similarly clinically.
Nasosinus carcinoma is the most common form. Diagnosis of
these tumors is challenging and requires a multidisciplinary
approach. The usual radiological appearance is a solid, homo-
geneous tumor mass, enhancing after injection of contrast
and typically osteolytic. Intratumoral calcifications may also
be present [ 20 ]. 

In our case, imaging guided the diagnosis, but definitive
confirmation was provided by microbiological examination,
which showed isolation of Aspergillus flavus after culture on
Sabouraud’s medium. 

Conclusion 

Invasive fungal sinusitis presents a significant clinical chal-
lenge owing to its aggressive local nature, often mimicking
tumoral pathology on imaging. Within the context of immun-
odepression, characteristic imaging findings such as sinus
filling with calcifications on CT and T2 signal voids on MRI
strongly indicate the diagnosis. Confirmation typically entails
the isolation of filamentous fungi, predominantly Aspergillus
flavus . 

Patient consent 

The patient has signed an informed consent form. 
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