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Abstract 

 

Fungal sinusitis is an infrequent disease that happens in immunosuppressed patients. Although acute and 

chronic invasive fungal sinusitis are pathologies with different clinical features and radiological imaging 

findings, mortality and morbidity rates are similarly high in patients. Therefore, early identification and 

offensive treatment are crucial. The use of diagnostic methods and the correct interpretation of imaging 

findings help to prevent fatal outcomes. 
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1. Introduction 

1.1) Background 

Inflammation of the paranasal sinuses (PNS) is called sinusitis. Sinusitis is most 

commonly caused by viral agents. Usually, the symptoms are mild and temporary (<4 week) 

[1]. Sinusitis with nonspecific symptoms and imaging findings for four weeks or longer is 

called chronic sinusitis [2]. An infrequent type of acute or chronic sinusitis is fungal sinusitis. 

Fungal sinusitis usually does not happen in people with normal immune functions [3]. However, 

chronic immunosuppression is one of the primary sinusitis factors that should be considered in 

people undergoing steroid use or malignancy treatment [4]. Fungal sinusitis can be divided into 

two groups as acute and chronic. However, its clinical progression is divided into invasive and 

non-invasive fungal sinusitis [5]. Invasive fungal sinusitis may result in destruction of mucosa, 

bone, adjacent neurovascular structures and surrounding soft tissues [6]. In this way, it may 

spread to the bone, intracranial structures, orbit and facial structures [7]. This study is aimed to 

review the imaging modalities and imaging findings of fungal sinusitis. 

1.2) Imaging Methods 

Computed tomography (CT) and magnetic resonance imaging (MRI) are performed to 

evaluate the presence of fungal sinusitis and its complications. CT is the first preferred method 

in the evaluation of fungal sinusitis [8, 9]. Non-contrast CT provides detailed bone structure 

visualization. Inflammatory secretions appear hypodense on CT. As the inflammatory process 

prolongs, the secretion density becomes more hypodense than the muscular structures. In 

addition, in the presence of fungal sinusitis, calcium salts accumulate in these secretions and 

appear hyperdense [10]. In addition, CT is very useful in determining the spread of fungal 

sinusitis to the intraorbital area and other compartments [11]. 

The soft tissue signal changes in MRI are based on the amount of protein in the 

contents of the sinuses, the viscosity of the content or the presence of calcifications. In fungal 

sinusitis with increased protein content, hypointense appearance on T1-weighted images and 

hypointense areas and/or loss of signal void can be observed on T2-weighted images [10]. MRI 

is better than CT in evaluating invasion and spread in adjacent tissues, including areas such as 

the orbit, intracranial compartment, vascular structures, neck and facial soft tissues, and 

pterygomaxillary fissure in fungal sinusitis [10]. MRI presents better soft tissue contrast 

resolution and is helpful in describing the spread of disease in more detail [12].   
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2) Acute Invasive Sinusitis 

Acute invasive fungal sinusitis is a fatal paranasal sinus 

infection caused by fungal factors in less than four weeks, 

occurring in immunosuppressed patients and uncontrolled 

diabetes patients [13, 14]. Zygomycetes type fungus such as 

Rhizopus, Mucor, Absidia are the most widespread reasons of 

invasive fungal sinusitis. Infections caused by these agents are 

called zygomycosis. It is frequently encountered in patients with 

diabetic ketoacidosis, patients receiving systemic chemotherapy, 

patients receiving steroid therapy, patients with hematological 

malignancies, and patients receiving immunosuppression 

therapy, such as after transplantation, and the mortality is high in 

these patients [13]. For this reason, the information provided by 

radiologists about the diagnosis and the complications that 

develop or may develop are very important in determining the 

treatment approaches of the clinicians. 

2.1) Clinical features 

In invasive fungal sinusitis, there are symptoms such as 

nasal congestion, facial pain, fever, nasal discharge and 

numbness that can be seen in other sinusitis rather than specific 

symptoms. Hematogenous spread is frequently observed with 

angioinvasion and epistaxis symptoms occur accordingly. The 

mucosa-submucosa is completely involved and ulceration and 

necrosis develop [15]. Depending on the degree of invasion and 

spread, intracranial and maxillofacial enlargement, visual 

disturbances, headache, and seizures may occur. Nasal cavity 

involvement occurs frequently [16]. 

2.2) Acute Invasive Fungal Sinusitis Imaging 

Features 

Non-contrast CT particularly helps to evaluate the 

paranasal sinuses, nasal cavity and turbinates. The presence of 

mucosal thickening and soft tissue density at this level is the 

most common first CT imaging finding, though it isn’t specific 

[17]. An unilateral involvement is observed in the ethmoid 

sinuses and especially in the sphenoid sinus. The maxillary and 

ethmoid sinuses are frequently affected, and the presence of full 

or partial soft tissue density in this sinus is a typical imaging 

feature (Figure 1A). One of the important factors that will 

indicate fungal infection is the presence of hyperdense areas in 

the soft tissue on CT.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The presence of these hyperdense areas specifically 

indicates vascular invasion. The structures to be evaluated in this 

type of invasive fungal sinusitis ought to be evaluated in the 

nasal cavity adjacent to the sinus, bone structures forming the 

nasal cavity and paranasal sinuses, structures next to the 

maxillary sinuses such as premaxillary and pterygopalatine fossa 

[14] (Figure 1B). The presence of erosion in bone structures is a 

marker for invasion, especially (Figure 1A-1B-1C). In addition, 

the presence of obliteration and enlargement in the periantral 

fatty tissue are very important (Figure 1A). This finding is an 

indication of intraorbital invasion and should be evaluated in 

patients with invasive fungal sinusitis [18].  

MRI ought to be the first-choice imaging modality to 

detect bone erosion and visualize the orbital compartment, 

adjacent soft tissues and vascular structures, and the cavernous 

segment in case of periantral fatty tissue obliteration. The most 

important findings showing adjacent tissue invasion on MRI are 

the involvement of fatty tissue adjacent to the sinuses and signal 

changes similar to soft tissue on T1W images, and the presence 

of increased signal secondary to edema on T2-weighted images 

and the presence of enhancement in contrast-enhanced series 

(Figure 2B, Figure 2C). Contrast enhancement in the nasal 

mucosa, turbinates, and levels of soft tissue signaling is the 

typical finding of invasive fungal infection (Figure 2C). 

However, the absence of contrast enhancement in the turbinates 

in these areas where invasive soft tissue is evaluated is called the 

black turbinate sign and is a precursor of conchal necrosis [14] 

(Figure 2C). In orbital compartment imaging, signal changes in 

orbital fatty tissue and extraocular muscle groups and volume 

increase secondary to inflammation, prominence in retroorbital 

fatty tissue, and accordingly proptosis is indicators of intraorbital 

invasion [14] (Figure 2B). In the patient with these changes, the 

cavernous sinus and intracranial structures adjacent to the orbit 

should be evaluated rapidly (Figure 2A). Especially the presence 

of leptomeningeal enhancement, cerebritis, intracranial 

granuloma development should be evaluated. Intracranial well-

circumscribed lesions with hypointense in T1W and T2W series 

that show minimal enhancement on contrast-enhanced images 

are indicative of intracranial granulomas.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: 1A: CT images of a 46-year-old female patient. Soft tissue density filling the maxillary sinus: black arrow. Erosion of the posterior wall of the maxillary sinus and fullness of the 

periantral fat tissue: white arrow. Increase in skin thickness and decrease in edematous density: Red arrow. 1B: Soft tissue density filling the nasal cavity: Black Arrow. Bone density cannot be 

discerned due to invasion of the orbital lateral wall: White arrow. Soft tissue edematous changes in the anterior orbit: Red arrow. Bone structures secondary to invasion in the ethmoidal sinuses 

could not be discerned: White arrow 
 

 
 

Figure 2: 2A: Contrast enhancement of  internal carotid artery at the level of carotid canal on MRI T1W images: white arrow 2B: In a 46-year-old female patient, contrast enhancement in the 

bones in the conchae and nasal cavity with soft tissue invasion and enhancement in the adjacent soft tissue on MRI T1W contrast images: white arrows 2C: Areas of enhancement in the 

premaxillary area (red arrow) and nasal cavity (black arrow) and unenhanced areas secondary to soft tissue necrosis in the maxillary sinus cavity on MRI T1W images: White arrow 
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Thrombosis in the cavernous sinus, presence of 

thrombophlebitis, dissection in the cavernous artery segment and 

pseudoaneurysm are some of the advanced complications that 

can be observed due to the hematogenous spread and 

angioinvasion characteristics of fungal agents. 

2.3) Treatment 

Treatment in acute invasive fungal sinusitis is 

aggressive antifungal therapy and surgical debridement. 

However, it is very important to detect and control the situation 

that causes immunosuppression in the patient. Management and 

correction of this process in diabetic ketoacidosis patients affect 

the response to treatment. However, the mortality rate in acute 

invasive fungal sinusitis is 50-80%, and it is quite high despite 

all treatment methods [19]. 

3) Chronic Invasive Fungal Sinusitis 

It is an inflammation caused by respiratory fungal 

agents in the sinuses between 4 and 12 weeks, andshows an 

angioinvasive structure just like the acute form by holding the 

mucosa, submucosa and bone structures. The process is slower 

than acute inflammation and can be limited. However, it is a 

significant reason of morbidity and mortality rates are high in 

case of delayed diagnosis and treatment [20]. 

3.1) Clinical features 

Individuals diagnosed with chronic fungal invasive 

sinusitis are also immunosuppressed and poorly controlled 

diabetes patients, just like those diagnosed with acute invasive 

fungal sinusitis. Symptoms include sinusoidal and facial pain, 

epistaxis, and fever. These symptoms are resistant to treatment. 

Orbital pain and limitation of motion in the orbit may also be 

observed in patients due to invasion into the orbital 

compartment. Polypoid mucosa may be observed and mass-like 

appearances may be present in the soft tissue on nasal 

examination [21].  

3.2) Chronic Invasive Fungal Sinusitis Imaging 

Methods 

Chronic invasive fungal sinusitis is less common than 

acute invasive fungal sinusitis [21]. Accurate diagnosis may not 

be made due to radiological variances [22, 23]. Therefore, the 

imaging features should be well known. The first preferred 

method in imaging for diagnosis should be CT without contrast. 

On imaging, findings are the same as acute invasive fungal 

sinusitis, with the presence of hypodense soft tissue density in 

the sinuses (Figure 3A). The destruction of the sinus wall and the 

mass appearance in this soft tissue and the expansion caused by 

the adjacent nasal cavity and structures are distinctive for chronic 

invasive fungal sinusitis (Figure 3A). One of the most important 

indicators of invasion is the presence of infiltration in the 

periantral soft tissue around the maxillary sinus [10]. In addition, 

as the process becomes chronic, hyperdense calcified areas can 

be detected within the defined mass soft tissue density (Figure 

3A-3B). In MRI, soft tissue filling the sinus is seen as 

hypointense on T1-weighted images, while the signal may vary 

on T2-weighted images. Signal void loss of calcification in 

hypointense content can be observed in T2-weighted (Figure 4A-

Figure 4B). Irregular bone destruction in the paranasal sinus 

walls and sclerotic changes in the affected sinus wall can also be 

seen on CT (Figure 3B). Due to the accumulation of calcium, a 

rough appearance is observed in the adjacent bone structures 

[24]. Irregularities and changes occur in adjacent tissues 

secondary to invasion. In this process, if no treatment is applied 

and immunosuppression is not controlled, extension to orbital 

structures, adjacent soft tissues and intracranial structures can be 

observed as in acute invasive sinusitis. Due to long-term invasive 

changes in the cavernous compartment, it may lead to 

complications such as mycotic aneurysm and cavernous sinus 

transformation in vascular structures [10]. 
 

Figure 3: 3A: Soft tissue density filling the maxillary sinus unilaterally: red arrow, calcified 

content in soft tissue density: thin white arrow; Bone structures in the medial wall of the 

maxillary sinus could not be distinguished due to invasion: thick white arrow 3B: Density 

increase of calcification in the anterior of the polypoid soft tissue mass filling the maxillary 

sinus: White arrow 
 

 
 

Figure 4: 4A: In the MRI T2W image of a 67-year-old patient diagnosed with chronic 

invasive fungal sinusitis, increase in soft tissue thickness in the maxillary sinus, concentrated 

hypointense content (black arrow) and loss of signal void of calcification (white arrow). 4B: 

Maxillary soft tissue intensity with high viscosity on MRI T2W images: White arrow 
 

 
 

3.3) Treatment 

Surgical removal of infected tissues and the use of 

systemic antifungal agents are the main treatment. Although the 

process is chronic, aggressive treatment such as acute invasive 

fungal sinusitis should be applied especially in cases with 

intracranial compartment and cavernous sinus invasion due to 

high morbidity and mortality [19]. 

4) Conclusion 

Fungal sinusitis is a significant clinical trouble with 

different symptoms and imaging findings. It ought to be taken in 

to consideration in the differential diagnosis in the presence of 

chronic sinusitis in diabetic patients, especially in 

immunosuppressed patients. In the presence of acute invasive 

fungal sinusitis, orbital and intracranial invasion often occur due 

to the rapid progression of complications, with the development 

of destruction and necrosis in the sinuses and nasal cavity. 

Although the imaging features in CT and MRI are more subtle 

initially, radiologists have a significant role in assessing the 

presence of invasion, especially in the early stages. In addition, it 

is important not only to diagnose, but also to show the spread of 

the disease and to recognize the findings of possible 

complications. Although chronic invasive fungal sinusitis differs 

from acute fungal sinusitis with its slow course, its symptoms 

and imaging findings are similar. If left untreated and 

undifferentiated, morbidity and mortality rates are as high as 

acute fungal sinusitis. It is especially important to distinguish it 
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from aggressive neoplastic lesions or benign soft tissue masses 

such as nasal polyps. 

In order for radiologists to guide the clinician to the 

appropriate diagnosis and treatment, it is necessary to know the 

imaging findings of different types of fungal sinusitis and to 

evaluate possible complications with appropriate imaging 

methods. Early diagnosis and initiation of appropriate treatment 

are important to avoid a delayed and fatal outcome. 
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