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Abstract: Chronic granulomatous invasive fungal sinusitis (CGIFS) is an uncommon type of 

invasive sinusitis which is characteristically seen in immunocompetent individuals. Common 

clinical manifestations of this condition include proptosis, cheek swelling, and headache. The 

pathogenic organism is Aspergillus in majority of reported cases. Diagnosis is made by 

histopathological and microbiological examination of tissue specimens. Due to its expansible nature 

bone erosion is also associated with this condition. Treatment is surgical clearance/debulking 

followed by long term antifungal therapy. Here we report a case of 31 year old male presented with 

right side cheek swelling. Patient underwent medial maxillectomy and diagnosed as CGIFS. Patient 

was put on oral voriconazole for 3 months. To conclude CGIFS is rare variant of invasive fungal 

sinusitis which may mimic malignancy or granulomatous diseases such as tuberculosis, 

rhinoscleroma and rhinoscleroma. Accurate diagnosis is of utmost importance in providing 

management for CGIFS. 
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1. Introduction 

The fungal sinusitis involving the sinonasal cavities can be classified broadly into invasive and 

non-invasive types. To diagnose the fungal sinusitis as invasive, it is important to establish the 

presence of fungal hyphae in deeper mucosa or submucosa or involving neurovascular bundle or 

cortical bone or in systemic circulation [1]. The invasive type is again divided into three types, 

namely, i) acute invasive fungal sinusitis, ii) chronic invasive fungal sinusitis and iii) chronic 

granulomatous variants. Unlike the acute fulminant and chronic invasive type which is seen in 

immunosuppressed patients, the chronic granulomatous invasive fungal sinusitis (CGIFS) is seen in 

immunocompetent individuals [2]. 

CGIFS is characterized by a granulomatous reaction which can lead to significant proptosis and 

craniofacial deformity if not detected earlier. CGIFS presents with non-specific symptoms such as 

headache, swelling in the maxillary area/infra orbital area, ocular symptoms such as pain around the 

eye, proptosis or swelling in extra conal region of eye ball. Because of these non-specific varied clinical 

presentations, delay in diagnosis is common [3]. The disease can sometimes progress to focally 

expansive lesions resulting in pressure symptoms. The diagnosis is made with the help of 

histopathological and microbiological examination [4]. Preoperatively imaging may show the 

characteristics features of fungal sinusitis such as hypo dense areas within a hyper dense sinus filling 

lesion, called as double density sign, or bone erosions, which may lead to involvement of pre 

maxillary soft tissues or extension of sinus pathology into pterygopalatine fossa. The differential 
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diagnosis includes malignancy and other soft tissue tumors of maxilla [5]. Management of CGIFS is 

still a topic of debate as no proper guidelines are available. Surgical debridement and systemic 

antifungals are the core stone modalities in the management of CGIFS [6]. Here we report a case of a 

patient who presented with facial swelling. 

2. Case Presentation 

A 31 year old male, from a rural village with no known comorbidities, presented to the 

otorhinolaryngology outpatient department with complaints of right side cheek swelling of 18 

months duration. He noticed gradual increase in size of the swelling over the past 6 months. Initially 

he consulted a nearby hospital and was treated for chronic rhino sinusitis. As the facial swelling 

gradually increased in spite of treatment he visited our hospital. On thorough history taking, he 

informed that the swelling was not associated with any pain, loosening of tooth, weight loss, bleeding 

through nose, nasal obstruction, visual disturbances, swelling in the neck or ear symptoms. 

On clinical evaluation the swelling was soft to firm consistency of approximately 3*3cm, non-

tender lying approximately 1 cm inferior to infraorbital margin, with ill-defined borders and without 

any signs of inflammation. Skin over the swelling was pinchable and no intra oral extension was seen. 

Normal sensations over the trigeminal nerve region bilaterally. On ophthalmology evaluation visual 

acuity was normal, no spontaneous or evoked nystagmus noted, and there was no restriction of extra 

ocular movements bilaterally. 

A diagnostic nasal endoscopy was performed and it showed deviation of the anterior nasal 

septum to right with a bony spur not touching the lateral wall. Non contrast computerized 

tomography of the nose and paranasal sinuses revealed partial opacification of the right maxillary 

sinus with partial erosion of the anterior maxillary wall. The lesion was found to be extending 

through a defect into the soft tissue over the premaxilla area without involving the subcutaneous fat 

planes. Post intravenous contrast administration, the lesion showed mild enhancement with bony 

scalloping and erosion of the right maxillary sinus and part of alveolar process of maxilla (Figure 1 

(a) and 1 (b) ). As there was no involvement of orbit or intracranial extension a magnetic resonance 

imaging was not advised. 

(a) (b) 

Figure 1. (a) Axial plain computed tomography of paranasal sinuses showing opacification of right 

maxillary sinus with erosion of anterior wall of maxilla. Presence of soft tissue density in the pre 

maxillary region also can be seen (b) Contrast enhanced computed tomography of paranasal sinuses 

(coronal section) showing heterogeneous soft tissue opacification of right maxillary sinus with bony 

erosion of anterior maxillary wall and extension of lesion into the anterior aspect of maxilla. 

The patient was counseled regarding the possible nature of the condition and also regarding the 

need of undergoing surgical procedure to reach a proper diagnosis. The case was presented in the 

institutional tumor board meeting and a consensus was reached regarding the treatment plan. An 
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open medial maxillectomy was performed with complete removal of the tumor (Figure 2). The 

histopathological examination showed numerous multinucleated giant cells in the background of 

chronic inflammation with signs of non caseating granulomatous changes (Figure 3). On Grocott’s 

Methanamine Silver staining (GMS staining) dark brown colored septate fungal hyphae was seen 

(Figure 4). On fungal culture with malt extract agar as culture media, the presence of aspergillus 

flavus was confirmed. Cartridge based nucleic acid amplification tests for mycobacteria species 

showed a negative result. With the histopathological and microbiological evidences a diagnosis of 

CGIFS was made and the patient was put on voriconazole 200mg twice daily for 12 weeks under liver 

function monitoring fort nightly. Patient showed no signs of recurrence till three months of follow 

up. 

 

Figure 2. Intraoperative image showing opening of maxilla via sub labial approach. 

 

Figure 3. Tissue specimen with Hematoxylin and Eosin staining (100x magnification) showing non 

caseating granuloma formation in the back ground of chronic inflammatory changes (Presence of 

multinucleated giant cells can be seen). 
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Figure 4. Grocott’s Methanamine Silver staining of tissue specimen (40x magnification) showing 

brownish slender septate hyphae suggestive of tissue invasion of Aspergillosis species. 

3. Discussion 

According to the various works by DeShazo et al, the fungal sinusitis can be classified into 

invasive and non-invasive with the former is again sub classified as acute fulminant, chronic and 

chronic granulomatous [1,7,8]. When the duration of the disease is less than 4 weeks it is termed as 

acute and for duration of more than 4 weeks it is defined as chronic form [9]. The invasiveness of the 

disease is strictly defined in terms of histopathological presence of fungal hyphae in sinonasal 

mucosa not limited to surface mucosa, submucosa or tissues beyond submucosa which includes 

neurovascular structures, bone, muscles, and orbit [10]. 

The chronic granulomatous invasive fungal rhinosinusitis also known as indolent fungal 

sinusitis and primary nasal granuloma is distinct from the other two types of invasive types. CGIFS 

is seen usually in immunocompetent individuals with a peculiar geographic distribution. The 

condition is more commonly reported in dry, humid tropical countries. Majority of reported cases 

are from Sudan, Western Asia, Pakistan and India. This can be attributed to the wide presence of 

aspergillus fungal species [11]. 

The pathogenesis of CGIFS is different from chronic invasive fungal sinusitis (CIFS). The 

underlying immune mechanism associated with invasive fungal sinusitis is not well understood. Th-

17 T cells which are a part of innate immune mechanisms against fungal pathogens are found to be 

more in CGIFS individuals. This increased Th 17 cell population may lead to an unchecked Th 1 

response, which further results in chemo attraction of cells involved in chronic inflammation. This 

cascade ends with a cycle of chronic tissue inflammation with failure to effectively remove the fungal 

pathogen. Thus, in tissue specimen CIFS shows a similar picture that of chronic inflammation with 

abscess like reaction in the back ground of low grade mixed inflammatory cells. This nonspecific 

histopathology picture often fails the pathologist and the surgeon to alert the possibility of fungal 

etiology leading to delay in diagnosis and subsequent proper management [12]. Most common 

differential diagnosis at this point are malignancy, an extensive Para sellar tumor, common 

granulomatous conditions which include tuberculosis, syphilis, rhinoscleroma and granulomatosis 

with polyangitis ( previously known as wegner’s granulomatosis) A strong suspicion of fungal 

pathology should be raised in clinical history of immunocompromised status with histological 

examination showing chronic inflammation changes with non caseating granulomas [13]. 

The majority of the documented cases of CGIFS belong to the younger age group. In a case series 

of 10 cases reported by Asoegwu et al in Nigeria, the average age was 33.9 years [14]. Similar age 

group was also seen in a series of 7 cases from Saudi Arabia [15]. Other reported cases in the last 15 

years are a 40 year old male in Nigeria and a 64 year old Type II Diabetes mellitus patient with SARS 
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Cov 2 infection [16]. The most common presenting symptom is proptosis followed by nasal mass, 

cheek swelling and CRS not responding to conventional treatments. The disease is locally aggressive 

with involvement of orbit, intracranial extension, or pterygopalatine fossa [14–16]. Our case, a 31 year 

old male presented with a long standing cheek swelling, not responded to CRS management. 

Radiological imaging gives hints which points towards the possibility of fungal etiology. 

Computed tomography is essential in identifying bone changes whereas MRI may give much more 

detailed information about soft tissue extensions. This is particularly of important in cases where 

orbit, sellar or intracranial extension is suspected. CT findings supporting the CFRS diagnosis are 

disease limited to few sinuses, bone erosion rather than necrosis or sequestrum formation and 

heterogeneous sinus mucosal thickening [17]. Because of this bone erosion causing property disease 

extension to adjacent regions is not uncommon. 7 out of 10 patients of Asoegwu et al had orbital 

extension, with 5 patients having intracranial and one patient with pterygopalatine fossa extension 

[14]. Similar aggressive nature of the disease was noted by Alarifi et al, where 5 out of 7 patients had 

orbital involvement, and two patients with intracranial extension [15]. The SARS Cov 2 co-existed 

case reported by Gonzalez et al also had extension into orbit as intraconal abscess [16]. However our 

patient had a localized involvement with minimal erosion of anterior maxillary wall and pre antral 

tissue infiltration without orbital involvement. This may be due to previous repeated treatments 

taken by the patient from outside where the underlying inflammation process is of less intensity. The 

bone erosion could be attributed to long standing pressure changes as no lytic or periosteitis changes 

where seen. 

The treatment primarily focuses on removal or debulking the source of inflammation/infection 

[18]. The open approach has an added advantage in extensive disease. Whenever possible, 

endoscopic resection or debulking is preferred considering post-operative morbidity associated with 

open approaches. In the present case report, during the pre-operative counselling, we explained 

about the need of shifting to an open approach in case of a failed endoscopic approach and patient 

requested to perform open medial maxillectomy without attempting an endoscopic approach. 

Intraoperatively the anterior wall of maxilla was eroded with the lesion involving the pre antral soft 

tissue. The orbital floor and posterior wall of maxilla found intact. Endoscopic approach was the 

preferred treatment choice wherever possible in the studies by Alarifi et al and Asoegwu et al [14,15]. 

Once the histopathological diagnosis is suspicious of fungal granulomatosis, it is essential to 

provide evidence of fungal elements. A preliminary diagnosis of fungus etiology can be obtained 

either by KOH mount or calcoflour staining [19]. These tests are not useful in cases where fungal 

elements are sparse. In such a scenario either GMS stain or fungal culture helps in establishing the 

diagnosis of invasive mycosis. The GMS staining or culture has an added advantage of differentiating 

viable and non-viable fungi elements [20]. This is of treatment importance as allergic fungal 

noninvasive variant is primarily because of non-viable fungi elements evoking an allergic response 

and treatment is corticosteroids in AFRS. At the same time use of steroid formulations can aggravate 

the disease in invasive fungal diseases. 

The most common organism causing CGIFS is aspergillus especially Aspergillus flavus and 

other organisms include Aspergillus nidulans, Aspergillus Niger and candida species [14–16,21]. 

Once tissue diagnosis of invasive fungal sinusitis is reached, systemic anti-fungal therapy is 

recommended. The duration of therapy has not been clearly suggested or defined anywhere but 

literature evidence shows antifungal therapy of at least 3 months is required to prevent progression 

and recurrence [22]. The choice of antifungal agent to be used is depends on patient factors and 

organism isolated. The various agents used in invasive type of fungal diseases are intravenous 

amphotericin B, Liposomal amphotericin B, the azole group comprising of itraconazole, voriconazole 

and posaconazole. Other newer agents such as Micafungin, anidulfungin also have shown response 

to aspergillosis. According to Patterson et al and Walsh et al, whenever the diagnosis of invasive 

aspergillosis is made, the preferred drug of choice should be voriconazole [23,24]. In our patient as 

the disease was localized and less evidence of invasive nature we opted for oral voriconazole for a 

period of three months. The duration of therapy can be continued till clinical resolution of the 
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symptoms or till a negative fungal culture is obtained. Such long term treatment has the risks of 

hepatic or kidney damage as most of the antifungals are either hepatotoxic or nephrotoxic. 

Lack of a proper treatment algorithm makes the clinicians in managing this condition. A 

classification system proposed by Rupah et al incorporating clinical and radiological parameters is 

found to be helpful in formulating a treatment plan. They categorized the disease into three stages. 

Stage 1 where disease is confined to nasal cavity and paranasal sinus and can be resected completely 

by endoscopic approach alone. Extension to orbit, palate or oral cavity is defined as stage 2 and a 

combined open and endoscopic approach is needed for complete clearance. Stage 3 is when disease 

spreads to intracranially either intradural or extradural, pterygopalatine fossa, cavernous sinus or 

periorbital tissues. In stage 3 more destructive procedures such as craniotomy, craniofacial resection 

or midfacial degloving is needed [25]. 

Although rare, CGIFS progressing to or co existing with other fungal variants also should be 

considered. Alarifi et al reported a case of CGIFS on post-operative treatment becoming a case of 

AFRS [15]. This may be due to inadequate surgical clearance initiating allergic reaction around a focus 

of non-viable fungal element. 

4. Conclusions 

Differentiating fungal granulomatosis from other granulomatosis conditions is of paramount of 

importance in providing disease specific management. Granulomatosis with chronic inflammatory 

finding in an immunocompetent patient should raise the suspicion of CGIFS and a fungal culture or 

stain has to be advised. The management includes complete resection whenever possible followed 

by long term systemic antifungal therapy. 
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