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Fungal sinusitis in an 
immunocompetent patient:  
a case report
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ABSTRACT

The frequency of fungal rhinosinusitis is increasing over the last two decades worldwide. It is classified into two main types: the invasive 
disease with a poor prognosis which is predominantly seen in patients with some form of immunosuppression and chronic fungal 
rhinosinusitis usually affecting the immunocompetent individuals. 

We present a case of fungal sinusitis in an immunocompetent 40-year-old male. The patient had a history of recent onset of progressive 
nasal blockage, discharge, and cough. Computed tomography scan of paranasal sinuses showed bilateral maxillary, left ethmoidal and 
sphenoidal sinusitis, and left inferior nasal turbinate hypertrophy. The sample received was necrotic slough from the nose that was 
processed for histopathology, and special stains including Grocott’s Methenamine Silver and Periodic Acid Schiff were applied based on 
which the diagnosis of non-invasive fungal infection was made. Due to early diagnosis, the patient responded well to sinus clearance and 
conservative management in the clinical setting.
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Introduction
Fungal rhinosinusitis is an inflammation of the mucosal linings 
of the paranasal sinuses and nasal passages and usually lasts 
for 12 weeks or slightly longer. 1,2 The reported prevalence 
of fungal infections in Pakistan is 40.7% in patients with an 
intact immune system but having anatomic abnormalities 
like nasal polyposis and other chronic inflammatory states 
causing mucosal injuries.3

For therapeutic purposes, the two main types of fungal 
infection are: invasive disease (with parenchymal and 
vascular invasion) and non-invasive disease.4

Aspergillus and mucormycosis are the commonest of all 
fungi. The variable clinical presentation in various patients 
is due to different host-microbial interactions.4 whereas the 
fungi may act as an antigen in atopic patients causing allergic 
fungal rhinosinusitis. Fungus ball is a non-invasive form of 
the disease resulting in the accumulation of fungal hyphae 
in the sinuses in immunocompetent individuals without 
invading the sinus mucosa, bone, or blood vessels.5 But, if 
host immunity deteriorates due to any cause, the fungus ball 

can progress to an invasive fulminant disease in which the 
hyphae could erode the sinus wall resulting in facial swelling 
and pain or obstructing the sinus ostium thus predisposing 
to secondary bacterial infections. The pathophysiology of 
fungal sinusitis has not been fully understood yet; but both 
the genetic background and immune status of the affected 
hosts have been proposed to be involved in the underlying 
etiology, along with anatomical disorders causing obstruction, 
environmental exposure, and the type of fungus.6

Case Presentation
A 40-years-old male presented in the outpatient department 
of a tertiary care hospital in Lahore with the complaint of 
non-progressive left nasal blockage associated with foul-
smelling yellowish-black nasal discharge for the last 2 
months, preceded by an episode of fever. On examination, the 
patient was alert, of medium build, and not cachexic. There 
was no obvious swelling in the facial area and there was no 
cervical lymphadenopathy noted on clinical examination. On 
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acquiring further history, he denied any symptoms related to 
complications such as meningitis and/or visual disturbances. 
He was immunocompetent and non-diabetic on laboratory 
reports. Nasal endoscopic examination showed yellowish-
black debris in the bilateral maxillary sinuses. Computed 
tomography (CT) scan of the paranasal sinuses showed 
bilateral maxillary, left ethmoidal and sphenoidal sinusitis, 
and left inferior nasal turbinate hypertrophy (Figure 1). Nasal 
secretions were sent for histopathological examination. 
The eosin and hematoxylin-stained sections showed 
predominantly necrotic tissue containing numerous fungal 
spores and hyphae. The hyphae were mostly non-septate 
and had broad diameters. However, as viable tissue was 
not identified, the parenchymal and vascular invasion was 
not commented upon (Figure 2A and B). The findings were 
confirmed by special stains: including Periodic Acid Schiff 
(PAS) (Figure 2B) and Grocott’s Methenamine Silver Stain 
(GMS)(Figure 3A and B).

The culture and sensitivity reports were followed 2 
weeks later which showed no growth. He underwent 
sinus clearance to remove the fungus ball. Superadded, 
antifungal therapy was not indicated. After 3 months of 

follow-up, he showed tremendous improvement in clinical 
symptoms and endoscopic examination findings were also 
unremarkable. 

Discussion
Fungi are pathogens in both immunocompetent as well as 
immunocompromised hosts. The clinical manifestations 
include acute invasive fungal rhinosinusitis, allergic fungal 
rhinosinusitis, fungal balls, and chronic rhinosinusitis. 
With regards to the immunologic status of the patients, 
allergic fungal sinusitis appears in patients who are atopic 
while saprophytic and fungal balls occur in apparently 
healthy patients. The most commonly involved sinus is the 
maxillary sinus.4,5

The two peaks in the age distribution of fungal sinusitis 
reported in the literature are the elderly and pediatric 
population with comorbidities like nasal polyps, immune-
mediated disorders, cystic fibrosis, etc.7,8 However, there 
must always be a high index of suspicion for diagnosing fungi 
in all age groups. Risk factors include uncontrolled diabetes, 
any kind of malignancy, post-transplantation patients, 
those receiving immunosuppressive therapy, and patients 

Figure 1. CT Scan image of paranasal sinuses showing wall thickening of the left sphenoid sinus (arrows).
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with human immunodeficiency virus.9 Non-invasive fungal 
infections usually present with mild symptoms like nasal 
discharge and obstruction6 whereas signs and symptoms 
in invasive fungal infections range from headache, facial 
swelling with pain, and proptosis to even involvement of vital 
organs causing blindness, neural impairment, and systemic 
fungal infection causing even death.4,10 The gold standard test 
for diagnosis is histopathology along with GMS stain because 
these techniques not only detect the fungal infection but 
parenchymal and vascular invasion and host tissue reactions 
can also be commented upon. In addition, histopathological 
diagnosis also helps in correlating the false negative results 
associated with microbial culture and polymerase chain 
reaction testing.11-13 The radiographic techniques are only 
supportive, as they may show only mucous membrane 
thickening, opacification of the sinus cavity, or extent 

of disease like erosion of the underlying bone.14. The 
therapeutic approach for symptomatic fungus ball is sinus 
surgery for clearance after which antifungal medication may 
not usually be indicated. Although asymptomatic fungus ball 
patients do not need surgery, the removal of the fungus ball 
for pathologic diagnosis is not associated with significant 
morbidity.6 The invasive fungal infection of the sinonasal 
cavities is a surgical emergency and must be treated urgently 
and aggressively by surgical debridement and intravenous 
antifungal therapy, such as Amphotericin B. The surgical 
options include a combination of endonasal surgical 

Figure 2. Photomicrographs showing (A) numerous fungal hyphae 
and spores seen along with eosinophilic mucin with red and blue 
ripples (H &E stain 400×)(B) numerous non-septate fungal hyphae 
with broad diameter and spores seen (PAS stain, 400×).

Figure 3. Photomicrographs showing (A) non-septate fungal hyphae 
seen against necrotic background (B) numerous fungal spores are 
seen (GMS stain 400×).
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debridement and open surgery. The former approach is 
indicated for patients who are diagnosed with a minimal 
extent of the disease. Open surgery should be reserved for 
patients who have disease extension involving the palate, 
orbit, or brain parenchyma.4,9,14 In addition, treating the 
comorbid disease and immunosuppression also helps in 
treating the infection. The prognosis is poor if the underlying 
disease and predisposing immunocompromised state are 
not corrected. The disease and associated complications can 
occur if infection recurs, so a long-term follow-up is needed 
until, the crusting phase is achieved, reepithelization occurs, 
and bony sequestration resolves.15 

Conclusion
We found that fungal ball patients have localized accumulation 
of hyphae within a single sinus but they are not eradicated 
without intervention. Hence, there must always be a high 
index of suspicion for fungi in healthy patients presenting 
with symptoms of sinusitis to avoid grave complications.
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