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A B S T R AC T
Coronavirus infectious disease-19 caused by Severe acute respiratory distress syndrome-coronavirus-2 has emerged to be an emergency 
global health crisis for more than a year. And, as the disease has spread, a number of new clinical features have been observed in these 
patients. Immunosuppression caused by this disease results in an exacerbation of pre-existing infections. While corticosteroids are 
considered a life-saving therapeutic intervention for this pandemic, they have proved to be a double-edged sword and their indiscriminate 
use has produced some deleterious results. Recently, in the backdrop of this expression, a notable rise in invasive fungal infections has 
been identified even in the post-remission phase. Mucormycosis, Aspergillosis, and Candidiasis are the three most common opportunistic 
fungal infections among those observed. COVID-19 patients with diabetes mellitus are already at a higher risk of developing such secondary 
infections due to impaired immunity. Here we present a rare case report of a 50-year old male diabetic mellitus patient diagnosed with dual 
fungal infections (Aspergillosis along with Mucormycosis) leading to maxillary sinusitis as a post-COVID manifestation. To our knowledge, 
this is the first such case reported till date.
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INTRODUCTION

For more than a year, Coronavirus infectious disease-19 
(COVID-19) caused by Severe Acute Respiratory Distress 
Syndrome (SARS-CoV2) has emerged as an emergency 
global health crisis. And, as the disease has spread, a num-
ber of new clinical features have been observed in these 
patients (1). Recently, in the backdrop of this expression, 
a notable rise in invasive fungal infections has been iden-
tified either during the disease or in the post-remission 
phase (2–4). Mucormycosis, Aspergillosis and Candidiasis 
are the three topmost opportunistic fungal infections no-
ticed among those. COVID-19 patients with diabetes mel-
litus (DM) are already at a higher risk of developing such 
secondary infections due to impaired immunity (5). Here 
we present a rare case report of 50-year old male DM pa-
tient with dual fungal infections (Aspergillosis with Mu-
cormycosis) leading to maxillary sinusitis as post-COVID 
manifestation. To our knowledge, this is the first such case 
reported til date.

CASE REPORT

A 50-year-old male patient presented with a chief com-
plaint of slow-growing swelling and continuous pain on 
the left side of his face since 1 month ago. He was a known 
case of long-standing DM (more than 10 years) and was 
on oral anti-hyperglycaemic drugs. He gave a history of 
fever and COVID-19 infection one and a half months back. 
He mentioned a drug history of Prednisolone, Remdesivir, 

and Tocilizumab administration during his treatment for 
COVID infection in the hospital. He reported a complaint 
of continuous pain and gradually increasing swelling on 
the left side of his face. On inspection, extra oral exam-
ination revealed a gross facial asymmetry due to swell-
ing on the left side of the mid-face region; it was about 
3.0 cm × 2.0 cm in size. On palpation, the swelling was firm 
and non-tender.

The computerised tomography (CT) scan of parana-
sal sinus (PNS) revealed a soft tissue density mass in the 
left maxillary sinus extending into osteomeatal complex 
resulting in complete blockage with bone erosion of the 
anterolateral wall, suggestive of fungal infection or ma-
lignancy (Figure 1A). A soft tissue density thickening 
was also noted along the walls of right maxillary sinus. 
X-ray chest revealed left sided perihilar opacity along 
with non-homogenous infiltrates in all zones of both 
lung fields, suggestive of transient pulmonary infiltrates 
(Figure 1B). With this suspicion, a cadwell-luc procedure 
was performed under local anaesthesia to incise the mass 
(Figure 1C) in the left maxillary sinus and sent for histo-
pathological examination. The microscopic examination 
revealed a pseudostratified ciliated columnar epithelium 
with intact basement membrane all over and underlying 
connective tissue was fibro cellular with chronic inflam-
matory cell infiltrate. Special staining with periodic acid 
Schiff (PAS) stain showed acute and chronic inflammato-
ry infiltrate along with branched septate hyphae at acute 
angles (Figure 2A, 2B) which are characteristics of as-
pergillosis. Apart from hyphal forms, many fruiting bod-
ies and spores of fungus were also seen (Figure 3A). The 

Fig. 1 A) CT scan of paranasal sinus showing soft tissue density mass in maxillary sinus; B) Chest radiograph showing perihilar  
opacity along with non-homogenous infiltrates in all zones of both lung fields; C) Photograph of gross incisional biopsy mass.
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Fig. 2 A) Photomicrograph showing magenta pink coloured septate 
broad fungal hyphae of an Aspergillus species (PAS stain, 100×); B) 
(PAS, 400×).

Fig. 3 A) Photomicrograph showing septate branching fungal 
hyphae along with numerous conidiophores and conidia (PAS 
stain, 100×); B) The conidial head is composed of a vesicle, which is 
crowned by one layer of phialides (PAS stain, 400×).

conidial head (fruiting bodies) was composed of a vesicle, 
which was crowned by one layer of phialides (sterigmata) 
(Figure 3B), ending in chains of conidias at the extremi-
ty. PAS staining also showed few broad aseptate hyphae 
with branching at 90° resembling mucor (Figure 4), in-
termingling with numerous narrow septate hyphae. After 
reviewing clinical, radiographic, and histopathological 
findings, diagnosis of Maxillary sinusitis secondary to 
dual fungal infection (predominantly Aspergillus along 
with Mucormycosis) was made. Sequestrectomy was done 
for the dead left maxillary dentoalveolar region along with 
curettage for left maxillary antrum and the tissue was sent 
for histopathological examination that further confirmed 
the histopathological diagnosis previously made on inci-
sional biopsy tissue.

Postoperatively, the patient was asked to keep his 
sugar under control, and intravenous voriconazole was 
started the day before surgery and continued for 10 days 
(two doses of 6 mg/kg on day 1, followed by 4 mg/kg twice 
daily, followed by 200 mg orally twice daily). He was also 
prescribed Posaconazole (400mg BD × 4 months). After 
4 months of follow-up, the patient appeared to be in re-
mission and a CT scan showed no radiological evidence of 
disease, so any further treatment was interrupted. To this 
date, the patient is asymptomatic and shows no clinical or 
radiographic evidence of recurrent disease.

Fig. 4 Photomicrograph showing numerous broad aseptate (Red 
arrow) Mucor-like hyphae intertwined with narrow septate 
Aspergillus hyphae (black arrow) (PAS stain, 400×).

DISCUSSION

Researchers have reported marked immunosuppression 
resulting from COVID-19 that may give origin to vivid sec-
ondary infections either during the disease or even after 
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deep invasion. The destruction caused is due to the toxic 
and lytic products released by the fungal pathogen, such 
as phospholipases, proteases, aflatoxin, gliotoxin, and 
haemolysin and phthioic acid (14). The infection is more 
common in immunocompromised individuals, such as 
those with DM, haematological malignancies, bone mar-
row transplantation, etc. (15). The fungus is mainly an air-
borne pathogen, invading lungs and bronchopulmonary 
tissues. It also affects the PNS, larynx, eyes, ears, or oral 
cavity. Oral aspergillosis is caused by an invasion of the 
soft tissue lining of the maxillary sinus, which spreads to 
the oral mucosa and progresses to the underlying bone 
and palate, resulting in black or yellow necrotic tissue 
discoloration. Diagnosis of the fungus is made by micro-
biological culture and histopathological examination. His-
tologically, the fungus shows septate hyphae branched at 
an acute angle, 3 to 4 microns in size, invading adjacent 
small blood vessels. Occlusion of the vessels often results 
in necrosis (16). On Sabouraud’s dextrose agar culture 
medium, the fungus shows fluffy granular blue-green 
colonies. The fungal organism exhibits centrifugal linear 
growth, developing into ball-shaped masses. The centre of 
the mass contains calcium phosphate, which appears as a 
foreign body on radiographic examination. Management 
of invasive aspergillosis of the sinus includes both surgi-
cal and medicinal therapy. Systemic administration of am-
photericin B, voriconazole, itraconazole, and caspofungin 
is recommended. Local debridement with amphotericin B 
is employed as an adjunct treatment modality following 
surgical treatment (17).

In the present case, clinical and radiological features 
led to a provisional diagnosis of some fungal infection 
or any malignancy. To confirm the diagnosis, a histolog-
ical examination was performed that showed features of 
fungal infection, predominantly aspergillosis, along with 
a few hyphae of mucor. A final diagnosis of maxillary si-
nusitis secondary to dual fungal infection (predominantly 
Aspergillus along with Mucormycosis) was made. Several 
cases of pulmonary and rhino-orbital aspergillosis have 
been reported in COVID-19 patients with DM. But maxil-
lary sinus aspergillosis has been very rarely noticed. The 
presence of dual infection in a single DM patient as a post-
COVID manifestation makes this case unique and intrigu-
ing. To our knowledge, this is the first such case reported 
till date. In 2021, Moorthy et al. in a retrospective study 
observed that out of 18 COVID-19 patients, only one case 
showed evidence of mixed fungal infections, i.e., aspergil-
losis and mucormycosis, but the patient was non-diabetic 
(4). In 2021, EI-Kohley et al. in a longitudinal prospective 
study, depicted the presence of such dual infection in 3 out 
of 36 COVID-19 patients, but all were non-DM (18). 

Several factors have been contemplated for the increas-
ing surge of COVID-linked fungal infections in India as 
compared to other regions of the world. And the same can 
be hypothesised for the present case also (19).
1. Prolonged use of steroids: Steroids are being imple-

mented as the main line of drug therapy during this 
pandemic, and it is suggested that they tend to pre-
vent end organ damage by reducing the inflammatory 
cytokine storm. But, the indiscriminate use of these 

the recovery phase (6). Studies on SARS-CoV and SARS-
CoV-2 have shown that both viruses belong to the same 
species and have similar biological and clinical charac-
teristics (7). It has been observed in previous studies that 
fungal infections were very frequent in SARS patients as 
a leading cause of death in 25–73.7% of cases (8). These re-
sults indicate an alarming sign for clinicians to pay atten-
tion to the probability of fungal infections accompanying 
COVID-19 disease. Recently, a rapid rise in the number of 
fungal infections has been documented in COVID-19 pa-
tients. Mucormycosis, Aspergillosis, and Candidiasis are 
the most commonly encountered fungal infections in pa-
tients admitted to hospitals, in the intensive care units 
(ICU), and as post-COVID sequelae (2–4).

Mucormycosis is a rare but lethal fungal infection 
caused by fungi (Mucor, Rhizopus, Lichtheimia, Cun-
ninghamella) belonging to the mucoromycetes family. The 
fungus is non-pathogenic to immunocompetent individu-
als. However, in immunocompromised patients, it results 
in invasive infection (9). The main route of infection is 
through spore inhalation that results in germination of 
spores in the nasal cavity and spreads to the PNS, further 
invading the palate, orbits, and brain, often leading to 
death. The fungus exhibits a remarkable affinity for arter-
ies, forming thrombi within the blood vessels, resulting in 
a reduction of blood supply and leading to tissue necrosis 
(10). In DM patients, the inhibition of binding of iron to 
transferrin results in elevated iron levels, promoting the 
growth of mucor hyphae (11). Mucormycosis is classi-
fied into six subtypes: rhinocerebrovascular, pulmonary, 
gastrointestinal, central nervous system (CNS), and dis-
seminated. Symptoms include headache, fever, lethargy, 
painful eyes, nasal or sinus congestion, ophthalmoplegia, 
meningoencephalitis, proptosis, facial swelling, partial 
loss of vision, coughing, shortening of breath, and altered 
mental status. In the oral cavity, the infection is manifest-
ed as necrotizing ulceration of the palate, blackish slough 
formation and exposure of bone, tenderness over the max-
illary sinus area, tooth loss, etc. (12). Imaging aids and his-
topathology are used to diagnose mucormycosis. Histolog-
ically, mucormycosis is characterised by pathognomonic 
broad, non-septate hyphae with the branching at right an-
gles. Both medication and surgical management strategies 
are employed in mucormycosis. Amphotericin B (liposo-
mal) is the most commonly used drug. Combined therapy 
of amphotericin B and Posaconazole has shown synergis-
tic effects against fungal hyphae formation (13).

Aspergillosis is the second most common oral oppor-
tunistic fungal infection caused by Aspergillus fumigatus, 
followed by Aspergillus flavus, Aspergillus niger, and Asper-
gillus terreus (14). The main routes of infection are through 
invasion of vascular tissues, leading to thrombosis and 
infarction. Clinically, this infection represents three sub-
types: non-invasive, invasive, and destructive non-inva-
sive. The invasive type is characterised by the invasion 
of the fungus into tissues, causing slow-progressing and 
destructive lesions or highly aggressive and lethal lesions. 
Non-invasive forms evolve as aspergilloma, fungal balls, 
mycetoma, and allergic sinusitis. Destructive non-invasive 
types are characterised by local tissue destruction without 
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anabolic steroids has been shown to cause immuno-
suppression and a rise in blood sugar levels, providing 
a medium for the growth of more microbes causing 
infections.

2. SARS-CoV2 has the potential to damage blood vessels 
and airway tissues, leading to more infections.

3. It has been observed that during the peak of the second 
wave, there was an acute shortage of medical grade ox-
ygen. Hence, most hospitals had to shift to industrial 
oxygen. There is a strong possibility of the use of a con-
taminated accessory during the inhalation of oxygen 
by patients.

4. The humidifiers used, i.e., distilled water versus ster-
ile water or even tap water, were also alleged to be a 
source.

5. There is a high level of iron, in the form of ferritin, 
among COVID-19 patients, which is favourable for the 
growth of fungal pathogens.

6. In India, zinc was prescribed as a preventive or thera-
peutic agent, which is also conducive to fungal growth.

7. Prolonged use of contaminated masks and gloves with-
out changing them leads to infections.
It is well understood that DM patients are more prone 

to infections. High blood sugar levels act as milieus for 
microbial growth, dysregulating the glycaemic homeo-
stasis (20). According to recent data, India stands second 
amongst the top 10 countries in the world, with 77 mil-
lion people with diabetes and another 36.5 million with 
prediabetes, which is a high-risk condition for diabetes 
and cardiovascular disease (4). Diabetic patients are at 
higher risk of developing COVID-19 disease. Conversely, 
COVID-19 infection can worsen diabetes control and some 
treatments used for COVID (e.g., steroids) can exacerbate 
hyperglycaemia.

In the present case, the patient had a history of DM, 
COVID-19 infection, and hospitalisation along with wide-
spread use of steroids, monoclonal antibodies, and broad 
spectrum antibiotics as a part of the armamentarium 
against COVID-19. All of these factors might have created 
the perfect storm in which secondary infections took roots 
and thrived.

CONCLUSION

The rapid rise of fungal infections in the maxillofacial re-
gion reported in COVID-19 patients even after recovery 
signifies an important clinical finding. Multiple factors 
have been suggested for the co-existence of fungal infec-
tions in COVID-19 patients. The present case report of a DM 
patient with dual infections (Aspergillosis along with mu-
cormycosis) as a post-COVID manifestation adds another 
important evidence of the increasing number of such cas-
es during this lethal pandemic. Early diagnosis and treat-
ment planning of such lesions are necessary to prevent 
further complications in both DM and COVID patients.

ABBREVIATIONS

CNS: Central nervous system; COV: Coronavirus; COVID: 
Coronavirus infectious disease; CT: Computerized tomog-
raphy; DM: Diabetic mellitus; PAS: Periodic acid shiff; 
PNS: Paranasal sinus; SARS: Severe acute respiratory 
syndrome.
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