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CASE REPORT

INTRODUCTION

Mucormycosis is an invasive fungal infection. It is 
caused by fungi of the order Mucorales like Rhizopus, 
Mucor, Rhizomucor, Cunninghamella and Absidia.1 
As the world was struck by Covid 19 infection, there 
was an abrupt increase in the number of the rare fungal 
infection mucormycosis being reported. An entity 
termed Covid Associated Mucormycosis (CAM) came 
into existence.2 Most of the cases were reported from 
India.  In this case series we describe 7 cases of covid 
associated mucormycosis including presentation, 
investigation, management and follow up. This is 
the first case series on this topic from a government 
hospital in Kerala (Table 1).

Case 1

A middle-aged female, known diabetic and post 
COVID presented with nasal block. Nasal endoscopy 
showed cheesy fungal material in left middle meatus 
and polypoid nasal mucosa. Specimen from left 
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maxillary sinus showed entangled and broad aseptate 
fungal hyphae with acute angulation amidst dense 
inflammatory cells. Necrosis along with necrotic bone 
fragments were noted (Figure 1). Her MRI brain 
showed heterogeneously enhancing soft tissue mucosal 
thickening involving maxillary, frontal, ethmoidal and 
sphenoid sinuses on left side with intracranial extension 
of the lesion in basifrontal lobe through cribriform 
plate. There was small subacute haemorrhage in 
left frontal lobe (Figure 2). All these findings were 
suggestive of inflammatory fungal sinusitis consistent 
with mucormycosis. She underwent endoscopic nasal 
debridement and was given liposomal amphotericin 
B followed by oral posaconazole for 1 month. She 
improved symptomatically and is on follow up. Her 
nasal endoscopy on follow up was normal and staining 
from the nasal mucosa did not show any fungal 
elements. 

Case 2

A 56-year-old lady, known diabetic with history 
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of category B COVID infection presented with 
complaints of headache and pain around right eye 
after 20 days of COVID. Diagnostic nasal endoscopy 
showed purulent nasal discharge in right nasal cavity 
with oedematous nasal mucosa. Her computed 
tomography paranasal sinus (CT PNS) showed right 
maxillary, ethmoid, frontal and sphenoid sinusitis with 
obliteration of right osteomeatal complex. Magnetic 
resonance imaging (MRI) brain revealed enhancing 
irregular mucosal thickening, soft tissue and retained 
secretions in right maxillary sinus extending to right 
nasal cavity, ethmoids with subtle erosion of right 
maxillary sinus with extension to pterygopalatine fossa 
and orbital apex. She was managed with endoscopic 
medial maxillectomy and liposomal amphotericin B. 
Local application of amphotericin was also done. She 
improved significantly. Her repeat biopsy under nasal 
endoscopy was normal. She is asymptomatic now at 
her last follow up.

Case 3

An elderly male patient, known diabetic and 
hypertensive who had taken intensive care unit (ICU) 
care for COVID19 infection presented within 2 weeks 
with complaints of difficulty in opening both eyes, right 
sided facial pain and right sided loss of vision along 
with nasal obstruction, nasal discharge and epistaxis. 
His nasal endoscopy revealed blackish discolouration 
of both middle turbinates and crusts in bilateral 

middle meatus. MRI orbit with PNS showed mucosal 
thickening in bilateral paranasal sinuses, nonenhancing 
lesions in bilateral middle and left inferior turbinates. 
On ophthalmologic examination, he had lost perception 
of light in both eyes and ocular movements were 
restricted in all directions. Biopsy from the nasal tissue 
showed necrosis, exudate and abundant mucormycosis 
with tissue and bone invasion. He underwent complete 
endoscopic debridement including removal of medial 
wall of orbit. Patient completed a total dose of 5 g of 
amphotericin B and then changed to oral posaconazole. 
But his follow up after 1 month showed crusts in both 
nasal cavities suggestive of recurrence. Fungal stain 
from nasal mucosa showed aseptate hyphae which 
were typical of mucormycosis.

Case 4

A 56-year-old male patient, diabetic and hypertensive 
turned COVID positive and was under treatment. Two 
weeks after becoming COVID negative he presented 
with complaints of nasal congestion and headache. 
His diagnostic nasal endoscopy revealed black crusts 
in both nasal cavities (Figure 3). His CT PNS showed 
mucosal thickening in bilateral maxillary sinuses, 

Figure 1. CT scan of case 1. Soft tissue opacification with bony ero-
sion of left maxillary sinus. 

Figure 2. MRI of case 1. Heterogenously enhancing mucosal lesion 
in sinuses with intracranial extension. 
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bilateral anterior ethmoid air cells, frontal sinus and 
left sphenoid sinus. Fungal stain from the nasal mucosa 
showed both aseptate and septate fungal hyphae. 
Fungal culture and histopathologic examination were 
suggestive of mixed infection of aspergillus and mucor. 
Complete surgical debridement of the involved area 
was done. He was started on liposomal amphotericin 
B injection along with antibiotics. Frequent endoscopy 
and local application of antifungals were also done. He 
developed acute kidney injury after using amphotericin 
and hence withheld for few days and restarted when 
his renal parameters became normal. His nasal 
endoscopy showed complete clearance and he was 
symptomatically better (Figure 4). But he developed 
a sudden cardiac arrest and succumbed to death. The 
most probable cause was acute myocardial infection 
due to the hypercoagulable state associated with 
COVID infection.

Case 5 

An elderly post COVID lady, diabetic and hypertensive, 
presented with history of headache, multiple episodes 
of focal seizures and weakness. CT brain showed acute 
infarct in left corona radiata and temporal lobe. There 
was B/L maxillary, ethmoid and sphenoid inflammatory 
mucosal thickening (Figure 5). MRI brain showed 

multiple acute infarcts in left temporoparietal region. 
There was optic nerve hyperintensity on left side. 
Magnetic resonance angiography (MRA) showed 
left internal carotid artery (ICA) involvement. Her 
nasal endoscopy revealed crusts. Fungal staining 
showed aseptate hyphae. She underwent transnasal 
decompression and was started on liposomal 
amphotericin B. She developed a cerebrovascular 
accident resulting in hemiparesis and later succumbed 
to death.

Figure 3. Preoperative DNE of case 4. Black crust in nasal cavity. 

Figure 4. Postoperative DNE of case 4

Figure 5. MRI of case 5 showing infarct
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Case 6

A 57-year-old male patient, known diabetic and 
hypertensive presented with history of blurred vision 
and ptosis. At the time of admission to hospital, he was 
detected as COVID positive. Nasal endoscopy showed 
crusts in both nasal cavities. CT PNS showed mucosal 
thickening in right maxillary and ethmoid sinuses with 
hyperdensities. MRI brain with orbit was consistent 
with mucormycosis with infiltration of cavernous sinus 
and orbital apex. His fungal stain and histopathology 
were consistent with mucormycosis. He was started 
on liposomal amphotericin B. He underwent complete 
surgical debridement under nasal endoscopy. 
But his disease progressed rapidly. He developed 
cerebrovascular accident. He was in ventilatory support 
for many days and later succumbed to death.

Case 7

A middle-aged man, known diabetic who suffered 
COVID pneumonia presented 2 months later with 
complaints of bilateral eyelid swelling and pain on 
the right side of the face. His nasal endoscopy showed 
black crusts in both nasal cavities. He was diagnosed 
with sinonasal mucormycosis with optic neuritis and 
underwent endoscopic sinus surgery. Diagnosis was 
confirmed by calcofluor staining and histopathologic 
examination of the postoperative specimen from 
sinuses. He was given liposomal amphotericin B and he 
showed significant improvement. He is asymptomatic 
on follow up.

DISCUSSION

Among the 7 cases of CAM described here, the 
Male: Female ratio is 4:3. Mean age of presentation 
is 57.85. Six patients had previous history of covid 
and one patient was detected covid positive at the 
time of admission to hospital. The average time of 
presentation of symptoms of mucormycosis after covid 
was 2 weeks. All of them were diabetic. All of them 
were hospitalized for covid treatment. 3 of them had 
cerebral involvement.  All of them underwent surgical 
debridement followed by antifungal therapy. Mortality 
in our study is 3 out of 7, ie 42.86% (Table 2). One 
patient had loss of vision and showed recurrence on 
last follow up. Rest of the patients are asymptomatic 

and endoscopy normal.

COVID-19–associated mucormycosis (CAM) has 
been reported in many countries. CAM constitutes 
0.3% of COVID-19 coinfections.7 The case rate of 
mucormycosis in  India; before 2019 was almost 70 
times higher than in developed countries. The disease 
prevalence in India is predicted to be 140 cases per 
million population.8 Due to the rapid surge of cases 
during second wave of covid 19, on May 19, 2021, 
India announced mucormycosis as a notifiable disease 
under the Epidemic Diseases Act 1897.9 Possible 
factors contributing to pathogenesis of CAM include 
impaired phagocytosis, worsened glycemic profile, 
hyperferritinemic state in covid, rampant use of 
glucocorticoids and possible dissemination of fungal 
spores via water used in humidifiers.2

Rhinoorbitocerebral mucormycosis being the 
most common form of mucormycosis is also the 
most common reported form of covid associated 
mucormycosis followed by the pulmonary form.8 The 
most common CAROCM ( Covid Associated Rhino 
Orbito Cerebro Mucormycosis) symptoms observed 
in COSMIC study included orbital/facial pain (23%), 
oedema (21%), visionloss (19%), ptosis (11%), and 
nasal congestion (9%). The primary signs included  
periocular/ facial oedema (33%), vision loss (21%), 
proptosis (11%), and nasal discharge (10%).10  On 
histopathology the mucor shows broad (typically 6- to 
25- μm diameter), irregular, ribbonlike, non-septate 
(or sparsely septate) hyphae with irregular broad/right 
branching. The tissue reaction consist of neutrophil 
infiltration, vessel invasion and tissue infarction.11

The management of CAM is  surgical debridement as 
adjunct to antifungal therapy.2 The drug of choice to 
treat mucormycosis is amphotericin B. Posaconazole is 
the most preferred second line drug.8

Table 2. Mortality rate of our study compared with other studies

Our study 42.86%

Review of cases from 18 countries By Hoenigl et al3 49%

Tertiary care hospital in India By Yudhyavir Singh et al4 64.3%

Study by Rimesh et al2 34% 

In Assiut University Hospital By Yousef et al5 90%

In France By Danion et al6 88%
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