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Introduction
Mucormycosis is an exceptional but rising fungal infection 

correlated with the COVID-19 disease. Post COVID-19 
ailment, there is a surge in emergence of bacterial and fungal 
infections requiring a diligent awareness. Patients with 
COVID-19 severe illness treated in the intensive care unit 
(ICU) are ten times more prone to develop bacterial/fungal 
infections.¹

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV 2) is an illness caused by RNA virus Orthocoronavirinae, 
in the family  Coronaviridae, order  Nidovirales  and family. 
Infection caused by a new type of severe acute respiratory 
syndrome in 2019 Corona virus 2 has been linked to a variety 
of illnesses, ranging from mild to life-threatening pneumonia. 
There are a variety of bacterial and fungal infections that can 
be related with pre existing morbidity viz-diabetes and lungs 
illness. Type 2 diabetes mellitus is most commonly seen in 
the Indian sub continent affecting 77 million individuals.² We 
hereby report a case of oral mucormycosis that is seen in a 
patient in post COVID-19 infection.

Case Presentation
A 65-year-old woman presented to our college, Kalinga 

Institute of Dental Sciences with chief complain of ulceration 
in her right palate region past 7 days along with pyrexia and 
generalised malaise. The patient reported to have recovered 
from COVID-19 infection in the past two month. Patient 
was prescribed intravenous Meropenem (1 gm thrice daily), 

oral Oseltamivir (75 mg twice daily), with intravenous 
Methylprednisolone (40 mg twice daily) and Dexamethasone 
(4 mg twice daily), along with general supportive care. 
After admitted in hospital she was shifted to non invasive 
ventilation to maintain oxygen saturation. She presented 
with medical history of diabetes and hypertension and was 
on antihyperglycemic and antihypertensive medication 
respectively for past 8 years. Post COVID-19 infection the 
patient developed an ulcer in the hard palate measuring 3 
X 1 cm, which gradually increased to the present size since 
12 days and the colour of the surrounding area on the hard 
palate turned black with foul odour. On intraoral examination 
a whitish area was seen on the hard palate measuring 4 X 1 
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cm. extending from the incisive papillae anteriorly to two third 
of the hard palate posteriorly (Figure 1 and 2). On palpation the 
patient complain of severe sharp lancinating pain surrounding 
the whitish area that manifested as sequestrum. There was 
also a history of bleeding from the nose in the past one week. 
Cone beam computed tomography (CBCT) revealed complete 
opacification of right maxillary sinus with air entrapment with 
expansion of maxillary cortical plate with no involvement of 
periorbital region and zygoma (Figure 3). 

Prior to biopsy blood investigations were performed and 
value for fasting blood sugar (FBS)–128 mg/dl [Normal range 
of FBS-70-110 mg/dL], Post prandial blood sugar (PPBS)-
190 [Normal range of PPBS-<140mg/dL] mg/dl, Glycated 
hemoglobin (HbA1c)-7.0 [Normal range of HbA1c-5.6]. 
Histopathological examination revealed amorphous necrotic 
areas with admixture of mixed inflammatory cell infiltrate 
composed of neutrophils, lymphocytes and plasma cells (Figure 
4). Lamellar bone with empty osteolytic lacunae suggestive of 

dead bone was seen. In the Periodic acid-Schiff (PAS) staining 
numerous nonseptate branching fungal hyphae which branch 
at 90 degree angles were seen (Figure 5 and 6). The fungal 
elements are distributed near the blood vessels, these fungal 
branching, angioinvasion are suggestive of mucormycosis. 

Surgery was done under General anesthesia (GA) 
was administered. Extraction of 11-15, 21-28 was done. 
Mucoperiosteal flap was raised palatally with respect to 11-18, 
21-28. Maxillectomy was done with aggressive debridement 
of necrotic tissue. Betadine soaked gauze pack placed and 
bilaterally periosteal flap was approximated and suture was 
placed with 3-0 vicryl.

Discussion
Mucormycosis is a multifaceted interconnection of factors, 

that includes- i) pre-existing diseases like diabetes mellitus, 
previous respiratory pathology, immunosuppressive therapy, 
ii) the risk of hospital-acquired infections, iii) systemic immune 

Fig. 1: Unilateral diffuse extra 
oral swelling on right side

Fig. 2: Whitish area on the hard palate, extending 
from the incisive papillae anteriorly to two third 
of the hard palate posteriorly.

Fig. 3: Cone beam computed tomography 
(CBCT) revealed complete opacification of 
right maxillary sinus with air entrapment 

Fig. 6: Numerous spores of mucorales 
(PAS stain, x10)

Fig. 5: Histopathological image shows 
numerous non septate branching hyphae 
of mucormycosis organism/mucorales 
(PAS stain, x10)

Fig. 4: Encircled area in histopathological 
image shows an amorphous necrotic area 
with admixture of mixed inflammatory 
cell infiltrate (H&E stain, x10) 
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alterations caused by COVID-19 infection itself.¹ 
Authors like W Jeong et al³, De Pauw et al⁴ have proposed 

that this can be fatal once the fungal components infiltrate 
blood arteries, causing mycotic thrombosis, ischemic 
infarction, and eventually necrosis of affected host tissues. 
Mucormycosis incidence has been estimated to range from 
0.005 to 1.7 per million populations worldwide,³ but the 
reported prevalence in India is 0.14 per 1000 person, the 
incidence of Mucormycosis is more prevalent in India than 
other industrialized countries.⁵ The disease is expected to have 
a rapid clinical course, with a global mortality rate of 46%.⁶  
Mucor, Rhizopus, Rhizomucor, Abdidia, Apophysomyces, 
Saksenaea, and Cunninghumella are some of the Mucorales 
organisms that have been linked to the illness.⁷ The fungus is 
frequently found in the nasal mucosa as commensal organisms. 
This fungus is noted specially in insulin dependent diabetics 
who have uncontrolled diabetes and ketoacidotic. Diabetes 
mellitus alters the body’s normal immune response to infection 
in a variety of ways. Hyperglycemia promotes fungal growth 
by reducing chemotaxis and phagocytic effectiveness which 
allows otherwise harmless microbes to thrive in a highly acidic 
environment. Mucormycosis caused by Rhizopus oryzae is 
more common in diabetic ketoacidosis patients because these 
organisms produce the enzyme ketoreductase, which allows 
them to exploit the patient’s ketone bodies. It has been proven 
that diabetic ketoacidosis causes a temporary disruption in 
transferrin’s ability to bind iron, which disables a key host 
defensive mechanism and allows Rhizopus oryzae to thrive.⁸ 
Fungal spores enter the body through inhalation and thrive 
in the paranasal sinuses. If not treated promptly, the disease 
may spread to nearby structures like orbit, cavernous sinus 
and cranium causing a variety of clinical symptoms.⁹ Clinical 
symptoms of rhinocerebral mucormycosis is nasal obstruction, 
bloody nasal discharge, facial pain or headache, facial 
swelling or cellulites and visual disturbance with proptosis. If 
cranial nerve involvement occurs, then facial paralysis often 
presents.¹⁰ Potential complications include cavernous sinus or 
sagittal sinus thrombosis, carotid occlusion, cerebral infarction, 
intracranial aneurysm, intracranial hemorrhage, and cerebral 
abscesses that can prove to be fatal to the affected patient. 
The infection can be characterized as i) sino-orbital¹¹ or rhino-
cerebral¹², ii) pulmonary¹³, iii) cutaneous, iv) gastrointestinal¹⁴, 
or v) disseminated¹⁵. Rhinocerebro-orbital mucormycosis 
is the most prevalent kind (44-49%), followed by cutaneous 
(10-19%), pulmonary (10-11%), disseminated (6-11%), and 
gastrointestinal (2-11%) mucormycosis.¹⁶ The mortality rate 
increases (53%) in patient with COVID 19 along subsequent 
fungal infection like mucormycosis.¹⁷

Diagnosis can be confirmed by biopsy and fungal culture. 
The appearances in microscope can vary but generally show 
wide, ribbon like filaments that generally do not have septa 
and branch at right angles, which may be seen to be invading 
blood vessels.¹⁸ Once mucormycosis is detected, Amphotericin 
B at an initial dose of 1 mg is initially given by IV route slowly 
over 10-15 minutes, then given as a once daily dose according 
to body weight for next 14 days.¹⁹

Surgery can be very drastic and in some cases of disease 
involving the nasal and the brain, removal of infected brain 
tissue may be required. Removal of the palate, nasal cavity or 

eye structures can be very disfiguring.²⁰
In our case patient developed COVID-19 pneumonia 

was severe enough to necessitate invasive mechanical 
ventilation and after recovered from COVID-19 she developed 
mucormycosis and it is spread entirely in her right naso-orbital 
region despite of aggressive surgical removal of entire maxilla 
and surrounding structure patient was not survived. 

Conclusion
COVID-19 is linked to a high rate of bacterial and fungal 

secondary infections, most likely as a result of immune system 
instability. Furthermore, the extensive use of steroids and 
broad-spectrum antibiotics in COVID-19 treatment may raise 
the risk of fungal infections. Medical practitioners should be 
aware of the possibility of invasive secondary fungal infections 
in patients with COVID-19 infection, particularly in those with 
previous risk factors, and should be able to detect and treat 
these infections early, lowering mortality and morbidity.
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