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ABSTRACT
COVID-19 patients who have comorbidities or those who are immunocompromised are more
prone to develop severe bacterial and fungal superinfections and co-infections. There are also few
cases reported of rhino-orbital mucormycosis in COVID-19 disease. We report 2 cases of COVID-19
Mucormycosis infection, clinical presentation and histopathological findings. We report 2 cases of
mucormycosis. A 47-year-old COVID-19 positive female reported with dental pain in relation to left
side for a history of roughly 7 days with infraorbital buckle swelling and submandibular space
swelling, As CT and MRI established diagnosis of Rhino-orbito-maxillary mucormycosis,
maxillectomy specimen was received for HPE examination. The second patient, a 67-year-old male
was having ongoing COVID-19 pneumonitis presented with right sided ptosis, swelling of the face,
jaw and retro-orbital pain with mild blood discharge in relation to right nostril. CT and MRI
established diagnosis of Rhino-orbito-maxillary mucormycosis. Right sided eyeball with attached
retro-orbital muscles attached along with optic nerve, mucosal tissue and right maxillary bone was
sent for HPE examination. A diagnosis of mucormycosis was given on HPE examination of the
specimen and were confirmed with special stains like PAS and GMS. Since the incidence of rhino
orbital-cerebral mucormycosis is on a rising trend in patients recovered/treated for COVID-19 thus
proving nightmare amongst this pandemic pertaining possibility of widespread use of steroids,
monoclonal antibiotics, broad-spectrum antibiotics to combat high mortality and morbidity needs
rapid and conclusive diagnosis so as to aid in treatment as early treatment can improve the prognosis
of this dreadful fungal infection.
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INTRODUCTION
The Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) is a new type of
coronavirus was first reported in Wuhan, China and later quickly spread to other parts of the world
thus creating a pandemic situation.1The pandemic has caused more than 110 million cases and more
than 2.4 million deaths globally.2 COVID-19 patients who hospitalized in intensive care units (ICU)
and have comorbidities or immunocompromisedor have chronic respiratory diseases, corticosteroid
therapy, intubation/mechanical ventilationare more prone to develop severe bacterial and fungal
superinfections and co-infections.3
Corticosteroids like Methylprednisolone and Dexamethasone are thought to modulate
inflammation mediated lung injury and thereby reduce progression of respiratory failure in Covid-19.
Their side effects include increased secondary infections, manifestation of latent diabetes mellitus,
dizziness, weight gain, insomnia and muscle weakness.
There are also few cases reported of rhino-orbital mucormycosis in COVID-19 disease
.Mucormycosis is an uncommon, life-threatening fastest growing thermotolerant infection caused by
fungi belonging to the subphylum Mucormycotina of the phylum Zygomycota. Among organisms
responsible for causing mucormycosis, Rhizopus species are the most common cause of infection,
followed by Mucor.5,6 Mucormycosis is difficult to diagnosis which affects outcome and results in
poor prognosis therefore early diagnosis and treatment is essential.
We report 2 cases of COVID-19 Mucormycosis infection with clinical presentation and
histopathological findings.

CASE PRESENTATION
Case Report 1
A 47-year-old COVID-19 positive female reported with dental pain on the left side since 7
days with infraorbital buckle swelling and submandibular space swelling. Patient was diagnosed with
diabetes during the treatment of COVID-19. Ptosis was evident, however pupil was reacting to light
and visual acuity was 6/6. The right eye movements and vision were normal. The rest of the
neurological examination was within normal limits. Rhinoscopy revealed evidence of necrotic tissue
along the nasal septum. Samples for histopathology examination were taken. The oral examination
revealed palatal necrosis. CT and MRI established diagnosis of Rhino-orbito-maxillary
Mucormycosis, maxillectomy specimen was received for HPE examination.
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Figure1: Gross specimen showing nasal necrotic tissue and left maxilla with teeth and necrotic tissue

Microscopic examination revealed abundant necrosis along with chronic inflammatory cells
consisting of lymphocytes and plasma cells. Plenty of right angle branching broad hyphae of
mucormycosis along with spores were noted in nasal tissue and noted invading the marrow of the
maxilla.

Figure2: Microphotograph showing Broad Fungal Hyphae (40x, H&E)
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Periodic Acid Schiff (PAS) and Grocott-Gomori's methenamine silver stain (GMS), special
stain for fungus, was done subsequently confirming the diagnosis.

Figure3: Microphotograph showing PAS and GMS staining Fungal Hyphae (40x)

Case Report 2
A 67-year-old male was having ongoing COVID-19 pneumonitis presented with right sided
ptosis, swelling of the face, jaw and retro-orbital pain with mild blood discharge in relation to right
nostril.He also reported mild weakness of left side of his body.The right eye movements and vision
were normal. The rest of the neurological examination was within normal limits. On oral
examination necrotic patches in relation to the palate and buccal dehiscence of bone in relation to
right molars. Rhinoscopy shows necrotic patches and mild blood discharge in relation to right nostril.
So based on these clinical findings, CT and MRI scans were advised scans.
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Figure 4: Preoperative Photograph showing ptosis and buccal dehiscence and palatal necrosis

Figure 5: MRI reveals bone erosion of the posterior wall of the Right Orbit
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Figure 6: Gross specimen received as eye contents, maxilla and necrotic tissue

Histopathological analysis of the biopsy sample reveal fungal colonies of broad aseptate
hyphae at an obtuse angle involving the eye, however optic nerve was uninvolved and invading the
marrow of maxilla.

Figure 7: Microphotograph showing Broad Fungal Hyphae invading orbital muscle (40x, H&E)

Periodic Acid Schiff (PAS) and Grocott-Gomori's methenamine silver stain (GMS), special
stain for fungus, was done subsequently confirming the diagnosis.
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Figure 8: Microphotograph showing PAS and GMS staining Fungal Hyphae (40x)

DISCUSSION
COVID-19 as a new disease entity with a high infectivity rate and associated fatality, it is
also associated with certain morbidities induced by novel therapeutic protocols resulting in additional
challenges. Bacterial co-infection in patients with COVID-19 has been reported in many cases; but
fungal infection is also reported although only in severe cases.Song et al., in his study, noted that the
fungal infections are more likely to develop during the middle and late phase of COVID-19
infection.7 Mucormycosis is a rapidly aggressive and angio-invasive infection. It is categorized on
the basis of clinical presentation and affected organs as rhino-cerebral, cutaneous, disseminated,
gastrointestinal, or pulmonary.8 The factors contributing to the development of the infection are
uncontrolled diabetes mellitus, use of the immunosuppressive therapy, hospital-acquired infections,
previous lung pathologies, stem cell transplants, and organ transplant patients on immunesuppressants, leading to secondary infections.8 Mortality is high, ranging between 50% and 80%,
with factors including intracranial or orbital involvement, irreversible immune suppression, and
mucormycosis leading to poorer outcomes.9,10
On inhalation of the spores into the oral and nasal cavity, individuals with an intact immune
system infection rarely develops because the fungal spores are phagocytosed by macrophages. But in
individuals with uncontrolled diabetes mellitus and immunocompromised patients with their weak
immune system infection spreads to the paranasal sinuses and to orbit via ethmoid and maxillary
sinuses or through nasolacrimal duct resulting in orbital cellulitis.11
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Patients with mucormycosis usually present as per the site of infection like headache, fever, lethargy,
painful eyes, nasal or sinus congestion, facial swelling, partial loss of vision, coughing, shortness of
breath, bloody vomits, facial cellulites, anesthesia, nasal discharge, necrotic turbinates.12 Mehta S et
al reported two cases having clinical features which pointed towards fungal maxillary
osteomyelitis.13
Diagnosis of invasive rhino orbito-maxillary mucormycosis is dependent on clinical
presentation and by detection of broad aseptate hyphae with right-angled branching which is
pathognomonic of mucormycosis on histopathological examination of the biopsy. Imaging like CT
scan and MRI plays an important role in defining the extent of involvement. 14 Alternate techniques
for tissue diagnosis include immunohistochemistry, polymerase chain reaction (PCR) for fungal
DNA and in situ hybridization.15
Since the fatality of mucormycosis is very high which may be triggered by the use of
steroids,a life-saving treatment for severe and critically ill Covid-19 patients. The Steroids minimizes
the end organ damage but they also reduce immunity and increase blood sugar levels in both
diabetics and non-diabetic Covid-19 patients. This reduction in immunity can cause mucormycosis.
Similar observations have been reported by Amanda et al from America and by Chaudhary et al from
Delhi.16,17 Exenteration is however, not required in all cases of orbital mucormycosis.18 Eight cases
of sino-orbital mucormycosis were managed successfully without exenteration as reported by Kohn
et al.
To handle this severe fungal infection combined surgical and antifungal therapy is being tried
which significantly lowered 90-day mortality compared with treatment with antifungals alone.

19,20

The main focus should be on the evaluation of the the incidence and the prevention of fungal
infection in the course of COVID-19 and immediate patient management should be started.21,22

CONCLUSION
Invasive rhino-orbital-cerebral mucormycosis is a severe, fatal infection requiring
multidisciplinary approach. Clinicians should be vigilant to evaluate for mucormycosis in patients
with COVID-19 infection. Mucormycosis should be kept in mind when dealing with a case of orbital
cellulitis or orbital apex syndrome with uncontrolled diabetes and immunodeﬁciency disorders. Early
diagnosis, urgent systemic antifungal therapy and sinus debridement surgery are of extreme
importance for successful eradication of infection and patient survival. Further research is needed to
evaluate the potential link between these two infections.
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