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  ABSTRACT  
Mucormycosis, Covid-19, 

immunosuppressed 

 Rhino-orbital Mucormycosis is an opportunistic fungal infection 

affecting mainly diabetic and other immunocompromised patients. 

Covid-19 infection has augmented the risk of mucormycosis cases due to 

use of steroids or due to immunosuppressed condition because of 

infection itself. In the present study four cases with rhino-orbital 

mucormycosis have been presented. They were etiologically diagnosed 

as Mucorales by KOH mount and fungal culture. Though diabetes and 

other immunosuppressed condition are at risk of acquiring 

Mucormycosis, In the present study 2 cases were not diabetic and didn’t 

had any immunosuppressive condition nor they were treated with 

steroids for covid-19 treatment. Hence we suggest that mucormycosis 

could be suspected in immunocompetent individuals also. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Covid-19 disease spreads by inhalation of Severe acute respiratory syndrome coronavirus -2 and is a highly 

contagious infection. Secondary infections has been known in severe acute respiratory syndrome, Middle 

East Respiratory Syndrome, Influenza and other respiratory viral infections [1]. 

 

Among the Zygomycosis, Mucormycosis is the most grevious form caused by mucorales species of the 

phylum zygomcota which is most commonly seen in immunocompromised individuals with predisposing 

factors like diabetes mellitus, leukemia, lymphoma and long corticosteroid therapy, malignancy, renal 

failure etc [2], [3]. 
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A clinician need to have a high suspicion with prerequisite to send an appropriate sample to the laboratory. 

It is difficult to get the growth and maintain mucorales species because of their poor septate hyphae which 

can loose the cytoplasm with minor manipulation of the sample. Hence the doctors need to have efficient 

training to diagnose and treat efficiently [4]. 

 

Early diagnosis and treatment is crucial. Delay for 7 days often doubles the 30-day mortality from 35% to 

66%. Inspite of early aggressive surgical and medical therapy, the prognosis of mucormycosis is not good 

[2]. 

 

We hereby present 4 cases of Mucormycosis among which 2 didn’t had any identifiable risk factor 

 

2. Case Presentation 1 

A 40 yr old male comes to hospital with history of pain and swelling over the right side of face. Also 

complains of headache which was unilateral, frontal region throbbing type, photophobia and difficult to 

open his mouth since 5 days. On examination there was swelling over the right maxillary region, tender, 

darkened skin colour, swelling, restricted mouth movement, proptosis of eyes were noted. Cranial nerve vii 

–slight deviation of face on right side, all other cranial nerves were normal. Nasal cavity showed Right 

sided serosanguinous discharge, hard palate discolouration, right sided periorbital swelling. (Figure 1)20 

days back he had suffered Covid-19 disease and was positive for RTPCR test. Known case of Diabetes 

mellitus and hypertension. On admission his blood sugar was 506 mg/dl because of which he was started on 

Injection Insulin. His serum creatinine was 0.9 mg/dl, C Reactive Protein 210mg/dl. MRI Scan showed 

bilateral Maxillary ethmoid sinusitis and intermittent non enhancing necrotic mucosa of fungal etiology, 

Brain parenchyma was normal. He had moderate disease for which he was managed by administering 

antibiotic, antiviral tablet, Vitamin C and Zinc. Corticosteroid was not administered. 

 

Nasal crust sample was sent to Microbiology laboratory. KOH mount showed broad aseptate hyphae and 

Sabaraud dextrose agar showed growth of aerial mycelia with white cotton wooly type. LPCB mount 

confirmed it as Mucor species. (Figure 1) 

 

He was started with Injection Amphetericin B 400 mg Intravenous and Tab Posoconazole 300 mg OD daily 

for 14 days was given. The patient recovered after 3 weeks. 

 

3. Case Presentation 2 

A 43 yr old female known Covid19 positive case one month back,non diabetic, not on steroids developed 

toothache for 4 days. Pus aspirate was done sent for KOH mount, Fungal culture and Histopathological 

examination. KOH mount was negative, Histopathological examination had no significant finding but 

 

Fungal culture on SDA showed growth of white cotton wooly aerial hyphae with in 3 to 4 days but 

Microbiologist gave it as contaminant as there was no correlation with KOH mount and Histopathology. 

Within one week her symptoms worsened with swelling on maxillary region, unable to open her mouth. Pus 

Sample was sent which showed numerous aseptate hyphae and fungal culture showed white cotton wooly 

aerial hyphae growth. LPCB mount showed broad aseptate hyphae with sporangiophore, sporangiospores 

and rhizoides. It was identified as Rhizopus species. (Figure 2) 

 

Injection Amphetercin B 400 intravenous was started with nasal debridement and she recovered 

 

4. Case Presentation 3 
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A 42 yrs old male patient comes to Oromaxillofacial surgery (OMFS) department with history of bilateral 

maxillary toothache since one month. He is Hypertensive since 5 yrs on medication not diabetic. Known 

covid-19 positive one month back, on 13/05/21 he was was on home isolation, RTPCR negative on 

25/05/21. On examination sinus with pus discharge, tenderness, mobility was noted on left upper teeth. CT 

scan showed mucosal thickening of maxillary sinus lining(Left maxillary chronic sinusitis). MRI showed 

erosion of maxillary bone involving hard palate on either side and also involvement of ethmoid air sinus. 

 

General physical examination was found to be normal. HB 11.2 gm/dl, RBS -122 mg/dl, HIV- Nonreactive, 

Hbsag- Negative, D-dimer – 0.3, CRP- 13.8 mg/dl, Serum ferritin- 1.3 mg/dl. 

 

Pus discharge was sent to Microbiology laboratory. KOH mount showed broad aseptate fungal hyphae with 

wide angle branching. Sabaraud dextrose agar showed growth of aspergillus species.(Figure 3) Mucorales 

didn’t grow on SDA. Amphetericin B 100 mg BD was administered for 14 days, with nasal debridement, 

Maxillectomy and FESS was done and he recovered. 

 

5. Case Presentation 4 

55 yrs old female had swelling and pain over the right eye region since 15 days which was gradual in onset 

and progressive in nature. She was tested positive for covid19 on 16th march 2021 and tested negative on 

10th april 2021. Patient is a known case of diabetic and on Tablet Metformin 500mg+ Glimiperide. On 

examination Right nasal cavity had black crusting with nasal discharge, Left nasal cavity clear, Right eye 

showed diminished vision. Probable diagnosis was Right orbital swelling with chronic Rhinosinusitis. CT 

scan showed Right Maxillary and frontal sinusitis with thickening of antral wall with bony remodeling. 

 

Haemoglobin- 11.2 gm%, White blood cell count- 11,800 /mm3, CRP – 15.2 mg/dl, Urea- 21, S. creatinine- 

0.6, Random Blood sugar 269 mg/dl, on Injection Actrapid 8-8-6 units. 

 

Nasal crust sample was sent for examination. KOH mount showed broad aseptate fungal hyphae and acute 

angle branching septate fungal hyphae. Culture on SDA grew Aspergillus flavus. Mucorales didn’t grow. 

Histopathology also confirmed that there was mixed infection of septate and aseptate hyphae. (Figure 4) 

 

Functional endoscopic sinus surgery with debridement and orbital decompression was done and She 

recovered. 

 

The clinical detail and diagnostic findings of all the cases have been summarized in Table 1. 

 

6. Discussion 

Covid-19 infection is not just an acute infection, but it has suppressed the immunity and indirectly was 

responsible for superinfection with Mucormycosis. Especially during the 2nd pandemic wave, we have 

witnessed the surge of Mucormycosis cases never seen before. Though the risk factors like diabetes 

mellitus, steroid treatment and others predisposed for fungal infection, there was a small proportion of 

patients who didn’t had any risk factors for developing Mucormycosis. The only confounding factor was 

previous Covid-19 infection. 

 

Mucorales are saprophytic fungi which are present anywhere in nature and are commonly found on 

decaying matter. They are also seen in bread, dust, air, soil, hospital ward rooms [2]. 

 

Rhino-orbital Mucormycosis is clinically diagnosed by having facial swelling, nasal discharge, headache, 
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blackish discolouration within the nose or palate. Radiological diagnosis is by CT scan or MRI and 

Laboratory diagnosis is by KOH mount, Culture and pathology [5]. 

 

The management of mucormycosis includes administration of injection of amphotericin B. 

 

In case if the patient is not tolerating or if patient complains of general weakness, azole drugs such as 

Posaconazole and Isavuconazole can be used. Uncontrolled diabetes mellitus is one of the proven risk factor 

in development of Mucromycosis patients in Covid-19 patients. Severity and complications are more in 

these patients. In our study 2 patients had uncontrolled diabetes and suffered long sequelae of the disease 

[6]. 

 

Patient 1 in the present case series had 7th cranial nerve palsy and probable involvement of optic nerve 

which may be due to uncontrolled diabetes status. 

 

All 4 cases had involvement of sinus infection, rhino-facial type and 2 cases presented with toothache. 

Mucormycosis rhinofacial type can present with toothache as seen in studies by [7], [8]. 

 

2 patients had co-infection with Aspegillus species. Co-infection in the same individual is rare and will have 

poor prognosis. A study by [9] had reported a coinfection of Mucormycosis and aspergillosis with orbital 

cellulitis an acute presentation. In our study Case no.3 didn’t had ocular involvement and non-diabetic, 

Case no.4 had ocular involvement with diabetes mellitus. But coinfection is usually seen in 

immunocompromised individuals like uncontrolled diabetes unlike our case no.3. Both the cases had 

chronic Rhinosinusitis but later there may have superinfection with Mucor mycosis. A recent review article 

in Lancet also mentioned about Coinfection with Aspergillosis was 11% [10].  

 

2 cases were culture negative and KOH mount positive. The major concern in fungal culture is its low 

sensitivity, which is upto 50% in mucromycosis cases. The probable reasons may be i) if the specimen is 

homogenized vigorously, the hyphae are being long and wide are more prone for destruction ii) the fungi 

may not be viable in the specimen [11], [12]. 

 

The confirmatory method for diagnosis of Mucormycosis is KOH mount and Fungal culture, though 

radiological method is supportive and histo-pathological diagnosis is time consuming but it is also 

confirmatory. Microbiologist role is crucial because his expertise review of KOH mount and proper 

handling of specimen while inoculating the specimen for culture will decide the appropriate diagnosis. 

 

All patients were treated with Amphotericin-B and surgical debridement,. Fortunately None were 

succumbed, because of early diagnosis and appropriate management 

 

In conclusion, early diagnosis and timely management with appropriate antifungal drugs and surgical 

debridement are the main factors in successful outcome. Awareness /clinical suspicion amongst the treating 

clinician is also helpful for recovery of all cases reported. 
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CASE 1 (Figure 1) 
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a                                                               b                                                   c 

a. Orbital swelling on right side b. Fungal culture on SDA showing white, cotton wooly aerial hyphae   

c. LPCB Mount of culture showing Aseptate hyphae with sporangiophore, sporangium and sporangiospores 

of Mucor species 

 

CASE 2 (Figure 2) 

 
a                                                                b                                                 c 

a. KOH Mount showing broad aseptate hyphae with right angle branching b. Fungal culture on SDA 

showing White aerial hyphae with black dots (Salt and pepper appearance) c. LPCB Mount showing 

Aseptate hyphae having sporangiophore, sporangium, sporangiospores with rhizoids of Rhizopus species 

 

CASE 3 (Figure 3) 

 
a                                                                  b                                                  c 

a. KOH Mount showing broad aseptate hyphae b. Fungal culture on SDA showing dark green velvety, 

powdery colonies c. LPCB Mount showing sporangiophore, sporangium and sporangiospores covered on 

upper part of Vesicle of Aspergillus fumigatus 

 

Case 4 (Figure 4) 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 06, August, 2022 

  

2787 
 

 
a                                            b                                             c                                         d 

 
e 

a. Ptosis on Right eye   b. KOH Mount showing broad aseptate hyphae      c.  KOH Mount showing septate 

hyphae with acute branching d. Fungal culture on SDA showing Yellowish green powdery colonies of 

Aspergillus flavus   e. Histopathological section of nasal crust showing broad aseptate hyphae 

 

Table 1 Clinical detail and Diagnostic findings of Mucormycosis cases 

Case 

No 

Age Gende 

r 

Presentation Durat 

ion of 

onset 

from 

Covid 
-19 

Comorbi 

dities 

Ster 

oid 

inta 

ke 

Coinfection 

With other 

Fungi 

KOH 

Moun 

t 

Growt 

h On 

SDA 

1 40 Male Pain and 

swelling over 

right side of 
face 

20 

days 
Diabetes 

Mellitus 

 

no 
 

Absent 
 

Broad 

Asepta 

te 
hypha 
e 

 

Mucor 

species 

2 43 Female Toothache 30 

days 

no no Absent Broad 

Asepta 
te 

hypha 
e 

Rhizop 

us 
species 

3 42 Male Toothache 35 
days 

Hypertens 

ion 

no Present Broad 

Asepta 
te 

hypha 
e 

Aspergi 

llus 

species 



Ravish, et.al, 2022                                                                                                  Azerbaijan Medical Journal 

 

2788 
 

4 55 Female Pain over 
right eye 

60 

days 

Diabetes 
Mellitus 

no Present Broad 

Asepta 

te 
hypha 

e 

And 
septate 

hypha 

e with 
acute 

angle 

branch 
ing 

Aspergi 

llus 

flavus 
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