
Abstract
Mucormycosis is an invasive fungal infection caused by different saprophytic environmental fungus occurring predominantly 
among immunosuppressed patients. Coronavirus disease 2019 (COVID-19) itself and its treatment with immunosuppressive 
drugs and oxygen delivery systems are setting the scenes for opportunistic and co-infections with fungus. An elderly 
Bangladeshi woman with background of diabetes mellitus, hypertension and COVID-19, presented with the complaints of 
nasal obstruction, yellowish nasal discharge, hairing impairment and loosening of teeth. An early diagnosis combined with 
medical and surgical intervention can decrease mortality and morbidity. This is one of the few cases of post-COVID 
mucormycosis reported from  Bangladesh.
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Introduction
Mucormycosis (zygomycosis) is a rare opportunistic 
fungal infection caused by fungi  belonging to the order 
Mucorales and the family Mucoraceae1. It is the third most  
common angioinvasive fungal infection after candidiasis and 
aspergillosis2. It usually affects the immunocompromised 
individuals and rarely causes disease in apparently 
healthy individuals3. 

In the immunocompromised host, mucormycosis infec-
tion results from rapid proliferation and invasion of fungal 
organisms in deeper tissues4. The major risk factors for 
mucormycosis include uncontrolled diabetes mellitus 
with ketoacidosis, other metabolic acidosis, corticosteroid 
therapy, organ or bone marrow transplantation, neutropenia, 
trauma and burns, hematologic malignancy (leukaemia, 
lymphoma, etc) and iron chelation therapy in patients 
receiving hemodialysis5-7.

Coronavirus disease 2019 (COVID-19) itself, its treatment 
with corticosteroids and their immunomodulators, invasive 
and non-invasive ventilator supports and other oxygen 
delivery systems, prolonged hospital stay and comorbidities, 

all are setting the scenarios for opportunistic infections 
and co-infections with fungus. In case of diabetic ketoacidosis, 
in high blood glucose and acidic PH, phagocytes become 
dysfunctional and their chemotaxis and intracellular 
killing mechanisms become impaired8. Infection starts 
with inhalation of spores through the nose or mouth or 
even through a skin laceration followed by spread to the 
paranasal sinuses and subsequently to the orbit, meninges 
and brain by direct extension9. Early identification of the 
disease and aggressive and prompt medical and surgical 
interventions are required to prevent the high morbidity 
and mortality associated with this disease process10.

Case report
A 56-year-old Muslim housewife, a known case of uncon-
trolled diabetes mellitus, hypertension and previous 
SARS-CoV-2 infection with pneumonia reported to ENT 
department of Combined Military Hospital, Dhaka 
Cantonment on 27 May, 2021 with the complaints of 
nasal obstruction and yellowish nasal discharge for last 01 
month. These complaints developed after 15 days of 
recovery from Covid-19 infection. She also complained 
of gradual loosening of teeth and impairment of hearing 
for same duration. On examination, she was ill looking 
and moderately anaemic. Nasal endoscopy revealed left 
sided DNS along with blackish crusts found in the mucous 
membrane of the nasal cavity, nasopharynx, posterior 

nasal septum and also in the soft palate. There was an 
oronasal fistula with loosening of teeth at upper jaw. 
Hearing tests revealed conductive type of hearing loss in both 
sides. Other systemic examinations were normal.

Her related investigations were sent to Armed Forces 
Institute of Pathology, Dhaka Cantonment. Her Complete 
blood count showed: Haemoglobin 7.60 gm/dl, total 
White Blood Cells 15.8x109/L with Neutrophil 72%, 
platelet count 578x109/L, ESR 60 mm in 1st hr.

Urine R/M/E showed : Albumin ++, Glucose++,  ketone 
body: absent.

Other biochemical markers were FBS 12.7 mmol/l, 
HbA1c 8.1%. Her Serum creatinine was 2.2 mg/dl. Her 
Serum TSH was 1.14 µIU/ml, Serum iron profile: S. iron 
31 µgm/dl, S. Ferritin 342.5 ngm/ml, TIBC 285 µgm/dl. 
Her Serum electrolytes were Na+ 126 mmol/l, K+ 2.3 
mmol/l, Cl-100 mmol/l, HCO3- 22.1 mmol/l.

Aseptically collected nasopharyngeal swab was examined 
under microscope. Wet film preparation, KOH preparation 
and Lactophenol cotton blue preparation showed sporangium 
with sporangiospores, broad (10-20 µm), nonseptated, 
ribbon like hyphae with wide angle branching at irregular 
intervals morphologically resemble Mucor species. 
Culture in SDA media yielded the growth of fluffy, whitish 
to yellow colony of Mucor species after three days of 
incubation at 220C in aerobic condition with optimum PH. 
(Fig:1,2,3,4)

                                                                     
Fig 1: Broad,nonseptated,hyphae with sporangium (KOH 
preparation 40X)

Fig 2: Whitish to yellow colony of Mucor species in SDA media 

     
Fig 3: Wet film preparation from culture shows broad, 
nonseptated, ribbon like hyphae with wide angle branching 
at irregular intervals 

 
Fig 4: Staining by Lactophenol Cotton Blue shows wide 
angle branching hyphae with spore

Histopathology of tissue from posterior nasal cavity 
revealed necroinflammatory exudates with fungal ball 
composed of hyphae and spores arranged in compact
clusters which were positive for PAS stain (Fig 5).

Fig 5: Positive PAS stain shows fungal ball composed of 
hyphae and spores

Spiral CT Scan of P.N.S were suggestive of fungal acute 
pan sinusitis with bony erosions at right and left alveolar 
process of maxilla and bilateral chronic mastoiditis
(Fig 6). CT Scan of brain shows no significant changes. 

Fig 6: Spiral CT Scan of PNS shows pansinusitis with 
bony errosion
She was planned for surgical debridement under general 
anaesthesia followed by IV antifungal Liposomal 
Amphotericin B with other supportive therapy.

Discussion
Though mucormycosis is  an uncommon disease, its prev-
alence in India is 70 times the world wide estimated rate11. 
So far 187 cases of COVID-19 associated mucormycosis 
have been reported in India during this pandemic12. No 
specific data is available in our country. 

Studies have shown that diabetes mellitus alters the 
immunologic capability to resist mucormycosis through 
reduction of the phagocytic ability of granulocytes13. In
addition, Rhizopus species thrive best in an acidic and 
glucose-rich environment. Differential diagnosis includes 
aspergillosis, histoplasmosis, paracoccidioidomycosis. A 
definitive diagnosis of mucormycosis can only be made 
by a biopsy and culturing the fungus in the laboratory14. 
Histologically, mucormycosis is characterized by extensive 
tissue necrosis, large fungal hyphae, which are nonseptate 
and have a ribbon-like appearance, with bodding and 
dichotomous branching15. However, in our case, the diag-
nosis was done immediately by wet film microscopy with 
aseptically collected specimen and further confirmed by 
culture in SDA media.

If mucormycosis is suspected, initial empirical therapy 
with antifungal drugs Amphotericin B should begin. 
Surgical debridement  of the infected and necrotic tissue is 
the standard treatment along with the medical treatment. 
In our case we have started antifungal therapy with 
Amphotericin-B without delay which retard  the further 
angioinvasion. Combined treatment increases the survival 
to 78% as compared to 57.5% with medical treatment 
alone. In the presence of intracranial extension, surgical 
debridement may not be possible and almost all the cases 
are fatal16. Several surgical procedures have been 
described ranging from debridement of the mucosa, 
Caldwell-Luc surgery, medial maxillectomy, ethmoidectomy, 
sphenoidectomy, radical maxillectomy with orbital exen-
teration. The standard medical therapy is Amphotericin B 
in a dose of 1-1.5 mg/kg/day for several weeks depending 
upon the clinical response and degree of nephrotoxicity17. 
Other modalities of treatment tried are hyperbaric oxygen 
therapy and nasally nebulized Amphotericin B, oral 
Posaconazole18.

Conclusion
Early diagnosis by experienced microscopist, surgical 
debridement and antifungal therapy with Amphotericin B 
can reduce the mortality and morbidity of mucormycosis 
cases.
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even through a skin laceration followed by spread to the 
paranasal sinuses and subsequently to the orbit, meninges 
and brain by direct extension9. Early identification of the 
disease and aggressive and prompt medical and surgical 
interventions are required to prevent the high morbidity 
and mortality associated with this disease process10.

Case report
A 56-year-old Muslim housewife, a known case of uncon-
trolled diabetes mellitus, hypertension and previous 
SARS-CoV-2 infection with pneumonia reported to ENT 
department of Combined Military Hospital, Dhaka 
Cantonment on 27 May, 2021 with the complaints of 
nasal obstruction and yellowish nasal discharge for last 01 
month. These complaints developed after 15 days of 
recovery from Covid-19 infection. She also complained 
of gradual loosening of teeth and impairment of hearing 
for same duration. On examination, she was ill looking 
and moderately anaemic. Nasal endoscopy revealed left 
sided DNS along with blackish crusts found in the mucous 
membrane of the nasal cavity, nasopharynx, posterior 
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oronasal fistula with loosening of teeth at upper jaw. 
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White Blood Cells 15.8x109/L with Neutrophil 72%, 
platelet count 578x109/L, ESR 60 mm in 1st hr.

Urine R/M/E showed : Albumin ++, Glucose++,  ketone 
body: absent.

Other biochemical markers were FBS 12.7 mmol/l, 
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Serum TSH was 1.14 µIU/ml, Serum iron profile: S. iron 
31 µgm/dl, S. Ferritin 342.5 ngm/ml, TIBC 285 µgm/dl. 
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Aseptically collected nasopharyngeal swab was examined 
under microscope. Wet film preparation, KOH preparation 
and Lactophenol cotton blue preparation showed sporangium 
with sporangiospores, broad (10-20 µm), nonseptated, 
ribbon like hyphae with wide angle branching at irregular 
intervals morphologically resemble Mucor species. 
Culture in SDA media yielded the growth of fluffy, whitish 
to yellow colony of Mucor species after three days of 
incubation at 220C in aerobic condition with optimum PH. 
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Fig 1: Broad,nonseptated,hyphae with sporangium (KOH 
preparation 40X)

Fig 2: Whitish to yellow colony of Mucor species in SDA media 

     
Fig 3: Wet film preparation from culture shows broad, 
nonseptated, ribbon like hyphae with wide angle branching 
at irregular intervals 

 
Fig 4: Staining by Lactophenol Cotton Blue shows wide 
angle branching hyphae with spore
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Histopathology of tissue from posterior nasal cavity 
revealed necroinflammatory exudates with fungal ball 
composed of hyphae and spores arranged in compact
clusters which were positive for PAS stain (Fig 5).

Fig 5: Positive PAS stain shows fungal ball composed of 
hyphae and spores

Spiral CT Scan of P.N.S were suggestive of fungal acute 
pan sinusitis with bony erosions at right and left alveolar 
process of maxilla and bilateral chronic mastoiditis
(Fig 6). CT Scan of brain shows no significant changes. 

Fig 6: Spiral CT Scan of PNS shows pansinusitis with 
bony errosion
She was planned for surgical debridement under general 
anaesthesia followed by IV antifungal Liposomal 
Amphotericin B with other supportive therapy.

Discussion
Though mucormycosis is  an uncommon disease, its prev-
alence in India is 70 times the world wide estimated rate11. 
So far 187 cases of COVID-19 associated mucormycosis 
have been reported in India during this pandemic12. No 
specific data is available in our country. 

Studies have shown that diabetes mellitus alters the 
immunologic capability to resist mucormycosis through 
reduction of the phagocytic ability of granulocytes13. In
addition, Rhizopus species thrive best in an acidic and 
glucose-rich environment. Differential diagnosis includes 
aspergillosis, histoplasmosis, paracoccidioidomycosis. A 
definitive diagnosis of mucormycosis can only be made 
by a biopsy and culturing the fungus in the laboratory14. 
Histologically, mucormycosis is characterized by extensive 
tissue necrosis, large fungal hyphae, which are nonseptate 
and have a ribbon-like appearance, with bodding and 
dichotomous branching15. However, in our case, the diag-
nosis was done immediately by wet film microscopy with 
aseptically collected specimen and further confirmed by 
culture in SDA media.

If mucormycosis is suspected, initial empirical therapy 
with antifungal drugs Amphotericin B should begin. 
Surgical debridement  of the infected and necrotic tissue is 
the standard treatment along with the medical treatment. 
In our case we have started antifungal therapy with 
Amphotericin-B without delay which retard  the further 
angioinvasion. Combined treatment increases the survival 
to 78% as compared to 57.5% with medical treatment 
alone. In the presence of intracranial extension, surgical 
debridement may not be possible and almost all the cases 
are fatal16. Several surgical procedures have been 
described ranging from debridement of the mucosa, 
Caldwell-Luc surgery, medial maxillectomy, ethmoidectomy, 
sphenoidectomy, radical maxillectomy with orbital exen-
teration. The standard medical therapy is Amphotericin B 
in a dose of 1-1.5 mg/kg/day for several weeks depending 
upon the clinical response and degree of nephrotoxicity17. 
Other modalities of treatment tried are hyperbaric oxygen 
therapy and nasally nebulized Amphotericin B, oral 
Posaconazole18.

Conclusion
Early diagnosis by experienced microscopist, surgical 
debridement and antifungal therapy with Amphotericin B 
can reduce the mortality and morbidity of mucormycosis 
cases.
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Histopathology of tissue from posterior nasal cavity 
revealed necroinflammatory exudates with fungal ball 
composed of hyphae and spores arranged in compact
clusters which were positive for PAS stain (Fig 5).

Fig 5: Positive PAS stain shows fungal ball composed of 
hyphae and spores

Spiral CT Scan of P.N.S were suggestive of fungal acute 
pan sinusitis with bony erosions at right and left alveolar 
process of maxilla and bilateral chronic mastoiditis
(Fig 6). CT Scan of brain shows no significant changes. 

Fig 6: Spiral CT Scan of PNS shows pansinusitis with 
bony errosion
She was planned for surgical debridement under general 
anaesthesia followed by IV antifungal Liposomal 
Amphotericin B with other supportive therapy.

Discussion
Though mucormycosis is  an uncommon disease, its prev-
alence in India is 70 times the world wide estimated rate11. 
So far 187 cases of COVID-19 associated mucormycosis 
have been reported in India during this pandemic12. No 
specific data is available in our country. 

Studies have shown that diabetes mellitus alters the 
immunologic capability to resist mucormycosis through 
reduction of the phagocytic ability of granulocytes13. In
addition, Rhizopus species thrive best in an acidic and 
glucose-rich environment. Differential diagnosis includes 
aspergillosis, histoplasmosis, paracoccidioidomycosis. A 
definitive diagnosis of mucormycosis can only be made 
by a biopsy and culturing the fungus in the laboratory14. 
Histologically, mucormycosis is characterized by extensive 
tissue necrosis, large fungal hyphae, which are nonseptate 
and have a ribbon-like appearance, with bodding and 
dichotomous branching15. However, in our case, the diag-
nosis was done immediately by wet film microscopy with 
aseptically collected specimen and further confirmed by 
culture in SDA media.

If mucormycosis is suspected, initial empirical therapy 
with antifungal drugs Amphotericin B should begin. 
Surgical debridement  of the infected and necrotic tissue is 
the standard treatment along with the medical treatment. 
In our case we have started antifungal therapy with 
Amphotericin-B without delay which retard  the further 
angioinvasion. Combined treatment increases the survival 
to 78% as compared to 57.5% with medical treatment 
alone. In the presence of intracranial extension, surgical 
debridement may not be possible and almost all the cases 
are fatal16. Several surgical procedures have been 
described ranging from debridement of the mucosa, 
Caldwell-Luc surgery, medial maxillectomy, ethmoidectomy, 
sphenoidectomy, radical maxillectomy with orbital exen-
teration. The standard medical therapy is Amphotericin B 
in a dose of 1-1.5 mg/kg/day for several weeks depending 
upon the clinical response and degree of nephrotoxicity17. 
Other modalities of treatment tried are hyperbaric oxygen 
therapy and nasally nebulized Amphotericin B, oral 
Posaconazole18.

Conclusion
Early diagnosis by experienced microscopist, surgical 
debridement and antifungal therapy with Amphotericin B 
can reduce the mortality and morbidity of mucormycosis 
cases.
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Introduction
Mucormycosis (zygomycosis) is a rare opportunistic 
fungal infection caused by fungi  belonging to the order 
Mucorales and the family Mucoraceae1. It is the third most  
common angioinvasive fungal infection after candidiasis and 
aspergillosis2. It usually affects the immunocompromised 
individuals and rarely causes disease in apparently 
healthy individuals3. 

In the immunocompromised host, mucormycosis infec-
tion results from rapid proliferation and invasion of fungal 
organisms in deeper tissues4. The major risk factors for 
mucormycosis include uncontrolled diabetes mellitus 
with ketoacidosis, other metabolic acidosis, corticosteroid 
therapy, organ or bone marrow transplantation, neutropenia, 
trauma and burns, hematologic malignancy (leukaemia, 
lymphoma, etc) and iron chelation therapy in patients 
receiving hemodialysis5-7.

Coronavirus disease 2019 (COVID-19) itself, its treatment 
with corticosteroids and their immunomodulators, invasive 
and non-invasive ventilator supports and other oxygen 
delivery systems, prolonged hospital stay and comorbidities, 

all are setting the scenarios for opportunistic infections 
and co-infections with fungus. In case of diabetic ketoacidosis, 
in high blood glucose and acidic PH, phagocytes become 
dysfunctional and their chemotaxis and intracellular 
killing mechanisms become impaired8. Infection starts 
with inhalation of spores through the nose or mouth or 
even through a skin laceration followed by spread to the 
paranasal sinuses and subsequently to the orbit, meninges 
and brain by direct extension9. Early identification of the 
disease and aggressive and prompt medical and surgical 
interventions are required to prevent the high morbidity 
and mortality associated with this disease process10.

Case report
A 56-year-old Muslim housewife, a known case of uncon-
trolled diabetes mellitus, hypertension and previous 
SARS-CoV-2 infection with pneumonia reported to ENT 
department of Combined Military Hospital, Dhaka 
Cantonment on 27 May, 2021 with the complaints of 
nasal obstruction and yellowish nasal discharge for last 01 
month. These complaints developed after 15 days of 
recovery from Covid-19 infection. She also complained 
of gradual loosening of teeth and impairment of hearing 
for same duration. On examination, she was ill looking 
and moderately anaemic. Nasal endoscopy revealed left 
sided DNS along with blackish crusts found in the mucous 
membrane of the nasal cavity, nasopharynx, posterior 

nasal septum and also in the soft palate. There was an 
oronasal fistula with loosening of teeth at upper jaw. 
Hearing tests revealed conductive type of hearing loss in both 
sides. Other systemic examinations were normal.

Her related investigations were sent to Armed Forces 
Institute of Pathology, Dhaka Cantonment. Her Complete 
blood count showed: Haemoglobin 7.60 gm/dl, total 
White Blood Cells 15.8x109/L with Neutrophil 72%, 
platelet count 578x109/L, ESR 60 mm in 1st hr.

Urine R/M/E showed : Albumin ++, Glucose++,  ketone 
body: absent.

Other biochemical markers were FBS 12.7 mmol/l, 
HbA1c 8.1%. Her Serum creatinine was 2.2 mg/dl. Her 
Serum TSH was 1.14 µIU/ml, Serum iron profile: S. iron 
31 µgm/dl, S. Ferritin 342.5 ngm/ml, TIBC 285 µgm/dl. 
Her Serum electrolytes were Na+ 126 mmol/l, K+ 2.3 
mmol/l, Cl-100 mmol/l, HCO3- 22.1 mmol/l.

Aseptically collected nasopharyngeal swab was examined 
under microscope. Wet film preparation, KOH preparation 
and Lactophenol cotton blue preparation showed sporangium 
with sporangiospores, broad (10-20 µm), nonseptated, 
ribbon like hyphae with wide angle branching at irregular 
intervals morphologically resemble Mucor species. 
Culture in SDA media yielded the growth of fluffy, whitish 
to yellow colony of Mucor species after three days of 
incubation at 220C in aerobic condition with optimum PH. 
(Fig:1,2,3,4)

                                                                     
Fig 1: Broad,nonseptated,hyphae with sporangium (KOH 
preparation 40X)

Fig 2: Whitish to yellow colony of Mucor species in SDA media 

     
Fig 3: Wet film preparation from culture shows broad, 
nonseptated, ribbon like hyphae with wide angle branching 
at irregular intervals 

 
Fig 4: Staining by Lactophenol Cotton Blue shows wide 
angle branching hyphae with spore
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Histopathology of tissue from posterior nasal cavity 
revealed necroinflammatory exudates with fungal ball 
composed of hyphae and spores arranged in compact
clusters which were positive for PAS stain (Fig 5).

Fig 5: Positive PAS stain shows fungal ball composed of 
hyphae and spores

Spiral CT Scan of P.N.S were suggestive of fungal acute 
pan sinusitis with bony erosions at right and left alveolar 
process of maxilla and bilateral chronic mastoiditis
(Fig 6). CT Scan of brain shows no significant changes. 

Fig 6: Spiral CT Scan of PNS shows pansinusitis with 
bony errosion
She was planned for surgical debridement under general 
anaesthesia followed by IV antifungal Liposomal 
Amphotericin B with other supportive therapy.

Discussion
Though mucormycosis is  an uncommon disease, its prev-
alence in India is 70 times the world wide estimated rate11. 
So far 187 cases of COVID-19 associated mucormycosis 
have been reported in India during this pandemic12. No 
specific data is available in our country. 

Studies have shown that diabetes mellitus alters the 
immunologic capability to resist mucormycosis through 
reduction of the phagocytic ability of granulocytes13. In
addition, Rhizopus species thrive best in an acidic and 
glucose-rich environment. Differential diagnosis includes 
aspergillosis, histoplasmosis, paracoccidioidomycosis. A 
definitive diagnosis of mucormycosis can only be made 
by a biopsy and culturing the fungus in the laboratory14. 
Histologically, mucormycosis is characterized by extensive 
tissue necrosis, large fungal hyphae, which are nonseptate 
and have a ribbon-like appearance, with bodding and 
dichotomous branching15. However, in our case, the diag-
nosis was done immediately by wet film microscopy with 
aseptically collected specimen and further confirmed by 
culture in SDA media.

If mucormycosis is suspected, initial empirical therapy 
with antifungal drugs Amphotericin B should begin. 
Surgical debridement  of the infected and necrotic tissue is 
the standard treatment along with the medical treatment. 
In our case we have started antifungal therapy with 
Amphotericin-B without delay which retard  the further 
angioinvasion. Combined treatment increases the survival 
to 78% as compared to 57.5% with medical treatment 
alone. In the presence of intracranial extension, surgical 
debridement may not be possible and almost all the cases 
are fatal16. Several surgical procedures have been 
described ranging from debridement of the mucosa, 
Caldwell-Luc surgery, medial maxillectomy, ethmoidectomy, 
sphenoidectomy, radical maxillectomy with orbital exen-
teration. The standard medical therapy is Amphotericin B 
in a dose of 1-1.5 mg/kg/day for several weeks depending 
upon the clinical response and degree of nephrotoxicity17. 
Other modalities of treatment tried are hyperbaric oxygen 
therapy and nasally nebulized Amphotericin B, oral 
Posaconazole18.

Conclusion
Early diagnosis by experienced microscopist, surgical 
debridement and antifungal therapy with Amphotericin B 
can reduce the mortality and morbidity of mucormycosis 
cases.
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