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ABSTRACT

In this article, a case of rhinocerebral mucormycosis developing after COVID-19 infection in a diabetic patient is 
presented. Early diagnosis and treatment of those high morbidity conditions is vital to better outcomes. 
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INTRODUCTION

Mucormycosis is an invasive fungal infection caused by mold fungi 
of the genus Mucor, Rhizopus, Rhizomucor and Absidia, which 
are in the Mucorales order of the Zygomycetes class [1]. The most 
common type is Rhizopus Oryzae and approximately 60% of 
mucormycosis cases in humans; it is responsible for 90% of the 
rhinocerebral form [2]. It is frequently seen in conditions where 
the immune system is suppressed such as uncontrolled diabetes, 
hematological malignancy, immunosuppressive and corticosteroid 
therapy. It is rarely seen in healthy individuals [3]. The most common 
clinical pictures are with rhinocerebral, pulmonary and cutaneous 
involvement. The area of involvement can be affected by the 
underlying condition. While rhinocerebral involvement is observed 
in diabetic patients, rhinocerebral and pulmonary involvement is 
observed in patients who develop neutropenia due to bone marrow 
transplantation and leukemia. Gastrointestinal involvement is 
more common in patients with malnutrition. Contamination 
occurs through inhalation. The phagocytic cells destroy the spores 
of the inhaled fungus, but in immunocompromised individuals, 
the spores can infect the vascular endothelium by invasion [2,4]. As 
we know that this is the first case of a patient in the literature that 
developed a rhinocerebral mucormycosis with extensive cavitary 
lesions is here reported after coronavirus disease (COVID-19).

CASE STUDY
56-year-old female patient with a known diagnosis of anxiety 
disorder, presented to the external center emergency service with 
the complaints of respiratory distress and fatigue. The patient 
was hospitalized in Covid-19 intensive care because of hypoxia, 
hyperglycemia, electrolyte imbalance and metabolic acidosis, 
positive COVID-PCR test and ground glass areas on thorax 
CT. Covid-19 care and treatment, including corticosteroids 
(methylprednisolone 80 mg/day) was applied in intensive care 
for 7 days, and then he was transferred to the pandemic ward. 

During the follow-up of the patient, proptosis in the right eye, 
restricted eye movements, edema and color change in the nasal 
area developed. In the otolaryngologist doctor evaluation of the 
patient, a dry appearance in the nasal cavity was detected, and 
biopsy and culture sampling was performed with pre-diagnoses of 
mucor and vasculitis. Paranasal sinus CT revealed no pathology 
other than mucosal edema. In the evaluation of infectious diseases 
specialitis, empirical antifungal therapy was recommended with 
mucor diagnosis. The patient was transferred to our intensive 
care unit due to the deterioration in the clinical condition of the 
patient.

When the patient was admitted to our intensive care unit, 
his general condition was moderate-poor, his breathing was 
spontaneous, with nasal cannula under 4 lt/min oxygen, Glasgow 
coma scale:13, TA:118/68 mmHg, heart rate:104 per minute, 
SpO2:95%, Fever:37.4°C. On physical examination, a wide area of 
necrotic tissue was observed in the nasal, maxillo-zygomatic region 
of the face (Figure 1). Culture was taken from the necrotic region 
for fungus. Infectious diseases and plastic surgery consultation was 
requested. Liposomal amphotericin B was started by infectious 
diseases consultant. Debridement to the infection site was planned 
by plastic surgery. Tracheostomy was performed on the patient on 
third day.

Figure 1: Necrotic tissues on the face.
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Laboratory results in blood samples: hemoglobin:8.5 g/dl, white 
blood cell:8.0 k/uL, platelet:45 k/uL, lymphocyte:0.52 k/uL 
neutrophil to lymphocyte ratio:13.9, D-Dimer: 2906 ng/mL, 
ferritin:1076 ug/L, glucose:149 mg/dL, creatinine:1.21 mg/dL, 
Na:158 mmol/L, K:3.07 mmol/L, alanine amino transferases:20 
IU/L, aspartate amino transferase:4 IU/L, CRP:116 mg/L, 
procalcitonin:3.52 ng/mL.

Infectious spread in bilateral frontal lobes, right temporal lobe, 
caudate nucleus and right basal ganglia were shown in the imaging 
technics. Abscess appearance was detected in the middle part of the 
pons. An appearance compatible with abscess was detected in both 
lateral ventricles and an appearance compatible with a 7 × 4 mm 
mycotic aneurysm was observed in the anterior communicating 
artery localization. Particular defects were observed in the nasal 
septum, nasal concha and both ethmoid cells. Widespread signal 
enhancements secondary to the infectious process involving 
the entire malar region extending to both sides of the neck, the 
retromaxillary area, both orbital structures of the infratemporal 
fossa, the supraorbital region including the cross-sections and the 
frontal region were observed (Figures 2 and 3). Multiple nodules-
cavitary lesions with a cystic-necrotic character and a diameter of 2 
cm were detected in the upper lobes of both lungs included in the 
sections.

After imaging, plastic surgery was consulted again in terms of 
operation and debridement, but it was stated that the patient have 
invasive fungal infection was not suitable for debridement due to 
the risk of fungal sepsis. Mucor was detected in the fungal culture 
taken from the lesion area and Acinetobacter baumani growth was 
detected in the blood culture. 

Colimicin treatment was started in consultation with infectious 
diseases. The treatment of the patient was continued with 
intravenous antifungal. In the following days, the patient developed 
hypotension (MAP<65 mmHg) and vasopressor treatment was 
initiated with the diagnosis of septic shock, antibiotherapy was 
extended with the recommendation of infectious diseases, and the 
dose of liposomal amphotericin B was increased. The patient died 
on the 10th day of hospitalization.

DISCUSSION
Mucormycosis is an angioinvasive mycosis thanks to fungi of the 
Mucorales. Counting on the clinical presentation it's classified 
as rhinocerebral, pulmonary, cutaneous, gastrointestinal, 
disseminated or other, which incorporates uncommon rareforms, 
like endocarditis, osteomyelitis, peritonitis, renal, etc. The foremost 
important conditions that predispose to mucormycosis, include 
Diabetes Mellitus (DM), with or without ketoacidosis, Hematological 
Malignancies (HM), other malignancies, transplantation, prolonged 
neutropenia, corticosteroids, hemochromatosis, trauma, neonatal 
prematurity, illicit intravenous drug use and malnourishment [5]. 
Recent report from India that included four hundred sixty five 
patients. It had been shown that rhino-orbital mucormycosis was 
the foremost common (315/465, 67.7%) presentation followed by 
pulmonary (62/465, 13.3%), cutaneous (49/465, 10.5%), et al. The 
predisposing factors included DM (342/465, 73.5%), malignancy 
(42/465, 9.0%), transplant (36/465, 7.7%), et al., [6].

Diabetes mellitus is that the leading underlying disease in patients 
with mucormycosis globally [7]. Diabetes has been shown as a risk 
factor for mucormycosis in 73.5% of cases in India 6. There are 
reports of mucormycosis related to short courses of corticosteroids 
[8]. In the ECMM European study 46% of the patients had received 
corticosteroids within the month before diagnosis of mucormycosis 
and 44% had received other immunosuppressive agents [9].

In our patient, the unstable high sugar level observed during the 
presentation brings to mind the possibility of a long-term diabetes 
that has not been diagnosed before and suggests that it may be 
the underlying cause of mucor infection. Giving steroid therapy 
to the patient can also be seen as another underlying cause for the 
development of mucor infection.

Lymphopenia is a common finding in patients infected with SARS-
COV2 and may predispose to mucor infection with additional 
suppression of the immune system. This susceptibility has been 
documented especially by mucor infections observed in AIDS 
patients with lymphopenia [10,11]. This information suggests that 
lymphopenia associated with COVID-19 may also be a primary risk 
factor for mucor infection. However, in order to determine that 
COVID-19-associated lymphopenia is a single risk factor for mucor 
infection, it should be supported by other cases without additional 
risk factors.

We presented a case of a patient whose known comorbidity was 
diabetes for developing mucormycosis after COVID-19. He was 
hospitalised following the diagnosis of COVID-19 and managed 
with broad-spectrum antibiotics and corticosteroids (which are risk 
factors for fungal disease) similar to the literature [8]. It is known 
that COVID-19 may be associated with immune dysregulation and 
has been shown that patients with COVID-19 might be at risk of 
developing invasive fungal infections, such as candidiasis infection 
and invasive aspergillosis [12]. 

Figure 2: Paranasal sinus CT; sagittal section soft tissue appearance 
compatible with fungal infection in the sphenoid sinus and bone 
tissue defect in the posterior wall of the sphenoid sinus (left); Soft 
tissue appearance consistent with fungal infection in both maxillary 
sinus and ethmoid cells in coronal section (right).

Figure 3: Imaging compatible with diffusion restriction in both frontal 
lobes in diffusion-weighted images and ADC sequence in brain MRI 
were seen.
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CONCLUSION
In conclusion, COVID-19 is considered an explanation for severe 
immunosuppression which may increase the danger to develop 
opportunistic infections. Early detection of symptoms for mucor 
like cheek swelling, blackening etc got to be reported immediately. 
Furthermore, if a CT scan finds a mucormycosis fungus, then 
there's a gold standard treatment and also removing dead tissue 
through surgery. Clinical suspicion and prompt treatment are 
fundamental to realize the cure of the disease. However, there 
are no reports of mucormycosis associated with COVID-19. Our 
patient was diagnosed with rhinoserebral mucormycosis after 
COVID-19, we don’t know whether the cause of death was invasive 
mucormycosis. More studies are necessary to determine if these two 
pathologies are related. 
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