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Introduction: Mucormycosis is an angioinvasive rapidly progressive opportunistic fungal 

infection due to environmental fungi of the order Mucorales. Depending on the clinical 

presentation it is classified as rhinocerebral, pulmonary, cutaneous, gastrointestinal, disseminated 

and other. In most cases, there exist underlying conditions that predispose the hosts to the 

infection.  

Causative fungi: Mucormycosis (zygomycosis) is an opportunistic mycosis caused by a number 

of mold fungi classified in the class of Zygomycetes and the order of Mucorales. The leading 

pathogens are species of the genera Rhizopus, Rhizomucor, Lichtheimia, Cunninghamella, 

Mucor, etc. The most prevalent agent is Rhizopus arrhizus (formerly Rhizopus oryzae). These 

are common environmental organisms that are not harmful to humans who are 

immunocompetent. In patients with overt immunocompromise, they can present with rapidly 

progressive necrotizing infection. Mucorales are not black fungi, and this is a misnomer, because 

the real black fungi produce brown to black pigment (melanin) in their cell wall, but Mucorales 

cause tissue necrosis which turned to black.  

Epidemiology: Mucorales are ubiquitous thermotolerant fungi and falls under the common 

saprobes which are found in rotten matter or soils and rarely cause disease because of low 

virulence. Mucormycosis has increased its frequency because of the increased prevalence of 

immunosuppression states in the general population owing to improved lifespan in cancer and 

transplant patients, as well as expanding indications for immunosuppressive medications for 

various autoimmune diseases. The primary route of infection is via air spore inhalation, which 

deposits in the paranasal sinuses and the lung. Other routes less frequently encountered result 

from ingestion or direct skin inoculation. Risk factors include presence of debilitating diseases 

like diabetes, especially ketoacidosis, when body under steroids, old age, neutropenia or any 

other hematological malignancies (lymphomas and leukemias), AIDS, immunosuppressive 

therapy, organ or stem cell transplantation, iron overload.  

Mucormycosis in COVID-19: A trinity of diabetes, rampant use of corticosteroid in the 

treatment of COVID-19 appears to increase mucormycosis. 

Pathophysiology: In immunocompetent people, the spores of Mucorales that reach the 

respiratory tract adhere to the nasal mucus and are eliminated either by swallowing or sneezing, 

if there is any wound in the mucous membranes, the neutrophils phagocytose and destroy the 

fungal structures. Neutrophils are the host defense against these infections; therefore, individuals 

with neutropenia or neutrophil dysfunction are at the highest risk. In Immunocompromised 

patient the fungal spores become hyphal forms in host tissues and then invade blood vessels. 

This extensive angioinvasion results in vessel thrombosis and tissue necrosis.   

Histopathology: On histological examination, extensive necrosis is manifested in the affected 

tissue along with numerous large filaments (hyphae) that are non-septated or minimally septated, 

broad, ribbon-like uneven thickness with irregular branching invading blood vessels.  
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Clinical features: Infection of Mucormycosis in humans occurs mainly in many forms:  

1-Rhinocerebral mucormycosis infects the paranasal sinuses with subsequent inhalation of 

spores, resulting in successive infection of nose, sinuses, palate and eyes and later can extend to 

the brain appropriately giving the term rhinocerebral mucormycosis. Symptoms often manifested 

are fever, blindness, exophthalmos, bleeding from nose and facial paralysis.  

2-Pulmonary mucormycosis consists of the development of bilateral pneumonia, which is rapidly 

progressive and the result of the inhalation of infectious material.  The most common clinical 

features are fever, hemoptysis, dyspnea, and cough.  

3-Cutaneous mucormycosis is either primary or secondary disease. Primary one results from 

direct inoculation of fungal spores into damaged skin, which may lead to disseminated disease. 

The secondary disease is the reverse which is very rare. The primary form often occurs in 

patients with burns and traumatic skin wounds. 

4-Gastrointestinal form occurs via the ingestion of contaminated food, as fermented milk and 

dried bread products but also be healthcare-associated with contaminated devices, and the use of 

contaminated herbal medicines. There may be nausea, vomiting, diarrhea, hematemesis, and 

melena.  

5-Disseminated form may originate from any primary sites of infection; manifestations are 

nonspecific, which makes diagnosis even harder. Disseminated infection is defined as infection 

involving at least two non-contiguous sites.  

Diagnosis: Routine CBC is rarely diagnostic but can find the presence of neutropenia as a 

correlating risk factor.   Radiological imaging can be valuable in evaluating the extent of the 

disease. Radiological imaging studies are required to investigate areas with suspected 

mucormycosis, specifically in the brain, paranasal sinuses, lungs, and abdomen. The first 

intervention in the suspicion of rhinocerebral mucormycosis is with the endoscopic evaluation 

and biopsy of the sinuses to examine for tissue necrosis and to obtain examples of tissue, the 

presence of characteristic hyphae provides a presumptive diagnosis. Patients with 

immunosuppression and respiratory symptoms should have a CT chest for possible pulmonary 

mucormycosis. Bronchoalveolar lavage can show the characteristic hyphae. If there is a concern 

for gastrointestinal mucormycosis, a CT scan to evaluate for colitis is necessary. Once 

confirmed, colitis should be further investigated by endoscopy with biopsy. The presence of 

characteristic hyphae in the biopsy provides a presumptive diagnosis. 

Treatment: The standard management of mucormycosis requires early diagnosis, a reversal of 

risk factors and underlying illness, surgical debridement, and prompt administration of 

intravenous antifungals - usually amphotericin B. 

Prognosis: The prognosis is dependent upon the timing of therapeutic intervention, the disease 

extension and subsequent effective treatment given in response to the diseases as well as the 

degree of the underlying immunodeficiency of the patient. The most important prognostic factor 

is the ability to restore a normal immune status. If this is not possible, the prognosis is uniformly 

dismal.   
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Complications: Complications subdivide into those that result from the disease itself and those 

that are caused by the antifungal treatment. Complications associated with the disease are 

cavernous sinus thrombosis, disseminated infection, periorbital destruction, osteomyelitis, and 

death. Complications due to treatment are nephrotoxicity and hypokalemia.  
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