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Clinical significance:


Mucormycosis is characterized by infarction and necrosis of host tissues that results from invasion of the vasculature by hyphae. The pace of mucormycosis is usually very fast.  Almost all patients with invasive mucormycosis have some underlying disease that both predisposes to the infection and influences the clinical presentation.  Host risk factors include diabetes mellitus, neutropenia, sustained immunosuppressive therapy, chronic prednisone use, iron chelation therapy, broad-spectrum antibiotic use, severe malnutrition, and primary breakdown in the integrity of the cutaneous barrier such as trauma, surgical wounds, needle sticks, or burns.


The most common clinical presentation of mucormycosis is rhinocerebral infection. The infection is presumed to start with inhalation of spores into the paranasal sinuses of a susceptible host. Hyperglycemia, usually with an associated metabolic acidosis, is the most common underlying condition found in patients with rhinocerebral mucormycosis. The infection usually presents as an acute sinusitis with fever, purulent nasal discharge, and sinus pain. All of the sinuses become involved; spread of the infection from the sinuses to contiguous structures, such as the palate, orbit and brain, commonly occurs very quickly. The hallmarks of spread beyond the sinuses are tissue necrosis of the palate resulting in palatal eschars, destruction of the turbinates, perinasal swelling, and erythema and cyanosis of the facial skin overlying the involved sinuses.  The most commonly cultured organism has been Rhizopus oryzae.


Pulmonary mucormycosis is a rapidly progressive infection that occurs after inhalation of spores into the bronchioles and alveoli. A diffuse pneumonia with infarction and necrosis results, and the infection can spread to contiguous structures such as the mediastinum and heart.


 Gastrointestinal mucormycosis is a rare entity.  This type of infection presumably results from ingestion of zygomycetous spores. Patients present with abdominal pain and hematemesis. The gastrointestinal lesions are necrotic ulcers that can lead to perforation and peritonitis. Bowel infarctions and hemorrhagic shock can result from gastrointestinal mucormycosis, and the prognosis for all patients is very poor.


Infection of the skin and soft tissues with zygomycetes results from inoculation of the spores into the dermis and is almost always associated with trauma or wounds. The entry of the fungi into the dermis can result from insults such as the entry site for an intravenous catheter, spider bites, insulin injection sites, contaminated traumatic wounds, burns, surgical sites and contaminated dressings and splints.  Cutaneous mucormycosis usually appears as a single, painful, indurated area of cellulitis that develops into an ecthyma-like lesion. Patients who have suffered trauma with an open wound that was contaminated with spores can develop rapidly progressive tissue necrosis that resembles ischemic infarction. Dissemination or deep tissue involvement are unusual complications of cutaneous mucormycosis.

Diagnosis:


Microscopic examination of clinical specimens reveal presence of wide, ribbon-like aseptate, hyaline hyphal elements, often in the setting of extensive necrotic debris and angioinvasion.  The width of the hyphal element varies substantially.  Branching of the hyphae is seen, with wide-angle (45- 90 degrees) bifurcations noted.  The stains most commonly used in identifying yeast directly from patient cytologic specimens include Gomori methenamine silver stain (GMS) and periodic acid shiff (PAS). 


Cultures can be performed on nonselective and fungal selective media.  The growth tends to be rapid, with mycelial elements expanding to cover the entire plate in only a few days.  Organisms are characterized by an erect aerial mycelium that is describes as fibrous or “cotton candy-like”.  The mycelium tends to be quite high, with some isolates reaching the lid of the petri dish at mature growth.  It is this vigorous growth characteristic that is responsible for the group being designated “lid lifters”.  These organisms are hyaline, with the reverse side of the plate demonstrating light coloration (tan to yellow).  


Definitive diagnosis and speciation of the zygomycetes requires microscopic identification of the mycelium and its associated sexual and asexual reproductive elements.  The shape of the sporangium, location of rhizoids and the production of branched or unbranched sporangiophores are important cues to identify the organism.  Rhizopus spp.are distinquished on the basis of nodal rhizoid production and the presence of unbranched sporangiophores.  Rhizomucor or absidia spp. on the basis of branched sporangiophores and the production of internodal rhizoids, and Mucor spp. on the basis of branched sporangiophores but no rhizoids.  Maximum-temperature growth may also be helpful in differentiating Mucor spp. (nonthermophilic) from Rhizomucor spp. (extremely thermophilic).  


Treatment:


Treatment of zygomycosis requires several simultaneous approaches: surgical intervention, antifungal therapy (Amphotericin B), and medical management or correction of the underlying condition that is predisposing the patient to the disease.  The outcome of treatment is often grim despite aggressive efforts.  
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A.	Provided by Sharon Wallace, Division of Outbreak Investigation, Maryland Department of Health and Mental Hygiene.


	There is no information available at this time.


B.	The Johns Hopkins Hospital, Department of Pathology, Information provided by, 
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Case summary: 


The patient was a 79-year-old gentleman with metastatic prostate cancer, status post radical prostatectomy, radiation therapy, and chemotherapy.  He presented with adenopathy, bilateral ureteral obstruction, elevated creatinine and decreased urine output. The patient underwent bilateral percutaneous nephrostomy tube placement, which resulted in purulent material returning from both kidneys.  He became tachycardic and required fluid resuscitation and was intubated.  The patient’s white blood cell count climbed to 33,000 #/cu mm.  Blood cultures revealed gram-negative bacteremia, and he was placed on broad-spectrum antibiotics.  He developed progressive stridor and progressive lesions of unknown etiology involving his lip and mouth.  A chest x-ray revealed bilateral infiltrates and pulmonary cultures grew Rhizopus species.  Subsequently, the cultures of the oral lesions grew filamentous organisms.  He was started on AmBisome and was taken to the operating room for tracheostomy to secure his airways as well as for directed biopsies to definitively diagnose the process and evaluate the extent of the disease.  The biopsies of the pharynx and oral lesions revealed invasive mucormycosis.   Due to the extent of the disease he was placed on comfort measures only and he expired on 1/11/05.





Organism:  


Zygomycetous fungi are ubiquitous in nature, and can be found on decaying vegetation and in the soil. These fungi grow very rapidly and release large numbers of spores that can become airborne. Because these fungi are common in the environment, they are relatively frequent contaminants in the clinical microbiology laboratory; all humans have ample exposure to these fungi during routine day-to-day activities. Mucormycosis is a rare human infection due to the efficacy of the intact human immune system. Almost all human infections due to a zygomycete occur in the presence of some underlying compromising condition.


The genera most commonly found in human infections, in approximate order of frequency: Rhizopus (especially R. oryzae), Absidia (especially A. corymbifera), Cunninghamella, Rhizomucor, Syncephalastrum, Saksenaea, Apophysomyces and Mucor. The hyphae of zygomycetous fungi are distinct which allows for a presumptive identification from clinical specimens. The hyphae are broad (5 to 15 mm diameter), irregularly branched, and have rare septations. This is in contrast to the hyphae of ascomycetous moulds, such as Aspergillus, which are narrower (2 to 5 mm diameter), and have regular branching and many septations.
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