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 Also known as Mucormycosis and Phycomycosis

 Rare invasive fungal disease  
◦ First human case depicted in 1885

 Often attacks the eyes, sinuses, lungs and brain

 Caused by zygomycetes
◦ Murocales
◦ Entomophthorales
◦ Mortierellales

Source:http://www.healthyclippin
g.com/mucormycosis.html

 Filamentous

 Root like rhizoids

 Hyphae have no septa

 unbranched
sporangiophores with 
sporangium for a “head”

 Sporangium is thick 
walled

 Cell walls contain chitin, 
chitosan, and 
polyglucuronic acid.

Source: website.nbm-mnb.ca

Source: tolweb.org

 Kingdom: Fungi

 Phylum: Zygomycota

 Class: Zygomycetes

 Order: Mucorales

 Family: Mucoraceae

 Genus: Rhizopus, Mucor, Rhizomucor

 Rhizopus arrhizus
 R. microsporus - rarley isolated from 

lesions
 R. azygosporus
 Mucor spp.
 Apophysomyces elegans
 A. corymbifera- rarely recorded in 

literature
 Rhizomucor pusillus
 Cunningghamella bertholletia
 Absidia spp.

 Worldwide occurrence

 Widespread in tropical and 
subtropical regions of Africa 
and Southeast Asia

 Zygomycetes common to 
environment in bread mold, 
soil, manure, decaying fruit and 
vegetables

 Commonly found colonizing 
oral mucosa, nose, paranasal
sinuses and throat (immense 
spore formation)

Source: www.warmus.com

Source: Homeschoolersresources.blogspot.com
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 Hyaline filamentous fungi

 Invades blood vessels
◦ Thrombosis (clot) and necrosis (death) 

of infected tissue

 Asexual reproduction: 
◦ formation of sporangiophores

produced in sporangia

◦ genetically identical spores

 Sexual Reproduction:
◦ fusion of gametangia from + and -

strains (if the species is heterothallic) 
forming a diploid zygote 

◦ thick wall formed; structure called 
zygosporangium (zygospore)

Figure 1A & 1B. Filter preparation from bronchial 
brushing showing broad, ribbonlike aseptate fungal 
hyphae with right angled irregular branching Source; 
http://www.nzimls.org.nz/121.html?articles_id=11
7

Mark Tatum 
“man without a 
face” infected 
with 
rhinocerebral
zygomycosis
Source: 
http://www.docu
mentingreality.c
om/forum/f149/
mark-tatum-
man-without-
face-10348/

 Epidemiology: 
◦ Usually limited to individuals with predisposed conditions
 Diabetes mellitus (approx. 70%)

 Major trauma (organ transplant)

 Immunocompromised (HIV, leukemia)

 Iron overload (defroxamine)

 Illicit intravenous drug use

◦ Prevalent in third world countries; those with untreated 
underlying factors

 Pathogenesis: 
◦ Opportunistic

◦ Spores inhaled and may deposit on nasal turbinate's and/or 
pass into alveolar spaces.

◦ Spores make contact with open wounds of skin and penetrate 
the flesh with hyphae.

◦ Occasionally absorbed via gastrointestinal tract

 Rhinocerebral
Zygomycosis

◦ Most common
◦ Inhalation of 

sporangiospores
◦ Clinical manifestations: 

necrosis in orbit, palate, face, 
nose, brain, starts in 
paranasal sinus

◦ diagnosis: collect nasal 
discharges, scrapings and 
aspirates from sinus

Intra oral picture showing exposed empty bony sockets 
Source: http://www.jomfp.in/article.asp?issn=0973-

029X;year= 
2009;volume=13;issue=1;spage=14;epage=17;aulast=G
oel

 Pulmonary Zygomycosis
◦ inhalation of sporangiospores
◦ clinical manifestations: 

bronchioles and alveoli --
leads to pulmonary infarction 
and necrosis with cavitations

◦ diagnosis: sputum and needle 
biopsies from lesions

 Gastrointestinal 
Zygomycosis
◦ ingestion of fungal elements
◦ clinical manifestations: 

necrotic ulcers
◦ diagnosis: biopsy tissue

Source: http://www.scielo.br/scielo.php?pid=S1806-
371320100001 00018&script=sci_arttext&tlng=en

 Cutaneous Zygomycosis
◦ local implantation of fungal 

elements through skin

◦ clinical manifestations: 
necrosis of skin, plaques, 
ulcerations, abscesses, 
pustules

◦ for diagnosis: skin 
scrapings

 CNS
◦ intravenous drug abuse

◦ leads to brain abscess

Source:http://jco.ascopubs.org/content/25/30/4844
.full

 37 yr old woman from 
People’s Republic of China

 10 year history of enlarging 
plaque and nodules on face

 Lesion formed dark red 
plaque

 Microscopic examination 
revealed hyaline, broad, 
ribbon-like, sparsely 
septate, right-angled 
branching hyphae
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 A fungal Cx of the lesion was 
obtained

 Microscopic examination revealed 
long, wide hyaline hyphae
stolons; not fully developed

 Sperical sporangia,100um 
diameter, easily rupturing 
membranes, spherical columella, 
and obvious collarettes

 Isolate identified as Rhizomucor
variablis, confirmed by internal 
transcribed spacer region 
nucleotide sequencing

 Isolate susceptible to 
amphotericin B, resistant to other 
antifungal drugs; fluconazole, 
intraconazole, voriconazole, and 
caspofungin

© 2009 by the Infectious Diseases Society of America

Lu X et al. Clin Infect Dis. 2009;49:e39-e43

 Patient initially refused Amb
treatment, later used unsterilized 
needle to pierce lesion

 CT revealed no abnormalities in 
the brain, but showed paranasal
sinusitis

 Amb administered at a max daily 
dose of 40mg

 After 1 week ulcers dried; after 3 
½ months plaque disappeared

© 2009 by the Infectious Diseases Society of America

Lu X et al. Clin Infect Dis. 2009;49:e39-e43

 59 neonatal zygomycosis cases reported as of 
2007

 157 pediatric cases were published up to 2004

 30 additional pediatric cases reported from 2004-
2008

 Most common:
◦ Gastrointestinal zygomycosis(54%)
◦ Cutaneous zygomycosis(36%)

 Adults have higher rates of sinopulmonary and 
rhinocerebral zygomycosis

 Patient Diagnosis
◦ Limited availability in children/neonates

◦ No radiological signs, no biochemical indices, and PCR is seldom 
available

◦ Effort is taken to obtain biopsy early in course of disease

 Patient Treatment
◦ Received antifungal therapy

◦ Most neonates and children that survived received amphotericin B

◦ Most common strategy was a combination of Amb and surgery

 73% of the 81 pediatric Pt’s who received anti-
fungal therapy, received Amb formulation only.

 Remaining pt’s received mostly Amb combined 
with other antifungal agents, 92 (59%) endured 
surgery

 Antifungal therapy and surgery, significantly 
improved outcome of children with 
zygomycosis

 Reducing the risk of death by 92%
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 Antifungal therapy with Amb combined with 
surgical removal of infected tissue holds the 
greatest possibility for cure for adults

 Neonatal Zygomycosis has a high mortality 
rate, and a strong propensity to disseminate; 
therefore, early dx and Amb formulations with 
surgery can drastically improve an otherwise 
unfortunate outcome

 Rare with worldwide occurrence

 Caused by zygomycetes

 Thrombosis and necrosis of tissue

 Uncontrolled diabetes is the leading cause

 Opportunistic pathogen

 High mortality rate

 Antifungal agent (amphotericin B) along with surgery 
yield highest success
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 What is the best treatment for zygomycisis?
◦ Antifungal agents and surgery
◦ Amphotericin B and surgery
◦ Intraconazole and surgery
◦ Amb

 What is the most common underlying condition causing zygomycosis?
◦ HIV
◦ Organ transplant
◦ Diabetes mellitus
◦ Iron overload

 What species of zygomycosis is rarely isolated from lesions?
◦ Rhizopus microsporus
◦ Rhizopus arrhizus
◦ Apophysomyces corymbifera
◦ Apophysomyces elegans

 What causes a zygomycosis infection?
◦ Mucur
◦ Absidia
◦ Rhizomucor
◦ Zygomycetes

 What is the most common type of zygomycete infection?
◦ Pulmonary 
◦ Rhinocerebral
◦ Mucormycosis
◦ Rhizopus


