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CASE PRESENTATION 

 A twenty-seven year old farm worker from northern Illinois presented to the emergency 

department complaining of infection in his left leg.  A tender erythematous lesion was present on 

the outer side of the patient’s left thigh.  When drained the lesion contained a large amount of 

purulent material.  The physician sent some of the drainage to the laboratory for Gram stain, 

bacterial culture and susceptibility testing.  The patient was admitted and began a course of broad 

spectrum antibiotics.  On the initial Gram stain many polymorphonuclear cells (PMNs) were 

observed but no organisms were seen.  After an overnight incubation, the routine bacterial 

culture showed no signs of growth. 

The patient was referred to an infectious disease specialist (IDS) who drained additional 

pus from the wound and sent it to the laboratory for another Gram stain.  Again many PMNs 

were observed but no organisms were seen.  The IDS requested the specimen be stained with 

acridine orange.  The clinical laboratory scientist observed no bacteria, but did observe some 

large yeast-like structures with a very faint fluorescence.  She prepared a wet mount of the 

specimen using 10% potassium hydroxide (KOH).  On the wet mount, large, thick-walled yeast 

exhibiting board-base budding were observed.  Upon receiving the KOH result the IDS 

concluded that the patient had blastomycosis and requested a fungal culture on the remaining 

specimen.   
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The specimen was inoculated to Sabouraud brain heart infusion agar and brain heart 

infusion with blood, gentamicin and chloramphenicol.  White mycelial growth appeared at 20 

days of incubation at 25oC.  Microscopic examination of the mold revealed fine hyphae and 

round conidia borne on short conidiophores.  The culture confirmed initial diagnosis of 

blastomycosis. 

 

DISCUSSION 

 Blastomyces dermatitidis is a dimorphic fungus, meaning it has both yeast and mold 

forms.  Other dimorphic fungi include Sporothrix schenckii, Paracoccidiodes brasiliensis, 

Coccidiodes immitis and Histoplasma capsulatum.  These organisms grow as yeast at body 

temperature (37°C) and as mold at cooler temperatures.  It is the yeast form that is found in 

clinical specimens.   

Infections caused by B. dermatitidis are endemic in the central United States particularly 

the Ohio and Mississippi river valleys, but cases have also been reported in South America and 

parts of Africa.  In endemic areas, 1-2 cases per 100,000 are reported annually.1  For many years 

the source of infection was unknown, but contaminated soil was suspected.  In the mid-1980’s 

Klein and associates were able to isolate the mold form of the organism from decomposed wood 

and soil near water sources, therefore river banks are now considered the natural habitat of the 

organism.2,3  Risk groups for infection include farmers, forestry workers, hunters and campers.1 

 Most blastomycotic infections begin with inhalation of conidia causing primary 

pulmonary disease.  The infection may be asymptomatic or it may present as either acute or 

chronic pneumonia.4  When it presents as pneumonia, blastomycosis is often difficult to diagnose 

because of its tendency to mimic other diseases such as bacterial pneumonia, tuberculosis and 
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malignancy.5  Primary infections may resolve spontaneously, or they can spread via the blood to 

other organs including the skin, bone, male genitourinary system and the central nervous system.  

The skin is the most common site of extrapulmonary infection.6  The skin can also be the site of 

primary infection after traumatic inoculation of conidia, but this is not typical. 

 Two types of blastomycotic skin lesions have been described, verrucous or ulcerative.  

Initially the verrucous lesions appear as small papules which become crusted and warty over a 

period of weeks.  Ulcerative lesions develop more rapidly; starting as small pustules and 

progressing into a superficial ulceration.  A patient may simultaneously exhibit lesions of both 

types.4 

 Another dimorphic fungus that typically presents cutaneously is S. schenckii, commonly 

called rose gardeners’ disease.  This organism is found world-wide and is relatively common in 

the southern costal regions of the United States.7  Infection typically occurs when the organism 

introduced into the skin and soft tissues through a penetrating wound or animal bite.  A 

pulmonary form of infection is contracted by inhalation of the conidia.  Persons working in the 

outdoors are at greatest risk of infection.  The organism has been linked to sphagnum moss, 

decaying vegetation, soil, hay, rose bushes and evergreen seedlings.   

Sporothrix infections typically begin at the site of inoculation as a pink or purplish papule 

that slowly enlarges.8  It may take as long as twelve weeks for the first signs of infection to 

appear.  The nodule is not painful and may be mistaken for an insect bite.  Later the skin will 

blacken then ulcerate discharging small amounts of pus.  Secondary nodular lesions may develop 

along the adjacent lymphatic channels.7  Pulmonary lesions produce a chronic pneumonia with 

lesions in the upper lobes of the lung that resemble tuberculosis on x-ray.8  Sporothrix infections 
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can disseminate to the joints or the meninges.  Dissemination of the organism is rare and is 

typically seen in patients who are immunocompromised.7 

A third dimorphic fungus that can produce cutaneous lesions is P. brasiliensis.  This 

organism is endemic to South and Central America, with most cases found in Brazil.  This 

infection is sometimes called South American blastomycosis and much like B. dermatitidis 

infections, P. brasiliensis is contracted by inhalation of spores found in contaminated soil.  Like 

the North American disease, most cases of paracoccidiomycosis are thought to be subclinical 

with the infection being controlled by a competent immune system.  When disseminated disease 

occurs the incubation period can be quite long, five years or greater, making diagnosis more 

difficult.  The organism can disseminate to any organ but lesions of the skin or mucus 

membranes of the mouth, nose, throat or genitalia are most often observed.  Mucus membrane 

lesions are painful and ulcerative while skin lesions may be warty plaques or ulcerative crusted 

lesions.  Without treatment, the mortality rate of disseminated disease is quite high.9 

 C. immitis is a fungus found in dry, desert environments in the Western hemisphere.  In 

the United States most infections occur in Arizona and the San Joaquin Valley of California.  

Infections occur when the arthroconidia are inhaled with contaminated dust.  While many 

infections are self-limiting, some progress to a chronic pulmonary infection, which may spread 

to other organs including the skin and meninges.  Skin infections can have a variety of 

appearances including papules, pustules, nodules, subcutaneous abscesses, ulcers or verroucous 

granulomas.10 

 H. capsulatum is also associated with human infection but cutaneous lesions are not 

typically found.  The fungus is found world-wide in temperate climates and is endemic in the 

Ohio and Mississippi river valleys of the United States.  Conidia of H. capsulatum are found in 
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the soil, particularly soil that is contaminated with bird or bat feces.  Humans acquire the 

infection after inhaling conidia that have become airborne when the soil is disturbed.  The 

severity of histoplasmosis is directly related to the number of conidia that are inhaled.  Most 

people have subclinical pulmonary infections.  Others develop an acute flu-like infection which 

resolves spontaneously.  Disseminated infections occur in immunocompromised patients with 

bone marrow involvement common.  The liver, spleen, adrenal glands and meninges may also be 

affected.11   

Diagnostic testing 

 Because no single antifungal drug is effective against all mycotic infections, it is 

important to identify fungal pathogens to the species level.12  Identification of fungal organisms 

may be made by visualizing the organism in tissue or exudative material or via fungal culture.  

When examining sputum, pus or skin scrapings, wet mounts using 10% KOH solution are 

typically used.  The KOH dissolves the background material and keratin allowing the fungi to be 

more easily identified.   

Calcofluor white can be used along with the KOH solution when preparing wet mounts of 

culture specimens.  It binds to cellulose and chitin found in fungal cell walls.  When exposed to 

long-wave ultraviolet light, calcofluor white fluoresces, giving objects an apple green or blue-

white appearance depending on the excitation wavelength of the light.  When calcofluor white is 

used together with KOH the ability to detect fungi in specimens is increased.13  It can also be 

used in conjunction with the Papanicolaou stain to detect fungi in tissues. 

Fungi may appear on Gram stain, though this stain is usually used to detect bacteria.  On 

Gram stain, most yeast retain the primary crystal violet dye and appear purple.  Hyphae on the 

other hand, react poorly with Gram stain.14   
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Acridine orange is a fluorescent stain used to detect microorganisms in specimens, 

especially those in which the concentration of organisms is low.  The stain is used routinely in 

laboratories to detect bacteria in cerebrospinal fluid and blood cultures.5  The stain binds to 

nucleic acids of cells and bacteria.  The slides are viewed using UV light; bacteria and fungi 

typically exhibit bright orange fluorescence.  Acridine orange can detect both living and dead 

organisms.15  Although this stain can detect fungi, it is not widely used for this purpose. 

Other histologic stains are useful in detecting fungi in tissue specimens.  They include 

Grocott’s methenamine silver (GMS), periodic acid-Schiff (PAS) and hematoxylin & eosin 

(H&E).  GMS is best for visualizing the morphologic structure of the fungus, their cell wall stain 

brown-black with a blue-green background.  H&E is best for seeing the tissue’s response to a 

fungal infection, but not all fungi can be visualized with this stain, especially when present in 

small numbers.14  

It is the yeast form of B. dermatitidis that will be found in the direct examination material 

from the site of infection.  The yeast cells have a unique appearance consisting of large, round, 

thick-walled yeast 6-15 mm in diameter.  The yeast may bear a single daughter cell attached by a 

broad base.3   

Yeast cell of Blastomyces dermatitidis 

undergoing broad-base budding. 

Methenamine silver stain.  CDC/ Dr. 

Libero Ajello, 1996, Public Health Image 

Library, http://phil.cdc.gov/phil/. Accessed 

November 8, 2008. 
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Sporotrichosis may be more difficult to detect microscopically due to its small size and 

the low numbers found in pus and tissue.  S. schenckii is an oval or cigar-shaped yeast, 4-6 mm in 

diameter.8   

Shown here is a photomicrograph of the 

fungus Sporothrix schenckii during 

yeast phase. CDC/Dr. Lucille K. Georg, 

1964, Public Health Image Library, 

http://phil.cdc.gov/phil/. Accessed 

November 8, 2008. 

 

P. brasiliensis produces larger yeast cell, which must be distinguished from B. 

dermatitidis.  This can be done by finding budding yeast cells.  P. brasiliensis has multiple rather 

than single buds and the buds are attached to the parent cell by a narrow base rather than a broad 

base.  The appearance of the parent cell with multiple buds is described as resembling a ship’s 

wheel.9 

This photomicrograph depicts budding 

cells of the fungus Paracoccidioides 

brasiliensis during its yeast phase.  

CDC/Dr. Lucille K. George, 1963, Public 

Health Image Library, 

http://phil.cdc.gov/phil/. Accessed 

November 8, 2008. 
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C. immitis does not produce yeast cell in clinical specimens, instead thick-wall 10-80 mm 

diameter spherules filled with endospores can be observed.  Lastly, H. capsulatum can be 

observed in tissue, blood and bone marrow specimens.  Intracellular budding yeast are typically 

seen.10  

Histopathology of coccidioidomycosis. 

Spherule with endospores of 

Coccidioides immitis. PAS stain.  CDC, 

author and date unkown, Public Health 

Image Library, http://phil.cdc.gov/phil/. 

Accessed November 8, 2008. 

 

In most cases, dimorphic fungi can be grown in culture.  The growth requirements of the 

organisms will vary by species.  These cultures must be handled with extreme care in a biologic 

safety hood because of the potential of contracting illness.  Conversion of the hyphal form of the 

organism to the yeast form provides a definitive diagnosis.  

With the exception of some fastidious strains, most B. dermatitidis will grow on 

nonselective fungal media such as Sabouraud brain heart infusion agar (SABHI).  Culturing to a 

more enriched media such as brain heart infusion with blood, gentamicin and chloramphenicol 

will allow those fastidious strains to be grown.16  When grown at 25-30°C, mold colonies will 

appear in 1-4 weeks.  They are typically white to gray-brown in color with a silky or hair-like 

appearance.  Microscopically the hyaline hyphae are 1-2 mm in diameter with oval or pyriform 

conidia borne on long or short conidiophores resembling a lollipop.  The mold phase can be 

converted to the yeast phase by subculturing the organism and incubating at 35-37°C.3 
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This is a photomicrograph of 

Blastomyces dermatitidis using a cotton 

blue staining technique.  CDC/Dr. 

Leanor Haley, 1969, Public Health Image 

Library, http://phil.cdc.gov/phil/. Accessed 

November 8, 2008. 

 

 The hyphal form of S. schenckii will grow on Sabouraud dextrose(SDA) or SABHI agar 

in a few days to weeks.  Initial growth is cream colored but colonies turn brown to black with 

age.  Microscopically, the conidia are arranged on the tips of conidiophores in a bouquet-like 

fashion.  The conidia may be hyaline or dark in color.8 

Magnified 500X, this photomicrograph 

revealed the presence of Sporothrix sp. 

fungal organisms that were isolated 

from a peat moss specimen. CDC, 1971, 

Public Health Image Library, 

http://phil.cdc.gov/phil/. Accessed 

November 8, 2008. 

P. brasiliensis colonies require 2-3 weeks to grow on SABHI agar.  Colonies have a 

variety of appearances including flat, wrinkled, cottony or glabrous.  They are ivory to brown in 

color.  Microscopically the hyphae may be sterile.  If conidia are present they are round to oval 

borne on short condiophores.9   
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On SDA or SABHI, C. immitis colonies are initially moist and glabrous.  With age, 

cottony mycelia are produced.  Microscopically hyphae with arthroconidia are seen.  These 

arthroconidia are separated by empty disjunctor cells.  C. immitis can not be converted to 

spherules using conventional fungal media.10 

Arthroconidia of Coccidioides immitis, 

CDC/ Dr. Hardin, 1965, Public Health 

Image Library, http://phil.cdc.gov/phil/. 

Accessed November 8, 2008. 

 

 

 

H. capsulatum colonies typically take three to six weeks to appear on SABHI in culture.  

The colonies may be glabrous, velvety or cottony in appearance.  Microscopically, two types of 

conidia borne on conidiophore at 90° angles to the main hyphae can be seen.  The microconidia 

are round, oval or teardrop-shaped and may have a smooth or rough wall.  The macroconidia are 

thick-walled with tuberculate (spiny or fin-like) projections.16 

This photomicrograph reveals a 

number of macroconidia of the fungus 

Histoplasma capsulatum. CDC/Dr. 

Libero Ajello, 1963, Public Health Image 

Library, http://phil.cdc.gov/phil/. Accessed 

November 8, 2008. 
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Nucleic acid probes from Gen-Probe Incorporated (San Diego, CA) are now available 

that can rapidly and reliably be used to confirm the identity of B. dermatitidis H. capsulatum and 

C. imitis grown in culture.  Use of these probes can confirm the identity of the growth much 

more rapidly than converting the mycelial growth to the yeast phase. The Gen-Probe® tests use 

single-stranded DNA probes with chemiluminescent labels that bind with ribosomal RNA 

sequences of the target organism.  Once visible growth of the organism is detected on culture 

material, a 1-2 mm2 sample of the organism is transferred to the lysing tube (broth culture can be 

used as well).  A lysing reagent is added to the tube and the tube is placed in a sonicator to 

release the ribosomal RNA.  Liquid from the lysing tube is transferred to a probe reagent tube 

and it is incubated in a 60 °C water bath for 15 minutes.  The tubes are removed from the water 

bath and a selection reagent is added.  The selection reagent allows the hybridized DNA probe to 

be distinguished from the non-hybridized DNA. Finally, the test is read in the Gen-Probe® 

luminometer.  All three probes are quite sensitive, but the B. dermatitidis probe has been shown 

to produce positive results with P. brasiliensis.  Unfortunately, the efficacy these tests have not 

been demonstrated on direct clinical specimens.17,18,19 

The DiversiLab™ repetitive-sequence-based PCR system from BioMérieux, Inc. 

(Durham NC)�can also be used identify B. dermatitidis H. capsulatum and C. imitis grown in 

culture.  This process involves extracting DNA from the isolates then amplifying the DNA using 

the DiversiLab™ mold kit.  The rep-DNA products are separated using a microfluidics chip 

creating a DNA fingerprint of the isolate.  The DNA fingerprint is analyzed using Diversilab™ 

software which compares it to all the fingerprints in the data base.20   
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Another means of identifying fungal infections is via detection of antibodies in the 

patient’s serum.  Immunodiffusion, complement fixation and enzyme-linked immunosorbent 

assays are available for antibody detection of either B. dermatitidis or H. capsulatum.   These 

serologic tests are highly sensitive but are not specific due to antibody cross-reactivity between 

the two organisms.5 

Serologic tests for sporotrichosis are available in latex agglutination and enzyme-linked 

immunosorbent assay (ELISA).  These serologic tests may be needed to confirm cases in which 

the number of organisms is too low to be detected by stain or culture.7 

A tube precipitin test for IgM antibodies or a complement fixation test for IgG antibodies 

is often used to detect C. immitis infections.  These tests are reliable in most cases, though some 

immunocompromised patients with diffuse pulmonary disease produce negative results.10 

Skin tests similar to the tuberculin skin were used in the past to detect some of these 

fungal illnesses.  Skin testing has not proved to be useful for a number of reasons.  In areas 

endemic to H. capsulatum, a positive test only indicates prior exposure to the organism; it does 

indicate whether the fungus in question is causing the patient’s current illness.  A skin test using 

blastomycin lacks specificity and sensitivity and is no longer available.5  Skin testing for C. 

immitis is often negative in immunocompromised patients known to have the disease.10 

 

CASE CONCLUSION 

 Upon receipt of the KOH results, the attending physician discontinued the antibiotic and 

began antifungal therapy.  When questioned regarding previously pulmonary illness, the patient 

admitted he had developed a persistent dry cough several weeks previously. The patient had 

attributed the cough to exposure to dust and allergens on the farm and did not mention it to the 
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admitting physician.  The patient was released and remained on treatment for several months.  

No reoccurrence of the disease was reported after therapy was discontinued. 
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