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Burn Wound Zygomycosis Caused by Apophysomyces elegans
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A case of zygomycosis caused by Apophysomyces elegans in a patient having 25% full-thickness burns is
described. Amputation of the leg was necessary to control rapid tissue invasion. The fungus was isolated from
soil in the burn environment.

Fungi of the class Zygomycetes, order Mucorales, are

saprophytic molds that subsist on decaying vegetable matter
in soil (8). Within the order Mucorales, the family Mucora-
ceae is the most important medically, since it has four major
genera known to contain species capable of causing zygo-

mycosis; these genera are Absidia, Mucor, Rhizomucor, and
Rhizopus. In 1979, Misra et al. described a new genus they
classified in the Mucoraceae that was isolated from soil
samples collected from a mango orchard in northern India
(7). Because of its impressive funnel-shaped apophysis, the
authors were prompted to describe the fungus as Apophy-
somyces elegans (7). Because reports of A. elegans as a

human pathogen are rare (6, 10; R. E. Winn, P. D. Ramsey,
and E. D. Adams, Clin. Res. 30:382A, 1982; R. E. Winn,
M. G. Rinaldi, P. Ramsey, and E. D. Adams, Abstr. Annu.
Meet. Am. Soc. Microbiol. 1984, F29, p. 297), we present a
case of zygomycosis due to A. elegans in a patient with
full-thickness burns that were contaminated with soil.
A 45-year-old man was admitted to the Royal Darwin

Hospital, Darwin, Northern Territory, Australia, 12 h after
sustaining 25% full-thickness burns to his face, chest, arms,
and feet. After resuscitation and cleaning of the heavily
soiled wounds, he was transferred to the Royal Adelaide
Hospital, Adelaide, South Australia, Australia, 4 days later
with respiratory distress and high fever. He improved suffi-
ciently for split skin grafting to be performed on both hands
and feet 2 weeks later. The grafts took well, and his
respiratory distress and fever soon settled. Two weeks later
he became febrile again and developed subcutaneous swell-
ing on the medial aspect of the right ankle. This swelling was
aspirated, but no organisms were seen or cultured. Despite
flucloxacillin therapy, he became systemically toxic. Blisters
and, later, sinuses discharging thick pus developed (Fig. 1).
A Gram stain of the pus showed no bacteria, but fungal
hyphae were detected by wet mount. Twenty-four hours
later, a zygomycete was isolated on blood agar (MEDVET
Science Co. Ltd., Adelaide, South Australia, Australia) and
Sabouraud dextrose agar. Amphotericin B therapy was

commenced, and the necrotic tissue was debrided (Fig. 2).
Below-knee amputation was performed a week later because
repeated aggressive surgical debridements failed to contain
the rapidly progressive infection, resulting in tissue necrosis.
The patient made a rapid postoperative recovery, and am-

photericin B therapy was continued for a further 2 weeks.
Macroscopic examination of the below-knee amputation

specimen showed extensive inflammation with ligament ne-
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crosis and periosteal inflammation but without bony involve-
ment. Multiple draining sinuses around the ankle contained
necrotic tissue resembling anchovy paste. The ankle joint
contained pus, and the posterior tibial vessels were sur-
rounded by an inflammatory mass.

Microscopic examination revealed a necrotizing inflam-
matory process involving fat, fibrous tissue, and muscle with
multiple confluent abscesses. In some areas of necrosis there
were broad, infrequently septate, hyaline, thin-walled hy-
phae having focal bulbous vesicles and irregular, nondichot-
omous branching characteristic of the zygomycetes in tissue.
Although there was no obvious angioinvasion, many blood
vessels contained recent thrombi. Inflamed and necrotic

FIG. 1. Blistering on medial aspect of right foot was the first
cutaneous sign of infection.
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FIG. 2. Necrotic tissue around the posterior tibial vessels at
surgical debridement.

nerves were noted. The ankle joint synovium was inflamed
and necrotic with surface pus and fibrin containing hyphae.

Fungal cultures of tissue inoculated onto Sabouraud dex-
trose agar (Oxoid Ltd., London, England) containing chlor-
amphenicol (0.25 mg/ml) and gentamicin (26 ,ug/ml) yielded
fast-growing, white downy colonies with no reverse pigment
that were composed of broad, nonseptate hyphae typical of
a zygomycetous fungus. The fungus grew well at 26, 37, and
42°C and became creamy white to buif with age. However,
laboratory identification of this fungus was delayed because
of the failure of the mold to sporulate on the primary
isolation medium or upon subsequent subculture onto potato
dextrose agar (Oxoid). The cultural characteristics described
above and the failure to sporulate on routinely used media
were reminiscent of the characteristics observed in clinical
isolates of Saksenaea vasiformis (1). However, when sporu-
lation was stimulated by the use of a nutrient-deficient
medium like cornmeal-glucose-sucrose-yeast extract agar
(3), typical sporangia of A. elegans were observed after 2
weeks of incubation at 26°C.

This rare thermotolerant zygomycete was readily recog-
nizable by its rapid growth at 42°C and by its characteristic
sporangial morphology. Sporangiophores were unbranched,
straight or curved, slightly tapering towards the apex, up to
200 ,um long, 3 to 5 ,um in width near the apophysis, and
hyaline when young but developing a sepia to brown pig-
mentation and a conspicuous subapical thickening 10 to 16
,um below the apophysis with age (see Fig. 4). Sporangio-
phores arose at right angles from the aerial hyphae and often
had a septate basal segment resembling the "foot cell"

FIG. 3. Young, multispored, pyriform sporangium of A. elegans
showing a typical funnel-shaped apophysis but without the subapical
thickening of a more mature sporangiophore. Magnification, x750.

commonly seen in Aspergillus spp. Rhizoids were thin
walled, subhyaline, and predominantly unbranched. Sporan-
gia were multispored, small (20 to 50 p.m in diameter),
typically pyriform, hyaline at first and sepia colored when
mature, columellate, and strongly apophysate (Fig. 3 and 4).
Columellae were hemispherical, and the apophyses were
distinctively funnel or bell shaped. Sporangiospores were
smooth walled, mostly oblong, and occasionally subglobose,
measured mostly 3.4 by 5.6 ,lm, and were subhyaline to
sepia. Zygospores were not observed.
A. elegans is readily distinguishable from other zygo-

mycetes of medical importance, especially the morphologi-
cally similar, strongly apophysate pathogen Absidia corym-
bifera, by having sporangiophores with distinctive funnel- or
bell-shaped apophyses and hemispherical columellae, a con-
spicuous pigmented subapical thickening that constricts the
lumen of the sporangiophore below the apophysis, and
distinct foot cells.

Isolations selective for thermotolerant fungi (2) were made
from eight soil samples collected from the ground on which
the patient rolled in his attempts to extinguish the fire.
Sabouraud dextrose agar in plates was inoculated with
aqueous soil suspensions and by direct inoculation of soil,
whereby portions of soil were mixed with molten agar just
before it was allowed to solidify. All isolation plates were
incubated overnight at 42°C. Soil isolation plates yielded a
rich zygomycetous flora, including species of the genera
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FIG. 4. Mature sporangium ofA. elegans showing the distinctive
funnel-shaped apophysis, hemispherical columella, and conspicuous
dematiaceous subapical thickening of the sporangiophore below the
apophysis. Magnification, x825.

Rhizopus, Choanephora, Mucor, and Apophysomyces. Five
of the eight soil samples yielded colonies ofA. elegans which
were indistinguishable from the clinical isolate. Living sub-
cultures of both the patient isolate and a soil isolate have
been deposited in the culture collection of the CAB Interna-
tional Mycological Institute, Kew, London, England (IMI
338332 and IMI 338333, respectively).

This patient had the fifth reported case of A. elegans

infection; it was the first case recorded outside the United
States and the first case seen in a burn patient. An extensive
burn is recognized as one of the important predisposing
conditions for zygomycosis (9). The patient received exten-
sive full-thickness burns that were covered by moist soil
during his attempts to extinguish the flames. At that time, the
fungus was probably introduced into the wounds from the
soil.

Typically, zygomycosis is an aggressive infection that
relentlessly invades blood vessels to cause thrombosis and
subsequent tissue infarction. Radical operative measures are
usually necessary to control infection, and these may include
aggressive debridement of large areas (4) or even amputation
of limbs (5, 10). Although every endeavor was made to save
the leg of the patient, the rapid progression of infection left
a below-knee amputation as the only reasonable option. His
postoperative systemic improvement was dramatic.
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