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a b s t r a c t

A zygomycetous fungus was observed in a biopsy of a 9-year-old male. The patient was presented with
severe cutaneous lesions subsequent to a traumatic car accident. Following fungal detection, antifungal
treatment was prescribed but condition deteriorated rapidly and above knee amputation was done as
lifesaving and to control fungal infection. Analysis of the 28 S rRNA gene (accession KT149770) aligned
the isolate with members of the genus Apophysomyces and the pathogen was identified as Apophysomces
variabilis.

& 2015 International Society for Human and Animal Mycology. International Society for Human and
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1. Introduction

Zygomycosis (mucormycosis) is a rare but often fatal infection
caused by fungi in the class Zygomycetes. It usually affects persons
with underling factors such as diabetes mellitus, metabolic
acidosis, or immunodeficiency states [1,2]. Zygomycetes are sa-
prophytic fungi that are ubiquitous in soil or decaying organic
material. The clinical manifestations of zygomycosis mainly are
rhinocerebral, pulmonary, cutaneous, gastrointestinal, cardiac and
cerebral disease [1]. The most common agent of zygomycosis is
Rhizopus species, but other species in the order Mucorales such as
Absidia, Mucor, Rhizomucor are also frequently seen, whereas
Saksenaea vasiformis and Apophysomyces elegans are considered
rare pathogens [2]. Many infections caused by Apophysomyces spp.
have been reported including fatal necrotizing fasciitis in im-
munocompetent patients [3,4]. Apophysomyces variabilis is con-
sidered an emerging species which is able to inflict significant
diseases even among immunocompetent patients [5,6]. We de-
scribe a case of cutaneous zygomycosis caused by a zygomycete in
an immunocompetent 9-year-old child who had a trauma from a
car accident.
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2. Case

A 9 year old previously healthy child admitted to Aseer Central
hospital, southern region of Saudi Arabia in January 3rd, 2014,
with complaint of fever and swelling of the left leg of two weeks
duration, following road traffic accident. The patient sustained
condylar fracture of the left femur and lacerated wound of medial
aspect of the left leg, initially seen in a peripheral hospital where
he was given antibiotics and wound care, but fever continued and
swelling progressed over several days.

The patient was admitted to Aseer Central Hospital after two
weeks in the peripheral hospital in January 2014. On the first day
of admission to Aseer Hospital, initial microbiology report stated
the detection of Pseudomonas aeruginosa. Accordingly, the patient
started on broad spectrum antibiotics that included intravenous
vancomycin (Gulf Pharmaceutical Industries, UAE) at a dose of
10 mg/kg every six hours and intravenous meropenem (Astra Ze-
neca UK Limited) at dose of 20 mg/kg every eight hours, as well as
debridement of the wound several times. No response to these
measures was observed and the patient condition worsened with
progression of wide spread necrosis of skin and soft tissue that
extended from mid-thigh down to the left ankle (Fig. 1).

On day three of hospital admission debrided tissues specimens
were submitted to both histopathology and microbiology labora-
tories. Direct microscopy of smears from debrided tissues showed
l Society for Human and Animal Mycology Published by Elsevier B.V. All rights
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Fig. 1. Massive ulcerated cutaneous zygomycosis lesions on the left leg of the
9 years old patient. Lesions seen after two weeks (A) and wide spread necrosis of
skin and soft tissue that extended from mid-thigh down to the left ankle seen just
prior to amputation (B).

Fig. 2. A direct microscopy micrograph of smear from debrided tissues obtained
from the 9 year old male patient suffering from a subcutaneous wound infection.
Note the broad hyaline multinucleated aseptate hyphae suggestive of a zygomy-
cetous fungus.
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broad hyaline multinucleated asptate hyphae suggestive of a zy-
gomycetous fungus (Fig. 2). Histopathology specimen from the
debrided tissues showed aseptated broad hyaline hyphae.

Culture was performed on Sabouraud dextrose agar (SDA)
Fig. 3. Growth of the zygomatous fungus (AB7-1) on Sabouraud dextrose agar (A) showi
hyphae (B, C).
plates. Identification of the mold was done on the basis of colony
morphology appeared on SDA and on microscopic features fol-
lowing recommended guiding principles [7]. Heavy mold growth
on SDA from the purulent material was obtained after 3 days in-
cubation at 30 °C (Fig. 3A). Under the microscope the mold shows
broad aseptate hyaline hyphae which showed a unique type of
sporangium (Fig. 3B and C).

On day three and following a positive mycological report, a
combination of intravenous voriconazole and amphotericin B was
started. Voriconazole (Pfizer Inc.) was given at a dose of 6 mg/kg
each 12 h for the first 24 hours, then 4 mg/kg after; and ampho-
tericin B (Gilead Science, Paris, France) at dose of 1 mg/ kg taken
once daily for two weeks. This combination was launched trying to
control the infection. But condition deteriorated more and fever
continued, limb became non-viable and the patient admitted to
pediatric intensive care unit with signs of septic shock. Above knee
amputation was done as lifesaving and to control fungal infection.
After amputation patient improved and discharged in good con-
dition after one month of stay in hospital on oral itraconazole
(SPIMACO) at 150 mg taken daily for one month to be followed up
in OPD.

PCR amplification of the D1/D2 domains of the ribosomal large
subunit (LSU) was performed [8]. Obtained nucleotide sequences
(bp 709; Genebank accession number KT149770) were tested on
the BLAST electronic system (http://blast.ncbi.nlm.nih.gov/Blast.
cgi). Then sequences were analyzed using PHYDIT for Windows
(Version 3.1., J. Chun) and in comparison to all known sequences of
zygomycetes found in GenBank database. A phylogenetic tree was
made using the neighbor-joining algorithm. Sequence analysis of
domains D1 and D2 of the 28 S rRNA gene showed that the isolate
belonged to members of the genus Apophysomyces and the pa-
thogen was identified as Apophysomces variabilis (Fig. 4).
3. Discussion

Primary cutaneous zygomycosis is characterized by necrotic
lesions and the fungus is usually inoculated by trauma [9]. We
report a rare case of zygomycosis in a child. This infection might
have been caused by an implantation of the fungus from soil via
the traumatic car accident to the same degree as cutaneous zy-
gomycosis generally [9,10]. The present case is considered a pri-
mary cutaneous zygomycosis given the fact that the patient had
undergone a traumatic injuries followed by soil contamination.
This type of infections was described to occur rapidly and become
invasive in up to 50% of cases involved in extensive soil con-
tamination [11]. Similar cases have been described in the
ng heavy white mold. Under the microscope the mold shows broad hyaline aseptate



Fig. 4. Estimate of Apophysomces phylogeny based on sequence analysis of do-
mains D1 and D2 of the 28 S rRNA gene (accession KT149770) showing the taxo-
nomic position of the strain AB7-1 (arrow) within members of the genus Apo-
physomces. The analysis shows that the strain is placed within a clade encom-
passing A. elegans and A. variabilis.
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literature. Kordy et al. [12] reported a posttraumatic necrotizing
fasciitis caused by Apophysomyces elegans in a child and many
cases with various outcomes have been reviewed [13].

The case presented in this report was unfortunate to have gone
through such a dreadful consequence. Initial assumption of a
bacterial infection (two weeks in peripheral hospital and 2 days on
central hospital) has worsened the condition of the child and
obviously the fungus propagated heavily. If diagnosed early, a zy-
gomycosis case is generally has a good prognosis [9]. In this study,
the case was treated with a combination of amphotericin B and
voriconazole. Studies have shown that only amphotericin B had
good fungistatic activity against zygomycete fungi; whereas vor-
iconazole has shown MICs ranged from 2 to432 mg/ ml [14]. It is
obvious that the use of amphotericin B rather than voriconazole
had managed the infection. Few cases of cutaneous zygomycosis
have been described in Saudi Arabia. A case was described in a 65-
year-old Saudi immunocompetent male with no significant past
medical history but the patient told he had a palm tree thorn prick
[15]. A primary cutaneous zygomycosis that resembles necrotizing
fasciitis in a young healthy Saudi male patient with a polytrauma
was reported [16]. Their case had similar epidemiological and
clinical pictures but this team has succeeded in achieving a com-
plete recovery. They indicate early diagnosis by tissue culture and
histopathology study as a prerequisite to successfully treatment
[16].
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