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Diabetes is the most common metabolic disease in humans. One of the major complications of the disease is foot ulcer that is
prone to infection. The most common causes of infection which have been reported in these patients are bacteria and fungi such
as Candida, Aspergillus, and Rhizopus species. We report one such rare case with calcaneal osteomyelitis caused by Aspergillus
ochraceus in a patient with diabetic foot osteomyelitis. The case was a 68-year-old male with a history of type II diabetes for 2
years. The patient had two ulcers on the right heel bones for the past 6 months with no significant improvement. One of the most
important predisposing factors to infectious diseases, especially opportunistic fungal infection, is diabetes mellitus. Aspergillus
species can involve bony tissue through vascular system, direct infection, and trauma. Proper and early diagnosis and treatment of
diabetic foot infection can reduce or prevent complications, such as osteomyelitis and amputation. The annual examination of feet
for skin andnail lesion, sensation, anatomical changes, and vascular circulation can be useful for prevention and control of infection.

1. Introduction

Foot infections are the most common infection problem
in diabetic patients that needs hospitalization and surgical
intervention and it occurs in 10% of all patients with diabetes.
Many studies show that diabetes mellitus is an important
underlying disease for opportunistic fungal infections espe-
cially in diabetic foot osteomyelitis (DFO) patients [1]. These
patients are vulnerable to fungal infections, which can be
chronic and generalized and barely respond to antifungal
therapy. Among fungal infections, candidiasis and aspergillo-
sis are the most common factors and usually do not respond
to antibiotic therapy and the disease becomes chronic [2].
There are many types of complications in DFO patients. That
is present in approximately 20% of cases of foot infection in
persons with diabetes [3] and greatly increases the likelihood
that the patient will require a lower-extremity amputation [4].
One of the most controversial issues confronting the DFO is

lack of widely agreed guidelines for its diagnosis, treatment,
and management [5]. Almost all DFO cases result from
contiguous spread of infection from adjacent soft tissue.
The soft-tissue infection usually starts as a complication of
a neuropathic ulcer but can result from penetrating injury
or ischemic soft-tissue loss. Arterial insufficiency may be
present but tends to play a less important role than neuropa-
thy. As foot ulcer in diabetic patients is formed at the site of
pressure such as great toes, metatarsal heads, and calcaneus,
thus osteomyelitis most commonly affects the underlying
bone of these sites. The midfoot bones are less commonly
involved unless foot deformity has caused ulceration [6].
DFO can be caused byAspergillus in immunosuppression and
diabetes patients, butAspergillus osteomyelitis is infrequently
reported [7]. We reported one such rare case with calcaneal
osteomyelitis caused byA. ochraceus in a patient with diabetic
foot ulceration (DFU).
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2. Case Presentation

In November 2014, a 68-year-old male, with a history of type
II diabetes for 2 years and two ulcers on the right heel bones
for the past 6 months, was admitted to an infection ward
of Razi Hospital, Mazandaran, Iran. During the 6 months,
the patient was hospitalized two times, but there was no
significant improvement. On physical exams, there were two
wounds on the right heel bones with erythema, soft-tissue
swelling, tenderness, and discharge from the wounds. The
wounds measured 2 × 3 cm and 2 × 2 cm (Figure 1). The
patient noted occasional fever 1 week before admission.There
were no other symptoms such as chest pain, cough, and
sputum. In routine blood tests, no leukocytosis was detected,
Hb was 8.4 g/dL, and ESR was 94mm/hr. An ultrasound
examination of the right foot has revealed soft-tissue swelling
with irregular margins. Then magnetic resonance imaging
(MRI) of right foot was performed. The MRI showed a
destructive lesion in posterior part of calcaneus with soft-
tissue involvement secondary to calcaneal osteomyelitis with
abscess bone and soft tissue. Soft-tissue edema around ankle
and hind foot due to inflammation is shown (Figure 2).

Finally, an excisional biopsy was performed for diag-
nosis of chronic osteomyelitis. The samples were sent to
the laboratory for detection of atypical mycobacteria, fungi,
and pathological condition. The pathology finding in H&E
staining was chronic inflammatory cells and fungal septate
hyphae. Bacterial cultures were negative. In direct micro-
scopic examination (KOH + DMSO preparation) of the
biopsy specimen dichotomous branching septate hyphae and
rough globose conidia were observed (Figure 3). The biopsy
from bone specimens was cultivated in Sabouraud dextrose
agar (SDA) and brain heart infusion agar (BHIA). SDA
and BHIA culture media after 72 hours’ incubation at 27∘C
yielded yellow-orange colonies with granular texture, and
the reverse was pale to brownish. Microscopic morphology
of colony shows conidial heads that were radiating and
splitting into several columns. Conidiogenous cells were
biseriate. Conidiophores were brownish and roughened near
the vesicle. Conidia were globose to subglobose, pale green,
and finely echinulate. Presumptive identification primarily on
the basis of its macroscopic and microscopic characteristics
was as Aspergillus flavus (Figure 4).

The polymerase chain reaction assays have been per-
formed with the yielded colonies. A part of 𝛽-tubulin gene
was amplified using primer pair Bt-F (5-GGTAACCAA-
ATCGGTGCTGCTTTC) and Bt-R (5-ACCCTCAGTGTA-
GTGACCCTTGGC) and sequenced for accurate identi-
fication [8]. The comparative DNA sequences analysis by
nucleotide Basic Local Alignment Search Tool (BLAST)
showed that the amplified sequence had 99% identity with the
beta-tubulin genes of A. ochraceus with GenBank accession
number FR775371.1.

According to the criteria of EORTC/MSG (European
Organization for Research and Treatment of Cancer/Mycoses
Study Group), the present case was a proven invasive
aspergillosis [9]. Aspergillus osteomyelitis was diagnosed
based on positive direct microscopy, culture, and histological
data. In KOH preparation and histopathology examinations

Figure 1: Two wounds on the right heel bones.

Figure 2: The MRI showed a destructive lesion in posterior part of
calcaneus.

Figure 3: A direct examination of the removed fungus ball showing
septate and dichotomous branching hyphae, vesicles, and conidia
suggestive ofAspergillus species (KOH+DMSOpreparation, ×800).

of wound biopsy hyphae are accompanied by evidence of
associated tissue damage, as well as recovery of Aspergillus
colonies in culture of a specimen obtained using a sterile
procedure and MRI finding of abnormal site consistent with
an invasive process. Antifungal susceptibility testing of the
isolate was performed by microbroth dilution technique in
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Figure 4: Conidial heads and brownish roughened conidiophores
of Aspergillus ochraceus (Lactophenol Aniline Blue preparation).

accordance with Clinical and Laboratory Standard Institute
(CLSI) guidelines M38-A2 [10]. Antifungal susceptibility
of isolated Aspergillus showed low minimum inhibitory
concentrations of posaconazole (Schering-Plough, Kenil-
worth, USA) (0.032 𝜇g/mL) and caspofungin (Merck Sharp
& Dohme, Haarlem, Netherlands) (0.125 𝜇g/mL). Voricona-
zole (Pfizer Central Research, Sandwich, United King-
dom) (1 𝜇g/mL), itraconazole (Janssen Research Foundation,
Beerse, Belgium) (1 𝜇g/mL), and amphotericin B (Bristol-
Myers Squibb, Woerden, Netherlands) (16 𝜇g/mL) showed
reduced susceptibility. He was primarily before accessing
the antifungal susceptibility test treated with amphotericin B
(deoxycholate) 50mg/d. Finally, the treatment regimen was
shifted to oral voriconazole 200mg 2 times per day and
patient was discharged with good general condition. The
patient’s signs (twowounds on the right heel bones) improved
after treatment for 4 months by voriconazole (Figure 5).

3. Discussion

Patients with diabetes mellitus are at risk for infectious
diseases, especially opportunistic fungal diseases. People with
diabetes are prone to having fungal diseases for various
reasons such as progressive suppression of immune system
and increasing glucose concentration in mucosal tissues
and various body fluids. So many reports show increasing
of prevalence and severity of fungal infections in mouth,
genital systems, nail, urinary system, and tissues, especially
in patients with incompletely treatment. Foot in diabetic
patients is a high risk organ for trauma and neuropathy
that is prone to fungal infections [11, 12]. Fungi such as
Aspergillus conidia are known to be ubiquitous in nature
and are the commensals in the respiratory tract. In patients
with immunosuppression, these organisms can multiply
and cause widespread infection involving respiratory system
and sometimes even skeletal system. Fungal osteomyelitis
is increasingly reported in the literature but Aspergillus
osteomyelitis is infrequently reported. Osteomyelitis is com-
mon in cases of polytrauma, where multiple surgeries cause a
break in the natural barriers of skin and mucous membrane,
and compromises the patient’s immune system. In such
cases Staphylococcus aureus is the most common cause and

Figure 5:The complete remission of right heel lesion after 4-month
treatment with voriconazole.

the long bone metaphysis is the most common localization
of osteomyelitis. However, fungi, anaerobes, and so forth are
rare causative agents and involvement of calcaneus bone is
infrequent condition [13, 14]. Koehler et al. reviewed 47 bones
and joints cases infected by aspergillosis and A. fumigatus
was the most common Aspergillus species. The osteomyelitis
of the foot bones was reported as 5% and a total of 38% of
cases had disseminated aspergillosis with initial presentation
of local symptoms but in our patient there were only local
symptoms (lung and brain CT scans were normal) [15].
Similar to Bathoorn et al. andKoehler et al. study, in our study
voriconazole was used in treatment [16].

Aspergillus ochraceus is a mold species in the genus
Aspergillus known to produce the toxin ochratoxin A, one
of the most abundant food-contaminating mycotoxins, and
citrinin. It also produces the dihydroisocoumarin mullein
[17].

Aspergillus can involve bony tissue through vascular
system, direct infection, and trauma. Generally, one of the
common fungal diseases which occurred in uncontrolled
diabetesmellitus ismucormycosis.Mucormycosis is the com-
mon name given to several different diseases caused by fungi
of the order Mucorales. Usually mucormycosis presents as an
acute infection and manifests in rhinocerebral, pulmonary,
gastrointestinal, cutaneous, or disseminated forms, rarely
affecting otherwise healthy people [18].

Proper and early diagnosis and treatment of diabetic
foot infection can reduce period and complication, such as
osteomyelitis and amputation. Two parameters should be
determined for this purpose: (1) the causative organisms
and (2) wound size. Microbiological examinations of biopsy
material are necessary for identification of the infectious
organisms to species level and determining in vitro sus-
ceptibility profile to antifungal that can assist clinicians in
treatment decision making. Some methods such as radio-
graphy, isotope scan, CT scan, and MRI can be useful for
measurement of wound extent which have advantages and
disadvantages of their own [19]. Amputation in patients with
DFU can occur due to missing diagnosis of osteomyelitis.
Hematologic variables such as WBC count and ESR level
may not be helpful in making the diagnosis. Though normal
range of ESR reduces probability of osteomyelitis and with
ESR of more than 70mm/hr, the diagnosis of osteomyelitis
is more likely. But biopsy of the bone is necessary for
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definitive diagnosis of DFO [20]. In our patient, ESR level was
94mm/hr which increased the likelihood of osteomyelitis.

Other points that should be considered regarding
osteomyelitis are as follows: lack of healing after a few
weeks while the wound is well protected and the pressure is
removed, radiographic evidence of bone lesion, unexplained
leukocytosis, and wound with surface more than 2 cm and
depth of more than 3mm can be suspected to osteomyelitis
[21]. Both of the wounds surfaces were greater than 2 cm2.
MRI shows extent of the wound more than other methods.
CT scan andultrasound are helpful for diagnosis of soft-tissue
lesions such as abscess, fistula, and involvement cortex of the
bone [22].

Aspergillus can easily infect damaged foot tissue in dia-
betic patients through contaminated shoes and clothes. So
using proper shoes and clothes and also the periodical exam-
ination of the feet for detecting skin and nail lesion, sensation
of foot, anatomical changes, and vascular circulation of foot
can be useful for prevention of infection [23].

Cases of fungal osteomyelitis in the literature that were
reviewed showed that surgical resection accompanied by
systemic antifungals therapy had a lower recurrence and
higher success rate as compared to those that were treated
with antifungals alone, which may be due to the fact that
penetration of most drugs into the bone tissue is low [24].
We treated our patient with surgical debridement along with
amphotericin B and voriconazole with good results.

This report highlights the presence of emerging patho-
gens and supports the necessity of careful microbiological
identification at the species level, thereby reinforcing the
physician’s attention toward the possibility of invasive fungal
infection in diabetic patients.
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