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Introduction

Mucormycosis is an opportunistic, aggressive, luckily rare
fungal infection that most commonly causes pulmonary, sinoor-
bital, gastrointestinal, and skin disease [1]. Its incidence is 1.5%
among invasive fungal infections [2]. But, the mortality from
mucormyecosis is significantly high (>30-50%), with disseminat-
ed disease accounting for 90% of deaths. Patients with localized
cutaneous disease have a much lower mortality rate while it is
still significant (10-30%) [3]. Although diabetic ketoacidosis and
immunodeficiency are wellknown risk factors for the infection,
cases of Cutaneous Mucormycosis (CM) in previously healthy
subjects secondary to trauma have been reported [4]. Following
inoculation of the fungus into the skin, the infection can prog-
ress to the subcutaneous tissue, muscle, and bone. Osteoarticu-
lar Mucormycosis (OAM) is extremely rare. Even so, if not diag-
nosed and treated promptly, it can have serious consequences,
including amputation of extremities and death. Herein, we de-
scribe a rare instance of mucorales-associated osteomyelitis in
an immunocompetent child who survived amputation with the
combination of antifungal therapy and surgery.

Case report

A previously healthy 10-year-old boy was attended to our
clinic with a non-healing wound on the frontal surface of his left
ankle. Ten months ago, he suffered a sharp-penetrating injury in
the location of the lesion. He complained of swelling, discharge,
and redness 15 days after the insult. He was internalized with
the preliminary diagnosis of cellulitis and osteomyelitis and was
given parenteral antibiotics for 2 weeks, and then continued
with oral antibiotics. Although the redness and the discharge
subsided, the lesion did not resolve completely. Due to the lack
of improvement and the enlargement of the swelling at the
6-month follow-up, X-ray imaging was performed and revealed
cystic lesions. Then, he underwent a bone biopsy. Histopatholo-
gy was evaluated as chronic osteomyelitis and non-specific find-
ings. Since he was recommended to undergo an amputation,
he was brought voluntarily to our unit for a second opinion and
further research. On examination, he was afebrile and hemody-
namically stable. His systemic examination was unremarkable
other than a localized 8x10 cm area of erythematous swelling
over the distal anterior surface of his left leg just proximal to
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the ankle. The wound emitted an extremely foul odor. There
was a necrotic center and a purulent discharge from the lesion
(Figures 1A-C). Laboratory examination revealed a white blood
cell count of 7,12x10° /L with predominant neutrophilia. C-re-
active protein and erythrocyte sedimentation rate (ERS) were
increased (4.2 mg/dL (normal <0.5) and 42 mm/hour (normal<
20), respectively). The patient was started on parenteral teico-
planin (12 mg/kg/loading dose, 3 times, 12 hours apart; then
10 mg/kg/day] and meropenem (60 mg/kg/day, 3 times) treat-
ment after taking wound and blood culture samples. No growth
was observed in blood culture, though wound culture yielded
polybacterial growth. X-ray and Magnetic Resonance Imaging
(MRI) revealed a cystic lytic lesion on the distal tibia expending
and eroding the distal physis of the tibia and ankle joint (Figures
2A-D). During surgery, it was observed that the medial cortex
of the distal tibia was completely destroyed and fistulized from
there. Abundant necrotic tissue was removed from the bone
and surrounding tissues (Figures 3A-B). The sinus tracts were
excised, and the material was sent to the pathology. At the
first stage of the surgery, an antibiotic (vancomycin) embedded
chain was placed into the defected intramedullary area. Histo-
pathological examination of the removed tissue was found to be
compatible with mucormycosis (Figures 4A-C). The patient was
started on liposomal amphotericin B (L-AMB; 5 mg/kg/day), af-
terward. Broad-spectrum antibiotic therapy, which was started
empirically, was discontinued on the 10" day of treatment. In
the 8™ week of the antifungal therapy, the second stage of the
surgery was performed. The antibiotic chain was removed, and
remnant mucormycotic tissues were debrided extensively. The
tibial surface of the tibiotalar joint was destructed. The articular
surface of the talus and distal femurand medial malleoli were
excised and the bony defect was measured. There was a total
of 4 cm bone loss. Then a 9 cm long ipsilateral fibular strut graft
was harvested in a non-vascularized manner. One side of the
strut was placed into the tibial intramedullary area, and the
other side was inserted directly into the 1 cm deep cavity, which
was created by an autologous cartilage harvester at the talus.
Tibiotalar arthrodesis was completed by a lateral malleolus ana-
tomical plate which is placed medially from talus to tibia. Stabil-
ity was assessed before closure, and no additional external fixa-
tion was required. The clinical findings of the patient showed
significant improvement with surgical debridement and L-AMB
therapy. He started to put on weight on his feet in the first week
of treatment with a walking cast. ESR decreased to 22 mm/h.
We did not consider amputation because the patient respond-
ed very well to surgical debridement and antifungal treatment.
We decided to switch to oral posaconazole (300 mg twice daily
for 2 doses, then 300 mg once daily) therapy and close clinical
follow-up because the patient wanted to return to his country
for social reasons.

Discussion

Mucor spp. are filamentous fungi with typically broad, thin-
walled septate hyphae. They are fast-growing opportunistic
pathogens that can lead to invasive infections, especially in
immunocompromised patients and diabetics [3]. These organ-
isms are ubiquitous in nature, including putrefying plants and
soil [5]. The most common clinical syndromes include rhino
orbital-cerebral, pulmonary, gastrointestinal, and Cutaneous
Mucormycosis (CM) [6]. In a French study of 101 patients with
mucormycosis, hematologic malignancy was the most common
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Figures 1(A-C): A 10-year-old boy with an 8x10 cm area of swelling

over the distal anterior surface of his left leg just proximal to the
| ankle.
o
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Figures 2: The anteroposterior and lateral X-ray view of the ankle,
note a cystic lytic lesion on the distal tibia expending and eroding
the distal physis of the tibia and ankle joint (A and B).

T1 MRI secs of the same lesion, showing a uniform solid pattern,
with eroding the distal tibia and subcutaneous tissue on the ante-
\\rior part of the ankle (C and D).

J

risk factor, occurring in 50% of patients, followed by diabetes in
23% of cases [7]. Trauma-related mucormycosis was observed
in 18%. The same study revealed that the lungs (28%; 79% in
hematology patients) and rhinocerebral (25%; 64% in diabetic
patients) involvement were the leading sites of infection [7].
CM infection can occur after any condition that disrupts the
skin barrier integrity. This situation can range from major trau-
ma such as war, earthquake, or traffic accident tosomething as
minor as a mosquito bite, or a skin abrasion to surgical inter-
vention [8,9]. Penetrating trauma in our previously healthy case
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Figure 3A: Intraoperative view, necrotic tissue is removed from the Figure 3B: Intraoperative view, necrotic tissue is removed from the

\\Iesion. j \\Iesion.
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Figure 4C: Thick, non septate hyphae of mucormycosis at high magnification, which branch irregularly at
\\90° (methenamine silver stain). j
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provided access to the development of mucor infection. Mu-
corales have a strong proclivity toinvade blood vessels, result-
ing in thrombosis, necrosis, and tissue infarction [10]. In most
cases with CM, fungi can further spread to the bone and articu-
lar structure, resulting in Osteoarticular Mucormycosis (OAM).
Fortunately, OAM cases are very rare, but the mortality can be
as high as 30% [3]. Unless promptly diagnosed and aggressively
treated, the infection can lead to a catastrophic event poten-
tially necessitating extremity amputation [11]. Despite the fact
that mucor could not be the final diagnosis in his country, am-
putation was recommended due to existing bone involvement.
The osteolytic lesion, bone erosion, and MRI T2 weighted sig-
nal intensity are diagnostic imaging features that are consistent
with the infection process but not specific to OAM [11]. There-
fore, biopsy for culture and histopathology should be included
in the evaluation of suspected mucormycosis of bone and joint.
However, diagnosis may be delayed in cases where histopa-
thology is not guiding. In the present case, a bone biopsy was
performed before, but the findings were consistent with non-
specific inflammation. Although the clinical situation partially
improved after broad-spectrum antibiotics, he was not given
antifungal therapy. The invasive mucor infection progresses rap-
idly in most cases. However, in the case of cutaneous and bone
involvement, the progression of the disease may follow a rela-
tively chronic course. The average time to diagnosis for OAM
was reported as 73 days in the previous case series [11]. There
was a period of approximately 10 months before the diagnosis
in the present case. The management of OAM includes surgical
intervention with antifungal therapy. Mucorales are resistant
to many antifungal agents. L-AMB has been the cornerstone of
mucormycosis treatment [3]. In some cases, combination ther-
apy with azoles may be required. After control with intravenous
induction, oral agents (posaconazole or isavuconazole) may be
employed to continue treatment. Unfortunately, there are no
evidence based treatment recommendations, particularlyfor
pediatric OAM patients. While managing our case, we initially
preferred L-AMB in light of literature data. Since he showed dra-
matic improvement with surgical debridement and antifungal
therapy, we agreed with the orthopedists that no amputation
was necessary. Our patient had to return to his country for so-
cial reasons. Thus, we tapered to posaconazole therapy on an
outpatient basis, providing that close follow-up is maintained.

Conclusion

To summarize, OAM is a rare but dreadful disease that can
also be seen in healthy individuals. The diagnosis can be chal-
lenging, particularly when it follows an indolent course. Prompt
aggressive surgical debridement and antifungal agents remain
the cornerstones of management.
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