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Introduction 
Mucormycosis is the third most frequent cause of 
invasive fungal infection after candidiasis and 

aspergillosis [1]. Most cases are associated with 
decompensated diabetes mellitus and severe or 
prolonged neutropenia. The most common form of 
presentation in both children and adults is 
rhinocerebral mucormycosis, followed by 
pulmonary, intestinal, cutaneous, and disseminated 
forms [1-3]. Secondary cutaneous manifestations are 
frequent. On the contrary, primary cutaneous 
manifestations are unusual, especially in multiple 
form [1]. 

 

Case Synopsis 
A 9-year-old boy diagnosed with acute myeloblastic 
leukemia, a history of pulmonary aspergillosis under 
prophylactic treatment with voriconazole, and 
persistent SARS-CoV-2 infection was admitted to the 
infectious disease unit of the pediatrics department 
presenting with febrile neutropenia. Three days after 
admission, several skin lesions appeared, two on the 
upper extremities and one on the anterior part of the 
left hemithorax. Physical examination revealed 
erythematous-violaceous plaques with necrotic 
center and perilesional erythema. Induration on 
palpation extended beyond what was apparently 
visible, with the largest measuring 3.5cm×2cm in size 
in the regions described above (Figure 1). 

Initially, within the clinical context and in the 
absence of other symptoms, ecthyma gangrenosum 
was suspected, so treatment with cefepime was 
initiated. However, persistent fever and progressive 
increase of inflammatory biomarkers was observed. 
Blood culture isolated Capnocytophaga sputigena, a 
gram-negative bacillus constituent of the oral 

Abstract 
A 9-year-old boy diagnosed with acute myeloblastic 
leukemia and undergoing chemotherapy, was 
admitted with febrile neutropenia. During his 
admission, several violaceous plaques appeared on 
the upper extremities and anterior left hemithorax, 
which worsened and acquired a necrotic center. We 
performed a biopsy and histology showed a 
cutaneous infarction at the dermoepidermal and 
subcutaneous level. We observed abundant wide 
hyphae with right-angled branching and a culture 
isolated Rhizopus oryzae. A plastic surgery consultant 
performed a surgical debridement of the lesions and 
treatment was started with intravenous 
amphotericin B. The patient did well on treatment 
and after almost a month of hospitalization, he was 
discharged with oral posaconazole. Mucormycosis is 
an opportunistic fungal infection associated with 
immunosuppression, particularly involving 
prematurity and hematological diseases in the 
pediatric age group. Multiple lesions, as in our case, 
are infrequent. The clinical presentation is variable. 
Direct smear or histological observation is the 
quickest diagnostic technique whereas culture is the 
most definitive. The combination of surgical 
debridement and amphotericin B is the treatment 
with the highest survival rates. 
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microbiota. Treatment was modified and 
piperacillin-tazobactam was administered, also 
without improvement of the skin lesions or 
remission of the fever. Finally, owing to the lack of 
clinical and analytical response to intravenous 
antibiotics, meropenem 120mg/kg/day in extended 
perfusion and liposomal amphotericin B, 
5mg/kg/day was started as antifungal therapy, 
complementary to the voriconazole with which the 
patient was already being treated at the time of 
admission. In addition, treatment with lenograstim 
(granulocyte colony-stimulating factor) was added 
at a dose of 150μg every 24 hours. 

Two 6mm punch biopsies of the right arm were 
performed for pathology evaluation and tissue 
cultures for organisms. Direct visualization with 
calcofluorine white stain showed abundant wide, 
branched hyphae at right angles, not septate, 
compatible with fungi of the genus Mucor (Figure 2). 

Among the imaging tests, imaging was performed 
by means of a cranial and paranasal sinus CT and a 
thoraco-abdominal CT, without observing visceral 
involvement and, in addition, a soft tissue MRI ruled 
out the involvement of deep planes, confirming the 

diagnosis of a primary cutaneous mucormycosis. It 
was decided to increase the dose of liposomal 
amphotericin B to 7mg/kg/day and to add 
intravenous posaconazole 300mg/12hours due to 
the impossibility of swallowing the tablets. Surgical 
debridement of all lesions was performed. 

In the histopathological study, a cutaneous 
infarction was observed at dermoepidermal and 
subcutaneous level as a consequence of 
angioinvasive fungi (Figure 3). Culture identified the 
pathogen as Rhizopus oryzae by mass spectrometry 
technique (MALDI-TOF). An antifungal sensitivity 
study was performed using two different techniques: 
Sensititre YeastOne panel (Thermo Fisher Scientific) 
and E-test (BioMérieux), which showed good 
correlation with each other. The organism was 
sensitive based on the epidemiological cut-off point 
to amphotericin B (MIC: 0.5μg/mL), posaconazole 
(MIC: 0.5μg/mL), and isavuconazole (MIC: 1μg/mL) 
and resistant to voriconazole (MIC: ≥8 μg/mL). 

The patient had a favorable response to treatment, 
although he suffered severe hypokalemia as a 
consequence of amphotericin B treatment that 
resolved with potassium supplementation. Finally, 
liposomal amphotericin B was discontinued after 21 
days of treatment and intravenous posaconazole 
was maintained. The patient was discharged after 
one month of hospitalization with oral posaconazole 
at a dose adjusted by blood levels of 300mg/day and 
remained free of lesions six months later. 

 

Case Discussion 
Primary cutaneous mucormycosis is an opportunistic 
fungal infection associated with 
immunosuppression, especially prematurity and 
hematological diseases in children [2]. COVID-19 
infection is another risk factor, and an increase in the 
incidence of mucormycosis has been observed 
during the pandemic. However, the rhino-orbito-
cerebral form has been the most frequently 
associated, with cutaneous involvement being rarely 
reported [1,6]. 

It is generally acquired by contiguous spread as a 
consequence of trauma [1,2]. However, some cases 
have been initiated by direct contact with 

Figure 1. Violaceous plaques with necrotic center and 
perilesional erythema on the left hemithorax and right arm. 

Figure 2. Lactophenol blue staining. Sporangia containing 
infective spores and sporangiophores are observed. 
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contaminated in-hospital material such as bandages, 
patches, catheters, and tongue depressors [1,4,5]. 
Our patient did not remember any type of trauma in 
the affected regions. He had reported intense 
pruritus since the last chemotherapy cycle and had 
numerous excoriations on the arms, legs, and trunk. 
Therefore, a possible explanation could be 
autoinoculation by scratching. The lesions are 
usually single, most frequently located on the upper 
and lower extremities [1]. Cases with multifocal 
involvement have rarely been described and have 
been related, above all, to major trauma such as 
traffic accidents or natural disasters [4,7,8]. This case 
is unusual not only because it represents primary 
cutaneous mucormycosis, but because it shows 
multifocal involvement without obvious trauma. The 
clinical presentation can be highly variable, most 
commonly initial lesions progress to a necrotic 
eschar [1]. It is necessary to have a high degree of 
suspicion, especially when dealing with patients 
with any risk factor or with interruption of the 
cutaneous barrier [1]. 

Diagnosis is complex and, given the need for a rapid 
response, direct smear observation of the hyphae 
with calcofluor white stain is very useful, allowing the 
implementation of early targeted therapy [9,10]. 
Definitive diagnosis is made by culture, although 
isolation of mucormycosis is positive in only 15-25% 
of cases [11]. Identification by mass spectrometry 
(MALDI-TOF) is an important factor in the speed of 
definitive diagnosis [12]. On the other hand, in the 
histological study, it is also possible to see the 
hyphae and spores as elongated eosinophilic or 

rounded structures, respectively. In addition, being 
angioinvasive, it is characteristic to observe 
extensive cutaneous necrosis, due to their facility to 
invade and cause thrombosis of vessel [13]. 

Regarding treatment, the highest survival rates have 
been obtained with the combined use of surgical 
debridement and amphotericin B [1-8,13-15]. 
According to the meta-analysis performed by Jeong 
et al. [15], it seems that amphotericin B continues to 
be the most widely used antifungal drug over new 
treatments available such as posaconazole or 
isavuconazole, perhaps because of the greater 
variability of their plasma levels, which need 
frequent monitoring, and the narrower antifungal 
spectrum. Furthermore, in the case of pediatric 
patients, the existing formulations make 
administration difficult, since the oral suspension is 
less bioavailable, requiring a greater number of 
intakes per day and the gastroresistant capsules are 
often difficult to swallow due to their size. 
Nevertheless, a great advantage of these over 
amphotericin B is that they do not cause renal 
toxicity and can be used in patients with moderate 
or severe renal insufficiency [16]. 

On the other hand, in the same review, the authors 
found no statistically significant differences between 
the use of various antifungals and amphotericin B in 
monotherapy in terms of survival. To date, the most 
recommended dose of amphotericin B has not been 
established, although it seems that doses higher 
than 10mg/kg/day do not confer greater efficacy but 
a greater number of adverse effects. The duration of 
treatment has not been established either, with the 
average, in the cases of greater survival, being 30 
days [15]. 

Finally, it should not be forgotten that most cases 
occur in immunosuppressed patients, so immune 
restitution is also important [7], and therefore, our 
patient was treated with granulocyte colony growth 
factors for one week until the desired blood 
neutrophil level was reached. 

 

Conclusion 
In conclusion, mucormycosis is an acute infection 
that can be fatal. Although the primary cutaneous  

Figure 3. H&E histopathology of biopsy from the right arm. 
Necrosis of the entire dermoepidermal thickness together with 
numerous fungal hyphae and spores, 8×. 
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form has a better prognosis than other forms of 
mucormycosis, prompt recognition and treatment 
are critical to prevent the spread of the fungus and 
increase patient survival. Further studies are needed  

to elucidate the best treatment regimen and the role 
of newly available treatments. 
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