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The Diagnosis: Primary Cutaneous Aspergillosis

he patient had a history of mitochondrial dis-
| order complex I (MDCI) and had been hospi-
talized for approximately 1 week before being
transferred to our institution. His medical history
revealed that he had not received any vaccinations
and there were no other family members with simi-
lar lesions. The patient had an intravenous catheter
placed in the dorsal aspect of the right hand when he
was hospitalized prior to presentation at our institu-
tion. Physical examination revealed a 2-cm, pink,
erythematous, sharply demarcated nodular plaque on
the dorsal aspect of the right hand (Figure 1).

A punch biopsy showed prominent epidermal
hyperplasia, extensive papillary dermal edema, and
mixed inflammatory infiltrates at all levels of the
dermis. At higher power, abundant neutrophils and
neutrophilic debris were noted focally within the
deep dermis and an aggregate 0f basophilic material
with the suggestion of septate hyphae was observed.
Periodic acid-Schiff stain further revéaled an endo-
vascular collection of septate hyphae. ‘Grocott-
Gomori methenamine-silver stain highlighted the
dermal aggregates of septate hyphae with acute angle
branching, consistent with aspergillosis infection
(Figure 2)."A biopsy for tissue culture also was taken
from the dorsal aspect of the right hand and was posi-
tive for Aspergillus fumigatus. A systemic laboratory
evaluation; including/blood cultures, computerized
tomography of the chest, and lumbar puncture were
negative for fungal elements. The patient was diag-
nosed with primary cutaneous aspergillosis (PCA)
and was started on amphotericin B therapy.

Although ubiquitous in nature, Aspergillus typi-
cally only causes clinically significant infections in
immunocompromised hosts.!? Although cutaneous
aspergillosis is rare, Aspergillus itself ranks as the
second most common cause of opportunistic fungal
infections, outnumbered only by Candida.!> Cutane-
ous aspergillosis is classified as primary or secondary
based on the route of infection.* Primary cutaneous
aspergillosis is caused by direct inoculation, such
as an intravenous site, which was the suspected
route of entry in our case, while secondary cutane-
ous aspergillosis is the result of direct extension or
hematogenous dissemination, with the respiratory
tract serving as the most common source.! In dis-
seminated aspergillosis, 5% to 10% of patients will
develop secondary cutaneous aspergillosis.” In addi-
tion to these 2 main types of cutaneous aspergillosis,
a third type called contiguity aspergillosis has been
offered in which Aspergillus first infects a body cavity
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(eg, the sinuses) and then extends into the mucosa
or skin.%?

Clinical findings in PCA vary depending on
the time of presentation but typically include cel-
lulitis, erythematous patches or plaques progressing
to ulceration and eschar formation,”’ hemorrhagic
bullae,? nodules,* and pustules.’ Due to the spectrum
of presentation in cutaneous aspergillosis, the dif-
ferential diagnosis can be extensive and is dependent

Figure 1. Pink, erythematous, sharply demarcated nodu-
lar plaque on the dorsal aspect of the right hand; biopsy
sutures were present.

Figure 2. Dermal aggregates of septate hyphae with
acute angle branching, consistent with aspergillosis
infection (Grocott-Gomori methenamine-silver, original
magnification X40).
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on the clinical context of the patient. Diagnosis of
PCA includes positive growth in culture, exclusion
of other infectious causes, and exclusion of other
organ involvement.

Microscopic evidence in PCA demonstrates acute
angle branching and septate hyphae with exten-
sive dermal necrosis and superficial inflammation.!
On the contrary, secondary cutaneous aspergillosis
shows inflammation focused in the deep dermal or
subcutaneous tissues.! Treatment of choice for PCA
is amphotericin B'? and/or itraconazole!* and also
can include surgical excision.! Aggressive treatment
of PCA is essential in preventing systemic infection.’

In our case, the patient also had MDCI, or
nicotinamide adenine dinucleotide (reduced form)
dehydrogenase deficiency, which belongs to the het-
erogeneous group of mitochondrial disorders.®” Mito-
chondrial disorders result in a variety of abnormalities
that classically consist of neuromuscular changes and
failure to thrive. Cutaneous and/or hair abnormalities
have been detected in approximately-10% of.children
with mitochondrial disorders."®

Mitochondrial disorder complex [ is| the most
common mitochondrial disorder .and jsythe result of
a defect in nicotinamide adenine dinucleotide dehy-
drogenase (quinone) oxidoreductase (complex I),
one of 3 energy-transducing enzyme complexes of the
respiratory chain in mitochondria.!"'? Mitochondrial
disorder complex I is inherited via mutations in mul-
tiple genes, both nuclear.and mitochondrial éncoded,
and consequently has various phenotypic presenta-
tions, ranging from Leéigh disease to generalized dis-
ease with multisystem effects®>!? as well as increased
susceptibility to infection.”? Our patient had a gen-
eralized form of MDCI and an immunodeficiency
panel performed on him revealed no abnormalities;
however, his history of MDCI, frequent hospitaliza-
tions, and possible inoculation via an intravenous
catheter may all have served as risk factors for the
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development of an opportunistic infection despite no
clear immunodeficiency.
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