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Abstract: Mucormycosis is an opportunistic fungal infection driven by subphylum
Mucormycotina. Cutaneous mucormycosis is the third most common presentation of mucor-
mycosis, and its characterized presentation is an indurated plaque that rapidly evolves to
necrosis. Trichophyton rubrum is one of the most common dermatophytes that mainly cause
superficial infections and seldom induce deep infections. The present report presents a case
of cutaneous fungal infection, in which two kinds of fungus were isolated, and the skin lesion
mimicked pyoderma gangrenosum. Trichophyton rubrum was isolated from the crust and
hyphae of subphylum Mucormycotina were found in dermal tissue. The irregular systemic
and topical use of steroid therapy is the possible cause of the mixed fungal infection in this
patient, suggesting the importance of regular steroid therapy.
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Introduction

Mucormycosis is an opportunistic fungal infection of the fungi of subphylum
Mucormycotina, which can cause various types of infections.'* Cutaneous mucor-
mycosis is the third most common presentation of mucormycosis after rhinocer-
ebral and pulmonary mucormycosis, and the skin lesions are mostly localized.?
Furthermore, the clinical presentation is nonspecific, and an indurated plaque that
rapidly evolves to necrosis is commonly found.' Trichophyton rubrum (T. rubrum)
is one of the most common dermatophytes, which usually causes superficial skin
infection, such as tinea corporis and cruris, tinea manus and pedis, and onychomy-
cosis. In some immunocompromised patients, 7. rubrum can also cause deep fungal

infection.*

Case Report

A 58-year-old male presented to our clinic with a one-month history of ulcer on the
left lower leg (Figure 1). One month ago, an off-white patch with an erythematous
halo appeared on his left lower leg during the treatment of autosensitization
dermatitis. Approximately eight weeks ago, the patient topically administered
traditional Chinese medicine on the lower legs to prevent eczema. In the next few
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Figure | (A) An off-white patch with an erythematous halo localized in the left lower leg in size of 5%6 cm. (B) The lesion evolved to a painful ulcer with rapid growth in the
next few days. (C) Surgical debridement was performed and all of the devitalized tissues were removed. (D) The lesion after debridement for 2 months.

days, red patches appeared on the lower legs, accompanied
by pruritus. The patient was diagnosed with drug eruption
and was treated with antibiotics and antihistamine for
approximately three weeks at a local hospital. During the
subsequent three weeks, erosion appeared on the left lower
leg, and the skin lesions extended to the trunk and upper
extremity, accompanied by intense itching. The patient
was admitted to the Inpatient Department and was diag-
nosed with autosensitization dermatitis. This patient was
treated with betamethasone by intramuscular injection,
venous antibiotics, oral antihistamine, and topical gluco-
corticoid. One month ago, the previous lesions in the trunk
and upper extremity improved, but a new off-white patch
with an erythematous halo appeared on the left lower leg,
with a size of 5x6 cm. This patient did not have diabetes
mellitus or other immunosuppressive conditions.

Based on the skin manifestation, pyoderma gangreno-
sum (PG) was considered. Meanwhile, oral glucocorti-
coids were started, betamethasone was injected into the
lesion, and a pathological examination was performed.
However, the lesion aggravated to a painful ulcer with
rapid growth in the next few days. After broad non-
septate hyphae with right-angled branches were found in
the dermis in the skin pathology examination, the patient
was diagnosed with suspected skin mucormycosis.
Interestingly, the KOH examination of the crust on the
ulcer revealed a thin septate hypha (Figure 2). The crust
culture under 25°C revealed 7. rubrum growth.

The disease was confirmed as mixed fungal infection
caused by 7T rubrum and fungi of subphylum
Mucormycotina. Based on this, the investigators decided

to start treatment with oral itraconazole of 200 mg bid and
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Figure 2 (A) Broad non-septate hypha were found in the dermis in hematoxylin eosin staining. (B) Broad non-septate hypha were found in the dermis in periodic acid schiff
staining. (C) Immunohistochemical staining with M.oryzae antibody was positive. (D) The KOH examination of the crust on the ulcer showed thin septate hypha.

topical amphotericin B solution. In addition, surgical deb-
ridement was performed, and all devitalized tissues were
removed. After two months, the improvement on the
lesion was significant. After five months, the lesion totally
healed.

Laboratory Examinations

The pathological examination showed partial epidermal
loss, hyperkeratosis and parakeratosis of the remaining stra-
tum corneum, and pan-dermal infiltration of abundant
inflammatory cells such as neutrophils, lymphocytes, and
plasma cells. Broad non-septate hyphae were found in the
dermis, both in the hematoxylin-eosin and periodic acid-
Schiff staining (Figure 2). In order to detect the species of
the pathogen in the patient, the DNA was extracted from the
paraffin-embedded tissues, and the internal transcribed
spacer (ITS) gene was amplified by polymerase chain reac-
tion (PCR) using primer ITS1 and ITS4. However, no PCR
products were obtained. The immunohistochemical staining
of the M. oryzae antibody revealed positive results, with
colored hypha in the dermis (Figure 2). However, the fungal
culture of tissues taken by the debridement was negative.

For fungal identification, the crust was inoculated and cul-
tured on Sabouraud’s Agar (SDA) at 25°C. After two days,
a white filamentous colony appeared. This fungus was
identified as 7. rubrum through morphological features
and was further confirmed by ITS gene sequencing.
Meanwhile, the specimens taken from the patient’s toenails
and interdigital web spaces were subjected to fungal culture,
and 7. rubrum was also identified.

Discussion

Two different types of fungus were found in the skin
lesion of the present patient. The lesion, which appeared
as an off-white patch and ulcer, did not resemble the
common cutaneous mucormycosis and dermatophyte
infection. The patient was misdiagnosed with PG based
on the appearance of the skin lesion before the pathologi-
cal examination. The initial patch was off-white, with the
rapid formation of ulcer. A large number of colorless
septum hyphae were found in the crust of the ulcer. The
culture of the crust revealed T rubrum growth, which
usually causes superficial skin infection, such as tinea
corporis, tinea cruris, tineca manus and pedis, and

Clinical, Cosmetic and Investigational Dermatology 2021:14

submit your manuscript

165

Dove


http://www.dovepress.com
http://www.dovepress.com

Jia et al

Dove

onychomycosis. In some immunocompromised patients,
T rubrum can also cause deep fungal infection. The
forms of deep infections include faveolate folliculitis, ker-
ion, Majocchi’s granuloma, abscess, mycetoma, verrucous
hyperplasia, and disseminated infection.* Physical trauma
of the skin and immunocompromise were considered to be
the cause of the fungal invasion. Dermatophytes have
keratin-philic properties. Invasion occurs when the epider-
mal barrier’s integrity becomes damaged or the follicular
is disrupted. Thus, dermatophyte, along with keratin and
necrotic materials, can enter the dermis.” For the present
patient, no hypha of T. rubrum was found in the deep
tissue of the biopsy specimen, indicating that 7 rubrum
only colonized on the surface of ulcer and surrounding
skin. The lack of stratum corneum on the ulcer was not
helpful for the 7 rubrum to invade into the deep tissues.
Interestingly, the patient had tinea pedis and onychomyco-
sis. Hence, the 7. rubrum in the superficial crust may have
been inoculated from the patient’s own feet.

Cutaneous mucormycosis is a fungal infection caused
by opportunistic fungi of the phylum Mucormycotina.
This mainly occurs in poorly controlled diabetic patients
or immunosuppressed individuals. The common under-
lying conditions include solid organ transplantation,
deferoxamine therapy, drug injections, renal failure,
infant low birth weight, malnutrition, HIV infection,
systemic lupus erythematosus, burns, trauma, aplastic
anemia, and steroid use." The most frequently affected
areas of the skin are the arms and legs. Cutaneous
mucormycosis is usually acquired by direct inoculation
through trauma.® The clinical presentation is nonspecific,
but an indurated plaque that rapidly evolves to necrosis
is common.'”” The lesions may mimic PG, bacterial
synergistic gangrene, or other infections.® The treatment
consists of surgical debridement, the use of antifungal
drugs, and the reversal of underlying risk factors.® The
common findings in the biopsy specimens of cutaneous
mucormycosis are edema, thrombosis, infarctions, necro-
sis, and an inflammatory reaction. The investigators
reached a conclusion that the previous injection of beta-
methasone was the main reason for the mixed fungal
infection, since the present patient did not have diabetes
mellitus or other immunosuppressive conditions. Several
cases of cutaneous mucormycosis under special circum-
stances of corticosteroid therapy have been reported.®'°
For the present patient, hyphae were hardly found, and
no thrombosis was revealed by the pathological exam-
ination. This result suggested that the patient’s immunity

was normal, and this explained the reason why the result
of the tissue culture appeared to be negative.

The percentage of fungal cultures reported positive in
mucormycosis is between 50%-82%.° There are several
causes for false-negative results: the hyphae of the
Mucormycotina are too broad; the disposed tissues sub-
jected to culture are too small; the amount of hyphae in
the tissues is not sufficient. For the present patient, the
culture was not performed before the pathological exam-
ination, since PG was considered. After fungal elements
were found in the pathological section, surgical debride-
ment was performed in the patient. The fungal culture of
tissues taken from the debridement was also negative.
This was likely due to the use of oral antifungal agents.
In order to detect the pathogen in the present patient, the
DNA was extracted from paraffin-embedded tissues, and
the ITS gene was amplified by PCR using primer ITS1
and ITS4. The result was negative, and this was possibly
correlated to the insufficient amount of DNA or the
sensitivity of the technique.'' Since the broad non-
septate hyphae found in the dermis and immunohisto-
chemical staining with the M. oryzae antibody was posi-
tive, the investigators confirmed that the dermal tissue
infected with  the
Mucormycotina.

was fungi of subphylum

The present patient was not an immunocompromised
host. Hence, the cause of mixed fungal infection could be
correlated to the irregular systemic and topical steroid use,
reminding the importance of regular steroid therapy. On
one hand, steroids may influence a patient’s immunity.
Hence, it should be noted that unusual manifestations
also suggest the possibility of opportunistic fungal infec-
tion in patients using steroids. On the other hand, attention
should always be given to opportunistic fungal infections,

especially when treating patients with steroid therapies.
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