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An 82-year-old female patient presented to our clinic with refractory nailbed ulceration accompanied by pain in
her left fourth toe. Six months prior, she had undergone nail removal surgery to address a persistent paronychia
that had not resolved for four months. Crust, necrotic tissue, and secretion on the nailbed were taken for
microbiological examination, and Candida parapsilosis was discovered in culture. The authors first report one
refractory nailbed ulceration caused by Candida parapsilosis after nail extraction.

1. Introduction

The incidence of fungal infections is rising alarmingly, posing sub-
stantial challenges to healthcare professionals. This escalation is asso-
ciated with the expanding population of immunocompromised
individuals, a trend attributable to the increased use of chemotherapy
and immunosuppressive drugs, as well as the prevalence of HIV and
other diseases that result in immunosuppression [1]. Fungal infections
involve not only systemic infections but also infections with skin and soft
tissue involvement [2]. Candida spp. are common causes of superficial
and life-threatening systemic mycoses, particularly among immuno-
compromised individuals [3]. It is well known that Candida albicans is
the most common cause of candidiasis; however, infections due to
non-albicans species have emerged over the past years, such as Candida
glabrata, Candida parapsilosis, and Candida tropicalis [4]. The clinical
features of the C. parapsilosis infection are similar to those of other
Candida infections, including invasive and superficial infections [5].
Superficial candidiasis are skin and soft tissue (nail) infections classified
as cutaneous, mucosal, paronychial and onychial, and chronic muco-
cutaneous and granulomatous infections [6]. However, C. parapsilosis is
a rare cause of skin and soft tissue infections, with few cases manifesting
as ulceration. Herein, we report a cutaneous candidiasis which man-
ifested as nailbed ulceration caused by C. parapsilosis in an immuno-
competent adult.
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2. Case presentation

An 82-year-old woman was admitted to our clinic (day 0) due to
refractory nailbed ulceration with pain in her left fourth toe for six
months (- day 180). The patient stated that the nail groove of the left
fourth toe developed swelling with pain and purulent secretion ten
months ago (- day 300) and was later diagnosed with acute paronychia
in a hospital’s emergency room. After being treated with antibiotics, the
symptoms slightly improved but did not fully recover. A nail removal
procedure was administered in another hospital six months ago (- day
180). However, after nail extraction, an unhealed superficial ulcer
formed on the nailbed and around the nail, so she visited our clinic.
Diabetes or other local and systemic immunosuppressive disorders were
excluded. The patient’s general condition was good.

Clinical examination revealed erythematous ulceration covered with
crust over the left fourth toe (Fig. 1a). The inside of the ulcer contained a
purulent extrusion after the crust was removed. The toe was red and
swollen, and the skin temperature was slightly higher. The pulse of the
dorsal foot artery was regular. In addition, the fifth nail groove was
slightly red and swollen. There was no obvious abnormality in the B-
ultrasound examination of blood vessels in lower limbs, feet, and toes.
We took crust, necrotic tissue, and secretion for direct microscopic ex-
amination and culture of bacteria and fungi. The yeast-like colonies
grew (Fig. 1b) cultured on potato dextrose agar after two days at 26 °C.
C. parapsilosis was identified through molecular identification based on
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the ITS sequence (Gene Bank accession no. MN699481). We suggested a
biopsy to confirm the diagnosis further. The patient temporarily refused
and received the experimental treatment of itraconazole (200mg/day).
Although the symptoms improved slightly after one week of treatment,
the patient developed edema in both lower limbs, so she stopped taking
medicine herself. We successfully took a biopsy when the patient
revisited our clinic. Histopathological examination revealed a typical
ulcer with epidermal absence, collagen necrosis in the superficial
dermis, mixed inflammatory cells infiltrating the middle and lower
dermis, and the blood vessel wall blurred with red blood cell overflow in
some areas (Fig. 1c). Periodic Acid Schiff staining and Acid-fast staining
were conducted but yielded negative results.

Then, the diagnosis of cutaneous candidiasis caused by C. parapsilosis
infection was made. According to Clinical and Laboratory Standards
Institute documents M27-Ed4 [7], broth dilution antifungal suscepti-
bility testing was conducted. In vitro antifungal testing revealed that this
isolate was susceptible to fluconazole (MIC = 0.5pg/mL). After receiving
fluconazole (50 mg/day) for three months, the lesion completely healed,
and the inflammation of the fifth toenail groove subsided (Fig. 1d). A
six-month follow-up revealed no recurrence.

3. Discussion

C. parapsilosis, the second or third most common non-albicans
Candida species with a wide range of clinical presentations from
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colonization to superficial and invasive infections, is an opportunistic
human pathogenic yeast [5,8]. However, superficial infections caused
by C. parapsilosis are comparatively uncommon [9]. Since C. parapsilosis
is a common colonizer of human skin, it is crucial to identify whether it
is the causative fungus of skin and soft tissue infections [5]. Besides
positive microscopic examination, fungal culture, and histopathological
findings, and effective antifungal therapy supports C. parapsilosis infec-
tion other than colonization [9].

Skin and soft tissue infections caused by C. parapsilosis are relatively
rare. Since 2000, nine cases have been found in the Pubmed database
[9-16]. Four cases were co-infections of two or three fungi, among
which C. parapsilosis might be considered a colonizer [10-13]. The other
five cases were similar to ours, with C. parapsilosis being the only
causative fungus [9,14-16]. Ulceration was the common clinical mani-
festation, including our case (4/6). One of them, who had myelodys-
plastic syndrome and type 2 diabetes, was found with multiple wart-like
nodules on the planta [14]. One patient, with a 12-year history of poorly
controlled type 2 diabetes, presented with an infiltrative reddish plaque
accompanied by ulceration and purulent secretion on the hand [16].
One case was reported with a prior history of notable trauma; an elec-
trosurgery procedure was performed before the ulcer [15]. Our patient
suffered from a refractory nailbed ulcer after trauma, e.g. nail extraction
treatment. Thus, the skin and soft tissue infections caused by
C. parapsilosis might be related to trauma, especially in healthy in-
dividuals. The most crucial diagnostic basis was identifying

Fig. 1. (a) Clinical photograph showing erythematous ulceration covered with crust and edema over the left fourth toe. (b) The yeast-like colonies grew cultured on
potato dextrose agar after two days at 26 °C. (c) Histopathological examination revealed a typical ulcer with epidermal absence, collagen necrosis in the superficial
dermis, mixed inflammatory cells infiltrating the middle and lower dermis, and the blood vessel wall blurred with red blood cell overflow in some areas ((H&E, 40 x

). (d) The ulceration was completely healed after three months of therapy.
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C. parapsilosis in tissue culture (6/6). Molecular identification helped
further clarify strain species (5/6). Histopathological examination
indicated infectious granuloma or hyphae observed by special staining
(4/6). All patients received effective antifungal therapy. Itraconazole
was the most prescribed medication (4/6), and fluconazole successfully
treated the other and our case. C. parapsilosis isolates are susceptible to
most azoles including fluconazole, itraconazole, voriconazole, pos-
aconazole, and ketoconazole.

Common superficial infections caused by Candida species involve not
only the skin and soft tissue, but also the nails. Onychomycosis is a
common fungal nail infection, and the main cause is related to derma-
tophytes [17]. The second cause of onychomycosis is related to Candida
species [18]. The most frequently isolated Candida species in onycho-
mycosis is C. albicans; the second species reported is C. parapsilosis,
showing a growing trend in recent years [18]. Different from C. albicans,
onychomycosis cases caused by C. parapsilosis seem to be mainly related
to trauma and fungal pollution from soil and animals [19]. Therapeutic
drugs used to treat Candida onychomycosis include polyenes (ampho-
tericin), triazoles (fluconazole, itraconazole), imidazole (clotrimazole,
ketoconazole, miconazole), and morpholines (amorolfine); however,
triazoles represent the most used and effective treatment [18]. The drug
of choice should not be terbinafine, as Candida species are in general not
susceptible to it, except C. parapsilosis showing low terbinafine MIC [17,
20].

Herein, we first report one refractory nailbed ulceration caused by
C. parapsilosis after nail extraction. We speculate that C. parapsilosis
might have played a pathogenic role throughout the disease. The
paronychia might have been caused by C. parapsilosis but was not
identified at the time. Then, the pathogen invaded the wound caused by
nail removal and formed a nailbed ulcer that was difficult to heal.
Fortunately, C. parapsilosis was detected in the crust and necrotic tissue
culture in our clinic. Antifungal treatment with fluconazole was effective
in treating the inflammation around the fifth toenail, confirming our
suspicion that the paronychia of the fourth toe before nail extraction
might also have been caused by C. parapsilosis. Finally, we emphasize the
importance of pathogenic examination in chronic paronychia and the
careful choice of traumatic treatment.
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