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Cutaneous mucormycosis is a rare infection by the Zygomycetes class of fungi, which carries significant morbidity and mortality.
While typically associated in patients with underlying immunocompromise (especially in the current era of COVID-19), it may
also be seen in immunocompetent patients. We report a case of a healthy 4-year-old girl with acute right leg cellulitis and
abscess formation, who required surgical debridement following poor response to antibiotic therapy and initial incision and
drainage. Tissue histopathology returned cutaneous zygomycosis despite negative tissue cultures. At four-week follow-up, her
wound was healed well. Clinicians should maintain a high degree of clinical suspicion for cutaneous mucormycosis given its
potential for rapidly progressive and disseminated disease. Currently, the mainstay of diagnostic investigations is tissue
histopathology, with a growing role for tissue fungal PCR. Treatment involves multidisciplinary management between surgeons
and Infectious Diseases team to guide the role for surgical debridement and antifungal therapy.

1. Introduction

Cutaneous mucormycosis is a rare infection caused by the
Zygomycetes class of fungi, normally found in soil and
decaying vegetation [1]. Other than cutaneous infection
(22%), mucormycosis can present as rhino-orbito-cerebral
(34%), pulmonary (20%), gastrointestinal infection (8%), or
disseminated disease (13%) [2]. Cutaneous mucormycosis
is associated with significant mortality (up to 32% [2]); thus,
early diagnosis and prompt therapy remain paramount. This
case report outlines key clinical practice points for the diag-
nosis and management of cutaneous mucormycosis.

2. Case Report

A 4-year-old Caucasian girl presented to a regional hospital
with a three-day history of the right leg cellulitis, after sus-
taining a minor splinter from burr grass while playing in a
paddock. She was an otherwise healthy child with no rele-
vant medical history. On examination, she was febrile but
hemodynamically stable, with a localised 3 × 3 cm area of

cellulitis over the distal anterior surface of her right leg.
There were erythema and induration, but no obvious fluctu-
ance. On investigation, white cell count was 17:6 × 109/L
with predominant neutrophilia and lymphocytosis, and C-
reactive protein was 23mg/L. The right leg X-ray was unre-
markable, and ultrasound found a 31 × 12 × 28mm area of
subcutaneous oedema, with no drainable collection.

She was commenced on intravenous cefotaxime, fluclox-
acillin, and vancomycin. Despite antibiotics, her cellulitis
progressed, and a fluctuant collection developed. On day 2,
she underwent an incision and drainage of the abscess where
purulent fluid was expressed, and the wound was packed.
Postoperatively, she had persistent low-grade fevers and
ongoing purulent discharge. Thus, on day 3, she underwent
a further debridement and washout of the wound. Intraoper-
ative findings included a sloughy, devitalised tissue mass
(Figure 1) which was debrided to healthy muscle
(Figure 2). Preliminary tissue cultures showed no growth,
and she was discharged on one week of oral amoxicillin/cla-
vulanate with daily dressing changes.
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Tissue histopathology returned positive for zygomycosis
with necrotic adipose tissue and suppurative inflammation
(Figure 3). At one-week follow-up, the wound was clean
and granulating (Figure 4), and she was systemically well.
Given her clinical improvement, after discussion with the
Infectious Diseases team, she was not given antifungal treat-
ment. Final blood and tissue cultures returned negative. Pan-

fungal PCR did not detect fungal infection, which is likely
due to specimen limitations (only four-week-old formalin-
fixed tissue was available for PCR analysis). The wound
had healed at a four-week postoperative review.

3. Discussion

This case highlights some important practice points regard-
ing cutaneous mucormycosis infection. Firstly, cutaneous
mucormycosis typically follows direct inoculation, such as
after trauma, burns, or surgery. Previous outbreaks of cuta-
neous mucormycosis have been also associated with natural
disasters and combat-related injuries [3]. Apophysomyces,
Saksenaea species, and Lichtheimia corymbifera species are
relatively frequently reported causative agents in trauma-
related mucormycosis [3]. However, reports of mucormyco-
sis infection have been also linked to minor skin trauma,
including insect bites, intravenous cannulation, and subcuta-
neous injection [4, 5]. As seen in our case, cutaneous mucor-
mycosis can be associated with minor breeches of the skin
barrier. This should be carefully elicited on history and
exam, in addition to other risk factors for infection. A review
of 176 patients with cutaneous mucormycosis found inde-
pendent risk factors of female sex (OR, 2.27; 95% CI, 1.46–
3.55), prior surgery (OR, 5.40; 95% CI, 1.84–15.86), and
HIV infection (OR, 2.62; 95% CI, 1.01–6.79) [4]. While typ-
ically associated with immunosuppression (such as diabetes,
HIV/AIDS, cancer, and, in recent times, COVID-19 infec-
tion [6]), a significant proportion of patients with cutaneous
infection are immunocompetent [4, 7–10]. Other risk factors
for infection include iron overload and treatment with iron
chelators, which promote fungal growth [1].

Secondly, clinicians should maintain a high degree of
clinical suspicion for cutaneous mucormycosis to aid with
timely diagnosis. Wound cultures are often falsely negative,
and there are no rapid diagnostic serology/PCR tests cur-
rently available [1]. Maintaining a high index of suspicion
will prompt surgeons to pursue tissue biopsy, which will
show characteristic broad, ribbonlike, pauciseptate, or non-
septate fungal hyphae [1, 11]. Fresh tissue specimens can

Figure 4: Wound at one-week postoperative follow-up.Figure 1: Debrided mass from the right leg.

Figure 2: Debridement to the level of the muscle.

Figure 3: Tissue biopsy showing broad pauciseptate fungal hyphae
with wide-angle branching in necrotic adipose tissue, consistent
with zygomycosis (H&E, ×200).
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also be sent for panfungal PCR (results to be interpreted
with caution as PCR can be overly sensitive to contaminant
nonpathogenic fungi). Fresh tissue is preferred over paraffin-
embedded tissue for molecular-based methods because for-
malin damages DNA [10].

Thirdly, the hallmark of cutaneous mucormycosis infec-
tion is tissue necrosis, due to angioinvasion and intravascu-
lar thrombosis. Complications include deep tissue spread,
necrotizing fasciitis, and disseminated disease. Thus, the
mainstay of treatment is aggressive (and potentially disfigur-
ing) surgical debridement, as supported by the 2019 consen-
sus guidelines for the diagnosis and management of
mucormycosis [10]. Repeated surgical exploration may be
required for gangrenous disease [1]. Surgical reconstruction
can be considered once clinical improvement of the debrided
wound is confirmed [12]. IV amphotericin B is used for
empirical antifungal therapy, with newer azoles (posacona-
zole and isavuconazole) used for stepdown or salvage ther-
apy. Based on the observational data, nondisseminated
cutaneous mucormycosis treated with aggressive surgical
debridement and adjunct antifungal therapy carries a
favourable prognosis [4, 13].

To conclude, we report a rare case of cutaneous mucor-
mycosis in an immunocompetent patient who had no pre-
disposing risk factors, other than the recent innocuous skin
trauma. The cornerstones of management remain prompt
aggressive surgical debridement to prevent dissemination
to deeper tissues, antifungal agents, and optimisation of
underlying immunosuppression.

Data Availability

No data were used to support this study.

Consent

The written informed consent of the patient’s parent was
given for deidentified clinical information to the publication
of this case report. A copy of the written consent is available
on request.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Acknowledgments

We thank Dr. Than Htike Oo for their assistance with the
case histopathology.

References

[1] B. Spellberg, J. Edwards Jr., and A. Ibrahim, “Novel perspec-
tives on mucormycosis: pathophysiology, presentation, and
management,” Clinical Microbiology Reviews, vol. 18, no. 3,
pp. 556–569, 2005.

[2] W. Jeong, C. Keighley, R. Wolfe et al., “The epidemiology and
clinical manifestations of mucormycosis: a systematic review
and meta-analysis of case reports,” Clinical Microbiology and
Infection, vol. 25, no. 1, pp. 26–34, 2019.

[3] T. J. Walsh, D. R. Hospenthal, V. Petraitis, and D. P. Kon-
toyiannis, “Necrotizing mucormycosis of wounds following
combat injuries, natural disasters, burns, and other trauma,”
Journal of Fungi, vol. 5, no. 3, p. 57, 2019.

[4] M. M. Roden, T. E. Zaoutis, W. L. Buchanan et al., “Epidemi-
ology and outcome of zygomycosis: a review of 929 reported
cases,” Clinical Infectious Diseases, vol. 41, no. 5, pp. 634–
653, 2005.

[5] S. A. Salati and S. M. Rabah, “Cutaneous mucormycosis in a
leukemic patient,” Journal of the College of Physicians and Sur-
geons–Pakistan, vol. 21, no. 2, pp. 109-110, 2011.

[6] A. K. Singh, R. Singh, S. R. Joshi, and A. Misra, “Mucormycosis
in COVID-19: A Systematic Review of Cases Reported World-
wide and in India,” Diabetes & Metabolic Syndrome: Clinical
Research & Reviews, vol. 15, no. 4, article 102146, 2021.

[7] A. Skiada and G. Petrikkos, “Cutaneous mucormycosis,”
Skinmed, vol. 11, no. 3, pp. 155–159, 2013.

[8] Y. Zhao, Q. Zhang, L. Li, J. Zhu, K. Kang, and L. Chen, “Pri-
mary cutaneous mucormycosis caused by Rhizomucor variabi-
lis in an immunocompetent patient,”Mycopathologia, vol. 168,
no. 5, pp. 243–247, 2009.

[9] M. Paes De Oliveira-Neto, M. Da Silva, P. Cezar Fialho Mon-
teiro et al., “Cutaneous mucormycosis in a young, immuno-
competent girl,” Medical Mycology, vol. 44, no. 6, pp. 567–
570, 2006.

[10] O. A. Cornely, A. Alastruey-Izquierdo, D. Arenz et al., “Global
guideline for the diagnosis and management of mucormycosis:
an initiative of the European Confederation of Medical Mycol-
ogy in cooperation with the Mycoses Study Group Education
and Research Consortium,” The Lancet Infectious Diseases,
vol. 19, no. 12, pp. e405–e421, 2019.

[11] A. Bonifaz, A. Tirado-Sánchez, L. Calderón, and R. M. Ponce,
“Cutaneous mucormycosis: mycological, clinical, and thera-
peutic aspects,” Current Fungal Infection Reports, vol. 9,
no. 4, pp. 229–237, 2015.

[12] J. E. Losee, J. Selber, S. Vega, C. Hall, G. Scott, and J. M. Serletti,
“Primary cutaneous mucormycosis: guide to surgical manage-
ment,” Annals of Plastic Surgery, vol. 49, no. 4, pp. 385–390,
2002.

[13] R. D. Adam, G. Hunter, J. DiTomasso, and G. Comerci,
“Mucormycosis: emerging prominence of cutaneous infec-
tions,” Clinical Infectious Diseases, vol. 19, no. 1, pp. 67–76,
1994.

3Case Reports in Surgery


	Cutaneous Mucormycosis in an Immunocompetent Child following a Minor Skin Trauma
	1. Introduction
	2. Case Report
	3. Discussion
	Data Availability
	Consent
	Conflicts of Interest
	Acknowledgments

