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Epidermoid cysts are commonly encountered benign lesions in the field of plastic surgery, but their malignant transformation into squamous cell carcinoma (SCC) is extremely rare. A 68-year old woman with a cystic mass on her left lower back presented
to our department. We excised the lesion under the suspicion of an epidermoid cyst or
metastatic colon cancer based on the patient’s medical history. The skin defect was
covered with a split-thickness skin graft, and histopathological evaluation revealed the
presence of SCC. Because of the low incidence of SCC arising from an epidermoid cyst,
the mechanism of transformation of such cysts to SCC and the prognosis of this condition have not yet been well established. We therefore share the details of this rare case
to contribute to the growing base of knowledge about SCC that arises from an epidermoid cyst.
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INTRODUCTION

CASE REPORT

Epidermoid cysts are benign intradermal or subcutaneous tumors
that are commonly encountered in clinical practice [1]. In the field
of plastic surgery, cutaneous squamous cell carcinoma (SCC) is the
second most common non-melanocytic skin cancer after basal cell
carcinoma. Risk factors for SCC include sun exposure, exposure to
ultraviolet radiation, immunosuppression, and human papillomavirus infection [2]. In addition to these risk factors, epidermoid
cysts of the skin can progress to SCC in rare cases. A small number
of cases have been described, and an incidence rate of 0.011% to
0.045% has been reported [3].
We present a case of SCC arising from a long-standing epidermoid cyst of the back in a 68-year-old woman.

A 68-year-old woman with a history of a right hemicolectomy for
the treatment of adenocarcinoma of the colon 1 year prior presented to our department with a rapidly-growing fist-sized mass on her
left lower back. The mass had been noticed by the patient 30 years
earlier and was initially less than a few centimeters in diameter. Its
size had increased to 10×15 cm at the time of the hemicolectomy,
and ultrasonography revealed a lobulated mass at the superficial
subcutaneous level (Fig. 1). The mass was thought to be a large epidermoid cyst, but its focal heterogenous components made it suspicious for malignancy. The patient declined further evaluation for
this anomaly and was discharged from the hospital.
Upon presentation, the patient reported tenderness and erythema, and a pus-like discharge was observed to emanate from a small
fistula on the anterior surface of the mass (Fig. 2). Computed tomography revealed a growing hyperattenuating subcutaneous lesion in the left lower back, and subsequent positron emission tomo
graphy-computed tomography revealed hypermetabolism at the
peripheral walls of the lesion (Fig. 3). Surgical excision was planned
under the clinical impression of a large epidermoid cyst or metastatic cancer originating from the colon. Due to the possibility of
malignancy, a wide excision with a 1-cm margin was made, and
SCC was confirmed via intraoperative frozen-section biopsy. The
skin defect after excision measured 10 ×15 cm, and the exposed
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Fig. 1. A lobulated mass with a homogeneous component at the level of the superficial subcutaneous layer. A focal heterogenous anechoic area at the deep margin suggested possible malignancy.
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Fig. 3. Positron emission tomography image showing a large lowdensity mass with a hypermetabolic wall on the left lower back.

A

Fig. 2. A 15×10-cm massive mass with pus-like discharge on the left
lower back.

subcutaneous tissues and muscle were covered with a split-thickness skin graft from the left posterior thigh (Fig. 4A). The cut section of the protruding dermal mass displayed a cystic cavity that
was packed with friable chalky material (Fig. 5A). Microscopically,
the cystic lesion had an epithelial lining and had invaded the dermis and subcutaneous tissue, but not the epidermis. The cystic cavity was filled with raw keratinous material comprising a partially
matured squamous epithelium and lamellated keratin, typical of
epidermoid cysts (Fig. 5B, right upper inlet). A regional foreignbody reaction was noted, but the majority of the region had transformed into SCC and was gradually connected to the epidermoid
cyst region. The tumor was well-differentiated, but demonstrated
characteristic malignant features, namely infiltrative individual nests,
desmoplastic reaction, and cytologic atypia (Fig. 5B, right lower in-

B

Fig. 4. Postoperative photographs. (A) After wide excision, the skin defect was covered with a purse-string suture and split-thickness skin
graft (15×10 cm, from the left posterior thigh). (B) By 5 months after
surgery, the lesion had successfully healed without complications.
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Fig. 5. Macroscopic and histological findings of the mass. (A) The cut surface revealed a circumscribed cyst filled with solid chalky white material. (B) Representative histological findings corresponding to the gross appearance of the tumor (×20). The cyst cavity was filled with homogenous keratin with calcification. A partial matured squamous epithelium with a granular layer was observed, similar to what is observed in conventional epidermoid cysts (right upper inlet, H&E, ×100). Definite squamous cell carcinoma was also observed (right lower inlet, H&E, ×100).

let). The diagnosis of SCC arising from an epidermoid cyst was
therefore confirmed. The surgical margins were free of neoplastic
involvement. The patient was discharged 13 days after surgery with
no major complications. With no additional treatment, the lesion has
shown no sign of recurrence as of 5 months after surgery (Fig. 4B).

DISCUSSION
Epidermoid cysts are common cutaneous cysts with epidermis-like
epithelial walls. They are known by other names, such as epidermal
cysts, infundibular cysts, epidermal inclusion cysts, and epidermoid
inclusion cysts. Epidermoid cysts can appear on any part of the
body, at any age, and may grow slowly [1]. Cutaneous epidermoid
cysts are often benign, but a few cases of malignant transformation
have been reported. SCC, basal cell carcinoma, Paget disease, Bowen disease, mycosis fungoides, Merkel cell carcinoma, and malignant melanoma are possible malignant tumors that can arise from
epidermoid cysts [4]. Among these, SCC is the most common, and
the reported transformation rate is 0.011%–0.045% [3,5].
Lopez-Rios et al. [5] were the first to present a literature review
on the malignant transformation of epidermoid cysts. More recently, Frank et al. performed a cohort study of 41 cases from 1976
to 2018, in which the researchers identified the head and neck as
the most common site of SCC transformation (54.8%). SCC arising from an epidermoid cyst has been reported to appear on all
parts of the body, including the scrotum [6] and vulva [7], although
only one case has been reported of its presentation on the back. In
the study by Frank et al. [8], the mean diameter of the cysts was
demonstrated to be 5.0 cm, and the mean time from occurrence to
diagnosis was 92.6 months, which is relatively short compared to
the 30-year duration in the present case.
The mechanism of transformation from an epidermoid cyst to
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SCC has yet to be established. The risk factors for SCC of the skin
are radiation, immunosuppression, scars, and chronic inflammation [2], which are also considered risk factors for the malignant
transformation of benign cysts. Chronic inflammation is a well-known
and critical mechanism of malignant transformation to common
tumors [9]; in the present case, we can presume that chronic inflammation was a crucial trigger, further exacerbated by repeated
irritation due to the location of the lesion. Actinic damage and human paillomavirus (HPV) infection have also been proposed as
etiological factors, but their involvement in the malignant transformation of epidermoid cysts to SCC has not been proven [10].
For the treatment of patients with cutaneous SCC, the anatomical location of the SCC is often considered an important risk factor.
The scalp, eyelid, nose, and lips are the anatomical sites with highest risk of tumor extension. Additionally, the clinical size of the tumor is an important factor that impacts the risk of metastasis and
recurrence. Furthermore, 90% of a cutaneous SCC can be eliminated with a low risk of metastasis using electrodesiccation and curettage, excision, or cryosurgery if the lesion is small and is located
on the neck, trunk, arms, or legs. However, the reported cure rates
of high-risk tumors after electrodesiccation and curettage are much
lower than those after surgical excision, and cryotherapy is only an
option for the treatment of small SCC lesions [11]. Moreover, in
the present case of an SCC on the back, although the risk based on
the anatomical site was low, its massive size made it a high-risk lesion, and we therefore chose surgical wide excision.
The primary treatment method for cutaneous SCC is wide excision with an adequate margin to facilitate tumor clearance. The appropriate surgical margins are 4 mm and 6 mm for tumors that superficially and deeply infiltrate subcutaneous tissue, respectively,
and 9 mm for tumors with diameters of 20 mm or greater [12]. In
our case, we resected the tumor with a generous 1-cm margin due
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to its massive size and extended depth.
The course of clinical management and the prognosis after surgical excision have not been well established due to the rarity of
this disease. Several warning symptoms such as pain, rapid growth,
overlying skin changes, and persistent drainage can suggest neoplastic development [8]. In the present case, tenderness, erythema,
and drainage were major symptoms, but these are also commonly
observed in infected cysts. Histopathological analysis is therefore
essential for the diagnosis of SCC originating from an epidermoid
cyst. Although epidermoid cysts are commonly encountered in
medicine, clinicians should always bear in mind that malignant
changes can occur, even in the absence of warning symptoms. Therefore, routine histological examinations should be performed to identify malignant features such as cytologic atypia, perineural invasion,
and an infiltrative pattern, especially in the cases of long-standing
or symptomatic lesions. Furthermore, long-term follow-up data
are necessary to thoroughly understand the mechanism of malignant transformation from an epidermoid cyst to SCC.
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