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Background: Epidermal cysts are common benign epithelial tumors. They are known to result from penetrating-type injuries or
infection of human papillomavirus. The differential diagnosis commonly includes multiplex steatocystoma, lipoma, and neurofibroma.
Pathological examination is essential for diagnosis, and surgical excision is the recommended treatment.

Objective: We report a case in a man who presented with a cystic lesion on the scalp over 22 years to provide clinical evidence for
mechanism of epidermal cysts. We conducted epidemiological analysis of 3949 patients with epidermal cysts to clarify the
epidemiological characteristics and clinical features of epidermal cysts.

Patients and Methods: A total of 3949 individuals with confirmed epidermal cysts were collected for analysis. Data were expressed
as mean + SEM and analyzed using Student’s #-test.

Results: Our data showed that the mean age of diagnosis of males was statistically earlier than that of females (P<0.001), but no
significant difference in sex predilection was observed (P=0.55). The high incidence age of males and females was in the young and
middle stage. Lesion locations were a bit different among age groups, but the face was the most common site of epidermal cyst at all
age stages.

Conclusion: Our case offers clinical evidence to the theory which refers trauma as one of the main causes of epidermal cysts in hair-
bearing area. According to analysis of large number of samples, we can further support the idea that epidermal cyst has equal sex
predilection and mainly occurs on the young and middle-aged adults. It is usually solitary and most likely to be found on face and trunk.
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Introduction
Epidermal cysts, also known as keratin cyst, are common benign intradermal tumors, which are induced by invagination
of keratinized squamous epithelium into dermis."” Epidermal cyst often occurs in middle age without obvious sex
preference. The cysts are characterized by smooth, dome-shaped, moveable and firm swellings, growing slowly and
varying in size from few millimeters to a few centimeters.®* Such cysts can occur anywhere in the body, including scalp,
face, neck, trunk, limbs and perineum.?>° Etiologically, the trauma to the pilosebaceous units gives rise to epidermoid
cysts in the hair-bearing area. In areas without hair, the mechanism of epidermal cyst development is related to epidermal
inclusion secondary to trauma or human papillomavirus infection.>’

We report a case of epidermal cyst on the scalp with trauma on the same site caused by forceps delivery at his birth,
which further indicates the mechanism of epidermal cysts that develop after trauma. Moreover, we analyzed 3949

patients’ data of our department from 2011 to 2019 to identify the epidemiology characteristics of epidermal cyst.
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Materials and Methods

Study Population

A total of 3949 cases reported by the Department of Dermatology, the Second Affiliated Hospital of Xi’an Jiaotong
University, from January 27, 2011 to December 27, 2019 were collected for analysis. Informed consent was taken from
all the patients before surgery. The clinical details, including gender, age and sites, were achieved from the record
systems of our hospital. Accurate diagnosis of all patients was confirmed by histopathological examination.

Statistical Analysis

Data were expressed as mean + SEM. Data analysis was performed using GraphPad Prism (version 8; GraphPad
Software, La Jolla, CA) and the SPSS 23.0 software (SPSS Inc, Chicago, IL). Student’s t-test was used for Statistical
comparisons. P<(0.05 was considered statistically significant.

Results
Case Report

A 22-year-old man developed a painless swelling with a depression on his scalp. At his birth, his scalp was
pinched by forceps and a scalp lesion developed, which gradually developed into this swelling and slowly
growing in 22 years. On examination, a 3x4 cm soft and movable mass was noted on the top of his scalp,
upon which was a round depression with a diameter of 2 cm (Figure 1). The lesion was successfully removed.
Histopathological examination showed that the epidermis was normal and a cystic cavity was observed in the
dermis. The cyst was lined by stratified squamous epithelium and contains a clear stratum granulosum. The cavity

Figure | Well-defined swelling with a depression on the top of the scalp.
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Figure 2 Epidermoid cyst lined by stratified squamous epithelium having granular layer and filled with laminated keratin material. (a) Bar length = 3mm. The rectangular box
shows the structure of the cyst wall. (b) Bar length = 400um.

was filled with laminated keratin materials (Figure 2). Based on these features of histopathological sections,
a diagnosis of an epidermoid cyst was made.

Epidemiological Analysis

In our study, 3949 cases of epidermal cysts were included. The number of diagnosed patients was increased by year
(Table 1). Males accounted for 55.53% of the total number, and women accounted for 44.47%. There was no significant
difference in sex ratio (P = 0.554 > 0.05). The age of the patients was relatively large, ranging from 10 months to 93
years. The total age of patients showed right skewed distribution with the mean age of 37.60 years and the median age of
34 years (Figure 3). As shown in Table 2 and Figure 4, the highest incidence in both groups was observed in the age
group of 20-29 years (26.69%, 1054/3949) followed by age groups of 30-39 (21.80%, 861/3949) and 40—49 (15.35%,
606/3949) years, respectively. The mean age of diagnosis of males (36.59+16.57) was statistically earlier than that of
females (38.85+17.30, P<0.001).

We further analyzed the locations of epidermal cyst in 2793 cases. Here we show several epidermal cysts in
different locations (Figure 5). The result showed that face (50.19%, 1405/2783) was the most common affected
region in all age groups, followed by trunk (24.87%, 692/2783), neck (11.14%, 310/2783), limbs (6.83%, 190/
2783), scalp (3.34%, 93/2783) and perineum (3.34%, 93/2783). Moreover, the rate of face in affected region
showed a downward and then upward trend by age (Table 3 and Figure 6). The most uncommon sites observed in
our study were all found in male patients, three in the palm and one in the sole of feet.

Table | Number and Mean Age Distribution of Patients with Epidermal Cyst

for Year
Year | No. of Patients Mean Age Ratio (Male/Female)
Male | Female Male Female
2011 42 31 36.62+18.50 | 41.87+15.44 1.3548
2012 17 77 37.52%17.24 | 42.49+16.06 1.5195
2013 127 88 35.18+£16.45 | 37.34+19.86 1.4432
2014 121 85 36.61£15.53 | 40.96+17.38 1.4235
2015 143 117 38.48+17.51 | 35.76x17.80 1.2222
2016 248 213 37.77£17.42 | 39.06+18.42 1.1643
2017 340 279 36.00£17.59 | 38.50+16.78 1.2186
2018 527 384 36.81%15.65 | 39.03+17.00 1.3724
2019 528 482 35.78xl6.11 | 38.73x16.94 1.0954
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Figure 3 Age skewed distribution of patients with epidermal cyst (skewness=0.474). SD, standard deviation.

Discussion

Epidermal cyst, also known as atheroma, is a common benign cystic lesion that originates from the infundibular portion
of the hair follicle. Therefore, they mainly occur on hair-bearing area. The main causes of epidermal cysts are trauma,
surgical operations and chronic irritation.*'' Skolnik et al have reported multiple epidermal inclusion cysts on the
plantar surface of the foot in patients after radiofrequency microtenotomy for plantar fasciitis."' Guler et al reported
a pediatric patient who developed penile epidermoid cysts after distal hypospadias surgery.'? A case reported a patient

Table 2 Age and Sex Difference of Patients with
Epidermal Cyst

Age Group No. of Patients Percentage
Males | Females | Total

0-9 53 57 110 2.79
10-19 190 133 323 8.18
20-29 646 408 1054 26.69
30-39 486 375 861 21.80
4049 315 291 606 15.35
50-59 259 257 516 13.07
60-69 158 142 300 7.60

70+ 86 93 179 4.53
Total 2193 1756 3949 100.00
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Figure 4 Age and sex difference of patients with epidermal cyst.

Figure 5 Typical lesions in different sites. (A) Scalp. (B) Face. (C) Neck. (D) Trunk. (E) upper limb. (F) Palm of hand (G) Ventral of penis. (H) Great lips of pudendum. (I)

Sole of foot.
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Table 3 Age and Site Difference of Patients with Epidermal Cyst

Age Group Site Total
Scalp | Face | Neck | Trunk | Limbs | Perineum
0-9 7 53 4 I 7 | 83
10-19 5 138 19 29 26 5 222
20-29 24 427 58 161 49 21 740
30-39 18 274 93 204 41 16 646
4049 9 182 65 104 25 22 407
50-59 16 174 34 98 22 22 366
60-69 7 93 25 62 12 3 202
70+ 7 64 12 23 8 3 117
Total 93 1405 310 692 190 93 2783
Percentage 334 | 5049 | 11.14 | 24.87 6.83 3.34 100.00

who developed a giant epidermal cyst on the upper lip after wearing a denture, suggesting that chronic irritation may be
the cause of the epidermal cyst.'? Cases of epidermoid cysts after tattoo and radiotherapy have also been reported.'*!'* In
our case report, the patient presented with an epidermal cyst on the scalp. After a thorough history, the patient and his
family indicated that he had been injured by forceps at birth in the same area and immediately developed a rupture on the
scalp, which gradually healed after 1 week, but a swelling appeared at the site of this skin lesion. The patient denied any
history of other trauma, medication or physical therapy at the site of his epidermal cyst. Because the forceps injury and
the epidermoid cyst appeared at the same site and in the same period, and no other possible predisposing factors were
identified, we reasonably concluded that the forceps entrapment was the cause of the epidermoid cyst in this patient. The
case provides supports to the theory that trauma induces the development of epidermal cysts.

The incidence of epidermal cysts is mostly in young and middle-aged people. It has been reported that there is no
difference in incidence between men and women.? In our study, the most affected age is 20-29 years (26.69%, 1054/
3949), and the mean age of diagnosis of males (36.59+16.57) is statistically younger than that of females (38.85+17.30).
Although there are more male patients than female patients each year, no significance is observed in terms of sex ratio.
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Figure 6 Different lesion’s location of patients with epidermal cyst.
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The number difference between men and women patients is likely to be caused by willingness to seek medical treatment
of patients in different gender.

Epidermal cyst is usually solitary. Multiple epidermal cysts are rare and maybe manifestation of Gardner’s
syndrome.'® Consistently, we analyzed 2793 cases, of which only 40 cases (1.43%) have more than one cystic lesion
but no more than three cysts. Epidermal cysts can be located in any part of the body, and mainly on the face, torso,
extremities and scalp.l’2 In the present study, face is the most common site of the cyst, followed by trunk, neck, limbs,
scalp and perineum. Difference in the distribution of epidermal cysts between men and women is not observed, but it lies
in different age groups. Face is the most affected parts in all age groups, but the rate of face affected is lowest in 30-39
years. We supposed that this tendency may be related to the changes of ratio (face area/ body surface area) in different
age groups.

Epidermal cyst is a common skin disease that can be complicated by infection, rupture, calcification and
malignancy.'®!” Shah et al showed that in 20 cases of scrotal calcinosis, the etiology was traced to epidermoid cysts
in 14 cases.'” Chronic and repeated irritation, infection, ultraviolet radiation, and immunosuppression may become the
triggers of epidermoid cyst malignancy.'® ** HPV infection may also be associated with malignant transformation, and
cases of squamous cell carcinoma of the skin caused by HPV-associated cysts have been reported by Pusiol et al.>®
According to the literature, cutaneous squamous cell carcinoma is the most common among the malignant cases of
epidermal cysts, accounting for about 70%-90%, second is cutaneous basal cell carcinoma.'®?%** The possibility of
malignant transformation should be warned when the existing epidermal cysts become hard in texture, pain, secretion,
inflammation, bleeding, rapid increase in size, and refractory infection. Currently, routine surgical excision is not
recommended for the removal of epidermoid cysts due to their slow growth, asymptomatic and low malignancy rate.
However, surgical excision is recommended when the lesions are painful, when large lesions interfere with daily life and
when there is a possibility of malignant transformation.'®?>?® Faltaous et al performed an wide excision without
additional radiotherapy or chemotherapy in a patient with epidermal cyst transformed into squamous cell carcinoma of
the skin, and the patient had no complications and good wound healing after surgery.”® Harada et al reported a patient
with cutaneous basal cell carcinoma arising from an epidermal cyst, which was reviewed 2 years after extensive excision
was performed with no evidences of recurrence, confirming surgical excision is an effective treatment for epidermoid
cysts and their malignancy.?® The surgical excision should remove as much of the cystic membrane as possible to reduce
the possibility of recurrence. Epidermoid cysts that are inflamed but not infected can be treated with intralesional
drainage injection of triamcinolone acetonide to alleviate inflammation.?” All surgically removed cysts should undergo
careful pathological examination to determine the presence of malignancy.'®® Skroza et al reported systemic isotretinoin
treatment at a dose of 0.5 mg/kg/day for 5 months in a patient with squamous cell carcinoma of the skin arising from an
epidermoid cyst, who showed 70% remission of the lesions and no signs of recurrence. Therefore, it can be presumed
that systemic isotretinoin treatment is effective for squamous cell carcinoma derived from epidermal cysts.*® In addition,

carbon dioxide laser and erbium-YAG laser can be used to treat small epidermal cysts.**** !

Conclusion

According to our case report and literature review, we considered trauma as one of the main causes of epidermoid cysts.
The epidemiological data we provided proved that epidermoid cysts are prevalent in young and middle-aged people, with
the face and trunk as the majority sites. There is no clear gender preference for the onset of the disease. In addition,
although surgical treatment has good outcomes for epidermoid cysts, the existence of more effective and less invasive

treatment methods still needs to be further explored.
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