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Basal cell carcinoma arising from the epidermoid cyst
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Abstract: Basal cell carcinoma and epidermoid cysts are common skin afflictions that arise in the epidermis and
hair follicles of the skin. Only a small number of cases have been reported in which a basal cell carcinoma has
arisen within an epidermoid cyst. We present the clinical features of this unusual condition in this report and believe
that the information will prove useful to researchers of basal cell carcinoma.
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Introduction

Basal cell carcinoma is the most common
malignant tumor of keratinocytes [1]. Genetic
studies of mice in which cell lineages were
traced indicate that basal cell carcinomas arise
from several cells types [2], specifically from
stem cells of the interfollicular epidermis, infun-
dibulum, isthmus, the bulge of the hair follicle,
and from the lineages of these cells.

Epidermoid cysts are the most common cysts
of the epidermis [3]. They are also referred to
as infundibular cyst and epidermal inclusion
cyst. Most epidermoid cysts originate from the
follicular infundibulum, so the term infundibular
cyst is apt. An epidermal inclusion cyst specifi-
cally refers to implantation of epidermal ele-
ments into the dermis, which is one way that an
epidermoid cyst can be induced. Most epider-
mal inclusion cysts do, in fact, originate from
the infundibular portion of the hair follicle, per-
haps explaining why these terms are used
interchangeably.

Basal cell carcinomas that arise from an epi-
dermoid cyst are theoretically possible but are,
in practice, uncommon, with just a few report-
ed cases. We present and describe two cases
of this unusual scenario and present the clini-
copathological characteristics of the tumor in
the context of the existing literature.

Materials and methods
Cases

Two cases of basal cell carcinoma arising within
an epidermoid cyst were diagnosed at
Severance Hospital, Yonsei University College
of Medicine, Seoul, Republic of Korea.
Representative sections were excised, stained
with hematoxylin and eosin (H&E), and reviewed
by three pathologists (S. K. Kim, S. J. Lee, and
H. M. Kim).

Immunohistochemistry

Tumors were fixed in formalin and embedded in
paraffin. Briefly, 5-um thick sections were cut
using a microtome, transferred onto adhesive
slides, and dried at 62°C for 30 min.
Immunohistochemistry with an antibody against
Ber-EP4 (Catalog# OP187, Calbiochem, San
Diego, CA, USA) was performed with an auto-
mated immunohistochemical staining instru-
ment (Ventana Discovery® XT, Ventana Medical
System, Inc., Oro Valley, AZ, USA).

Results
Cases

Case 1: This patient in this case was a 51-year-
old man with no history of skin cancer. He pre-
sented with a growth that had been on his left
knee for 5 years. The mass was excised and the
specimen was examined by the hospital's
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Figure 1. Images of microscopic and immunohistochemical analysis of basal cell carcinoma arising from the epi-
dermoid cyst. Tissue from Case 1. A. The excised specimen was a well-defined oval mass revealed a unilocular cyst
containing keratin material with a thick wall on its cut surface. B, C. Image from H&E staining shows epidermoid
cyst lined with mature squamous epithelium. (Magnification 10x and 100x, respectively). D. Image from H&E stain-
ing taken from the basal cell carcinoma component of the tissue that was associated with the epidermoid cyst.
(Magnification 100x). E. Proliferating germinative cells with a characteristic outer palisade of cells associated with a
surrounding loose fibromucinous stroma. (Magnification 200x). F. Imnmunohistochemical staining of from the basal

cell carcinoma component with antibody to Ber-EP4. (Magnification 200x).

Pathology Department. The 2x1.9-cm well-
defined oval mass revealed a cyst containing
keratin material with a thick wall on its cut sur-
face (Figure 1A). Microscopic examination
revealed that the cyst was lined with squamous
epithelium (Figure 1B). Granular layer was pres-
ent and the cyst was filled with keratinaceous
material (Figure 1C). These histological fea-
tures are compatible with epidermoid cysts. In
parts of the cyst, lobules of germinative cells
were present in the cyst wall and were connect-
ed with the basal layer of the squamous epithe-
lium (Figure 1D). A characteristic outer palisade
of cells associated with a surrounding loose
fibromucinous stroma was detected, permitting
us to diagnose basal cell carcinoma (Figure
1E). The results from immunohistochemical
staining showed the presence of Ber-EP4 in the
germinative cells of the basal cell carcinoma
(Figure 1F). The patient was discharged without
complication, and with no evidence of metasta-
sis or local recurrence at a follow up examina-
tion 12 months after the surgery.

Case 2: The patient in Case 2 was an 85-year-
old man with a history of basal cell carcinoma
on his nose, with two recurrences. He present-
ed with a nodule on the lower border of the scar
remaining from a previous procedure. On physi-
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cal examination and imaging study, the nodule
was diagnosed as an epidermoid cyst (Figure
2A). It was histologically examined after exci-
sional biopsy. Microscopic examination re-
vealed cystic changes lined with mature squa-
mous epithelium that had a granular layer
(Figure 2B, 2C). There was germinative cell pro-
liferation with features of basal cell carcinoma
on the cyst wall which was connected with the
basal layer of the squamous epithelium (Figure
2D, 2E). Immunohistochemical staining re-
vealed the presence of Ber-EP4 in the germina-
tive cells of the basal cell carcinoma (Figure
2F). The basal cell carcinoma extended to the
surgical margins as demonstrated by Mohs sur-
gery. This surgery was followed by radiation
therapy for 1 month.

Clinical presentation of basal cell carcinoma
arising from the epidermoid cyst

The cases of basal cell carcinoma arising from
the epidermoid cyst that we collected from a
literature search are presented in Table 1. If
the two cases identified here are included, we
conclude there are 29 reported cases of this
condition. Patients ranged from 30 to 85 years
old, with a mean age of 58 years. There were
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Figure 2. Images of microscopic and immunohistochemical analysis of basal cell carcinoma arising from the epider-
moid cyst. Tissue from Case 2. A. Computer Tomography reveals approximately 21-mm mass in the face between
right medial canthus and nasal bone. (Upper: sagittal section, lower: axial section). B, C. Image from H&E staining
shows epidermoid cyst lined with mature squamous epithelium. (Magnification 10x and 100x, respectively). D. Im-
age from H&E staining taken from the basal cell carcinoma component of the tissue that was associated with the
epidermoid cyst. (Magnification 100x). E. Proliferating germinative cells with a characteristic outer palisade of cells
associated with a surrounding loose fibromucinous stroma. (Magnification 200x). F. Inmunohistochemical staining
of from the basal cell carcinoma component with antibody to Ber-EP4. (Magnification 200x).

more males than females: 18 cases and 11
cases, respectively. The lesions ranged 0.3 to
6.0 cm in area, with a mean area of 2.2 cm.
Most lesions were on the head and neck (21
out of 29), but seven were located on the trunk
or extremities. The lesions had been present
from 2 months to 56 years, with a mean of
13.8 years.

Discussion

The epidermoid cyst is the most common cystic
lesion of the skin. It originates from the infun-
dibular portion of hair follicle (or buried epider-
mis) and it has keratohyaline granules in its
squamous lining, similar to the stratum granu-
losum of the epidermis. These cysts are usually
benign and malignancies related to them are
rare.

The incidence of malignancy arising in cysts of
the skin has been reported to range from slight-
ly more than 1% to 9% [4]. In an evaluation of
2245 epidermoid cysts, there was only a single
case of carcinoma, of squamous cells, and the
incidence rate was estimated at 0.045% [5]. In
an evaluation of 77 malignant tumors that had
arisen from keratinous cysts, there were 18
cases of basal cell carcinoma and eight of
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these had arisen from an epidermoid cyst [6].
This study was done in 1977, and subsequent-
ly, several additional cases of basal cell carci-
noma arising from the epidermoid cyst have
been reported. Tanaka et al. concluded that
long-standing epidermoid cysts may have the
potential for malignant transformation [7]. As
we presented in Table 1, it was 13.8 years in
average before basal cell carcinoma was
detected in epidermoid cyst.

As we mentioned above, epidermoid cysts can
be induced by implantation of epidermal ele-
ments into the dermis or they may originate
from the infundibular portion of the hair follicle.
Because stem cells of the interfollicular epithe-
lium or the infundibulum of the hair follicle, and
the lineages of these cells, are considered the
cells of origin of basal cell carcinoma, basal cell
carcinoma arising from the epidermoid cyst is
theoretically possible, although it is apparently
uncommon. Therefore, detailed analysis is
required for a histological diagnosis of the epi-
dermoid cyst to determine if basal cell carcino-
ma components are present, as they could be
easily overlooked.

There is, at present, no information on the
pathogenesis of basal cell carcinoma arising
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Table 1. Cases of basal cell carcinoma arising from epidermoid cysts

Duration Recurrence

Case No. Sex Age Location Size (cm) (yean) (follow up period) Reference
1 M 59 Lower neck - - No (8 months) [8]

2 M 55 Forehead - - - [8]

3 F 72 Eyelid 0.3 2 months No (8 months) [9]
4 M 50s Shoulder 3.5 - - [10]
5 F 46 Nose 1.0 - - [11]
6 M 76 Knee 4.5 15.0 - [7]

7 M 61 Face - - - [12]
8 M 78 Eyelid 1.5,2.2 56.0 - [13]
9 M 63 Nose 2.2 18.0 - [14]
10 F 54 Nose 1.0 34.0 - [15]
11 M 67 Nose 0.7 2.0 - [16]
12 M 80 Nose 6.0 1.0 - [17]
13 M 43 Eyelid - 3.0 - [18]
14 M 30 Forearm 4.0 15.0 - [19]
15 M 55 Back 2.0 20.0 No (2 years) [20]
16 F 35 Scalp 2.5 9.0 - [21]
17 F 39 - - - - [22]
18 F 74 Nose 0.5 1.0 - [23]
19 F 40 Chest 2t03 - No (12 years) [24]
20 M 31 Neck - - - [24]
21 M 42 Eyebrow - - No (18 years) [24]
22 F 74 Forehead - - No (4 years) [4]
23 M 65 Forehead - - No (9 years) [4]
24 F 67 Cheek - - No (6 months) [4]
25 F 47 Chin - - No (2 years) [4]
26 M 79 Nose - - No (6 months) [4]
27 F 65 Shoulder - - - [6]
28 M 51 Knee 2.2 5.0 No (12 months) Case 1
29 M 85 Nose 0.8 - Yes (14 months) Case 2

from the epidermoid cyst. This is in contrast to
basal cell carcinoma that occurs in the epider-
mis, which has been attributed to sun expo-
sure. We hope the information provided here
will prove useful to furthering our understand-
ing of basal cell carcinomas, particularly as
those arising from epidermoid cysts are unre-
lated to sun exposure.
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