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Background: Malignant transformation of epidermal inclusion cysts (EICs) is rare. Only
one case has been reported in the pericoccygeal–rectal region. Benign notochordal cell tumor
(BNCT) is also rare. There have been no reports of squamous-cell carcinoma (SCC) arising in
EICs with adjacent BNCT in the English-language literature.
Case presentation: An 83-year-old male patient with a history of malignant fibrous histiocytoma of the thigh after resection and irradiation presented clinically with a pericoccygeal–
rectal, flocculent, painful mass 7 cm in diameter. No osseous destruction was associated on
magnetic resonance imaging. Partial sacrectomy and coccygectomy with en bloc resection of
retrorectal cystic tumor were performed. Histology showed SCC arising from an EIC. SCC
cells were positive for p53, EGFR, p16, and cytokeratin 5/6 on immunostaining and negative
for human papillomavirus. Adjacent to the EIC, one tumor showed bland cells with numerous intracytoplasmic vacuoles. These cells were positive for epithelial membrane antigen,
pancytokeratin, S100, and negative for CD68, which confirmed the diagnosis of BNCT. The
diagnosis was well moderately differentiated invasive SCC arising in an EIC with an adjacent
BNCT abutting to bone.
Conclusion: We report the first case of SCC arising from an EIC with an adjacent BNCT in a
patient with a history of malignant fibrous histiocytoma. Partial sacrectomy and coccygectomy
with en bloc resection of retrorectal cystic tumor and wide margins taken prevented recurrence
of both tumors.
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Epidermal inclusion cysts (EICs) are common benign skin lesions that can occur anywhere
in the body. Malignant transformation, however, is exceptionally rare.1 There are some
reports of malignant and premalignant lesions arising in EICs, including squamous-cell
carcinoma (SCC), Merkel-cell carcinoma, basal-cell carcinoma, Bowen disease, Paget
disease, and mycosis fungoides.1 SCC is considered the most common malignant transformation tumor from EICs. There have been 25 cases reported in the English-language
literature since 1976, one in the pericoccygeal region.1–12 Of 25 cases, 14 occurred in the
head and neck area,1–3,9,11 four in the buttock region,1,4,7,10 five in the trunk and extremities,1,2,5,6 one in perineum,11 and only one occured in the perirectal region.12 SCC in these
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cysts has been reported in up to 0.045% of cases.3 Males and
females are affected equally, regardless of age.8
Benign notochordal cell tumors (BNCTs) are rare vertebral lesions composed of bland physaliphorous cells.13,14 These
tumors are usually found incidentally, and are thought to be
possible precursors to chordoma.13,14 In a review of the literature, many case reports used multiple terms. “Notochordal
rest”, “notochord remnant”, “ecchordosis physaliphora”, and
“notochord vestige” were used interchangeably, and are synonymous designations for any persistent postnatal notochordal
tissue.13–17 Here, we report the first case of SCC arising from a
pericoccygeal–rectal EIC with an adjacent BNCT in a patient
with a history of malignant fibrous histiocytoma.

cartilaginous cells, were noted, with mild nuclear atypism.
Although these may represent degenerative changes, a more
serious process could not be entirely excluded.
Partial sacrectomy and coccygectomy with en bloc resection of retrorectal cystic tumor were performed, with wide
margins taken. Intraoperatively, the surgeon observed no
direct evidence of malignancy. There was no clinical evidence
of recurrence of malignant fibrous histiocytoma postoperatively. Grossly, the cystic lesion contained soft yellow
material, consistent with keratin-like material (Figure 1B).
Histologically, the cyst lining showed a focal area of well
moderately differentiated invasive SCC arising from the
EIC (Figure 2A and B). Immunostaining of the tumor cells
showed positivity for p53, EGFR, p16, and cytokeratin 5/6
(Figure 2C and D). Tumor cells were negative for human
papillomavirus (HPV). In addition, adjacent to this EIC and
abutting the coccygeal bone, there was a grouping of large
foamy cells with abundant microvesicular cytoplasm and
small bland nuclei (Figure 3A and B) with immunostaining
positive for S100, EMA, cytokeratin 5/6 (Figure 3C and D)
and negative for CD68, which confirmed physaliphorous
cells. The diagnosis was a BNCT.
The patient had 7-year follow-up. No recurrent SCC,
chordoma, or malignant fibrous histiocytoma was identified.

Case presentation
An 83-year-old Caucasian gentleman with a medical history
of malignant fibrous histiocytoma at the right posterior thigh
status after resection and irradiation presented with a pericoccygeal–rectal cystic mass. The mass was considered related
to trauma, presenting and growing for 10 months after a fall.
Clinically, the mass was 7 cm in diameter, flocculent, and very
painful. Magnetic resonance imaging showed a T2 heterogeneous, multilocular, peripherally enhancing 6.1×3.8×4.2
cm lesion inferior to the tip of the coccyx (Figure 1A). No
osseous destruction was associated with this lesion. Although
there was mass effect on the closely associated lower rectum
and anus, it did not appear continuous with the thecal sac.
The lesion had previously measured 3.6×2.8 cm.
Fine-needle aspiration of the mass at 7 months after the
fall was performed, since it is a cheap and safe procedure.
The sample showed atypical cells with abundant keratinoustype debris, suggestive of a dermoid IC/EIC. Some atypical squamous cells and cells of uncertain origin, probably
A
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Figure 1 MRI and gross image of SCC arising from EIC adjacent to BNCT in an 86-year-old male.
Notes: (A) MRI showed a T2 heterogeneous, multilocular, and peripherally enhancing 6.1×3.8×4.2 cm lesion inferior to the tip of the coccyx (white arrow). No osseous
destruction was associated with this lesion. Although there was mass effect on the closely associated lower rectum and anus, it did not appear continuous with the thecal
sac. (B) Partial sacrectomy and coccygectomy with en bloc resection of retrorectal cystic tumor were performed, with wide margins taken. The gross cystic lesion contained
yellow soft tissue, consistent with keratin-like material.
Abbreviations: AM, anterior margin; EIC, epidermal inclusion cyst; BNCT, benign notochordal-cell tumor; MRI, magnetic resonance imaging; SCC, squamous-cell carcinoma.
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Figure 2 Squamous-cell carcinoma arising from epidermal inclusion cyst and immunohistochemical studies.
Notes: (A) Benign squamous epithelial lining of epidermal inclusion cyst contains keratinized material adjacent to the bone. No malignancy was identified. 40× magnification.
(B) Epidermal inclusion cyst lining showed an area of invasive well moderately differentiated squamous-cell carcinoma with keratinized material on the surface of the tumor.
40× magnification. Squamous-cell carcinoma showed positivity for p16 (C) and p53 (D). C and D are both 100× magnification.
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Figure 3 BNCT adjacent to EIC and bone.
Notes: (A) The BNCT was adjacent to the EIC and abutting the coccygeal bone, but with no damage to the bone. 40× magnification. (B) High-resolution image of A. The
BNCT contained a group of adipocyte-like physaliphorous cells with multiple vesicles in cytoplasm and small bland nuclei. 200× magnification. (C) Immunochemical studies
on BNCT. Physaliphorous cells were positive for EMA (C; 200× magnification) and S100 (D; 100× magnification). The tumor cells were also positive for cytokeratin 5/6 and
negative for CD68 (data not shown).
Abbreviations: BNCT, benign notochordal cell tumor; EIC, epidermal inclusion cyst.
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cases, 14 occurred in the head and neck area,1–3,9,11 four
in the buttock region,1,4,7,10 five in the trunk and extremities,1,2,5,6 one in perineum,11 and only one occured in the
perirectal region.12
Many of these were cured with complete excision. Only
three presented with very aggressive disease, with metastases
and death within 5–10 months.8 It is generally recommended
that EICs, especially enlarged ones that are symptomatic, be
entirely resected and examined thoroughly for any invasive or
carcinoma in situ within the squamous epithelium. Our case
had partial sacrectomy and coccygectomy with en bloc resection of retrorectal cystic tumor with wide negative margins,
which completely removed the SCC. No recurrent SCC had
been identified after 5-year follow-up.
Based on the immunohistochemical studies, the SCC
cells were positive for EGFR, p53, and p16, but negative for HPV. EGFR, p53, and p16 immunostaining were
used to study the transition from normal cystic squamous
epithelium to SCC. We did see squamous cells with hyperkeratinization between normal squamous epithelium and
SCC, but no definite squamous dysplasia was identified.
Anton-Badiola et al used cyclin D1, p53, and Ki67 immunostaining to highlight the transition zone between the
wall of the cyst and the tumor. They found the transition
was very abrupt, without demonstrable dysplastic changes
between normal and cancer tissues. In addition, HPV was
negative in our case, which has been reported in other studies.2,8 The radiation therapy took place 14 years ago. There
is no clear data for the radiation field location; however,
the location of the current squamous cell carcinoma is far
away from original malignant fibrous histiocytoma tumor
of the thigh. Therefore, we consider that the radiation effect
should not be considered in regard to the current SCC.
During normal development, the notochordal cells, composed of physaliphorous cells, become the nucleus pulposus
within the intervertebral disks by 10 weeks of gestation, the
remaining notochordal cells degenerate and are not normally
found within the disks. However, this regression can arrest
at any point during development, thus yielding persistent
ectopic notochord resets that may later undergo hyperplasia.14
Embryological studies have shown ectopic remnants may
persist anywhere along the axial path of evolution of the
notochord, most commonly at its cephalic (clivus – ecchordosis physaliphora) and caudal (coccyx) ends.14 In our case,
the BNCT presented adjacent to the coccyx and rectum, with
SCC arising from the EIC.
In 1996, at an International Skeletal Society meeting, an
idea was put forth that there existed symptomatic lesions of
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the axial skeleton morphologically different from chordoma.18
BNCTs are well demarcated, but unencapsulated with sheets
of bland adipocyte-like vacuolated or eosinophilic cells, with
fewer vacuoles and mild pleomorphism. Bone trabeculae are
often sclerotic, but without bony destruction. There are no
intercellular myxoid matrices, necrosis, or mitotic figures.
However, the chordoma is osteolytic and consists of multiple
lobules separated by thin fibrous septa. The lobules contain
cords, strands, or sheets of physaliphorous cells with myxoid
matrices, and cells have mild-marked nuclear atypism.
In a review of the literature, the terminology of BNC
remnants was confused. Many terms, including “notochord
rest”, “notochord remnant”, “ecchordosis physaliphora”,
“notochord vestige”, “giant notochord rest”, “benign notochordal cell tumor”, and “benign notochordal cell lesion”
referred to the same morphological entity.13–17 Recently,
the terminology BNCT has become gradually accepted.13
However, whether BNCT represents benign or premalignant
lesions of chordomas are still controversial.13–17,19 Most
case reports indicate the possible malignant transformation
from BNCT to malignant chordoma. In the current study,
we found that the BNCT was adjacent pericoccygeal–rectal region without damage to the bone. In addition, at the
clinical 4-year follow-up, no chordoma was identified in
this patient.

Conclusion
We have reported the first case of SCC arising from an EIC
and an adjacent BNCT (remnant) in a patient with a history
of malignant fibrous histiocytoma. Treatment was partial
sacrectomy and coccygectomy with en bloc resection of
retrorectal cystic tumor and wide margins taken, which prevented recurrence of both tumors and helped us to find other
adjacent BNCTs. It is recommended that entire lesions be
resected with wide margins if EICs or BNCTs are present.

Consent for publication
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