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A Case of Trichilemmal Carcinoma Treated with
Mohs Micrographic Surgery
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Kyu-Won Choi, M.D., Chae-Young Lee, M.D., Ki-Ho Kim, M.D.
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Trichilemmal carcinoma is a cutaneous adnexal tumor originating from the outer root sheath
of hair follicle, and it was first described by Headington in 1976. Clinically, it usually occurs
as an asymptomatic solitary papule, nodule or mass on the face or scalp. This neoplasm is a
malignant counterpart of trichilemmoma, and it has been reported in the literature as trichilemmal
carcinoma, tricholemimal carcinoma, malignant trichilemmoma, and tricholemmocarcinoma.
Although histologically, trichilemmal carcinoma frequently has maliganant features, it has a
relatively benign clinical behavior. We think Mohs micrographic surgery is a useful treatment
modality in trichilemmal carcinoma because the final skin defect is smaller than a wide excision.
We report a case of primary trichilemmal carcinoma which had developed on the face, treated

with Mohs micrographic surgery.
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CASE REPORT

A 70-year-old Korean man visited the De-
partment of Dermatology at Dong-A University
Hospital on February 4, 2004 with a 2-year history
of a 1.0X1.0 cm ulcerated plaque on the left cheek.
The lesion enlarged slowly with bleeding tendency
on the surface (Fig. 1). He had a past history of
liver cirrhosis with elevated liver enzymes and
serologic markers of hepatitis B virus infection.
Abdomen computerized tomography and ultrasono-
graghy showed hepatosplenomegaly without any
evidence of regional lymph node metastasis. We
could not find any abnormal findings on the head
and neck computerized tomography either.
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An incisional biopsy was done under the impres-
sion of squamous cell carcinoma. Histopatholo-
gically, we could observe a relatively well-circum-
scribed tumor, which was connected with the

Fig. 1. 1.0x1.0 cm sized ulcerative plaque on the left
cheek for 2 years.
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epidermis and extended throughout the dermis. The
tumor mass showed the multiple lobular or
trabecular pattern of proliferation. The central cells
in each lobule had a pale or clear cytoplasm, and
the peripheral cells of each lobule were in palisading
arrangement and trichilemmal keratinization was
observed within the lobules. Tumor cells showed
pleomorphism and nuclear atypia with low grade of
mitotic activity (Fig. 2). PAS staining revealed
positive and diastase labile in the cytoplasms of
clear cells. Immunohistochemistry studies resulted
in positivity for high molecular weight cytokeratin
and EMA, but negativity for CEA, S-100 protein,
or cytokeratin 17. Many tumor cells expressed
Ki-67, mutant p53 protein, and p63 abundantly in

Fig. 2. (A) Infiltrative epithelial lobules and clear cells
extended downward from the epidermis (H&E stain,
%x40). (B) Nuclear pleomorphism and mitotic figures
are remarkable and clear cells were in palisading
arragement (H&E stain, x200).
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a diffuse pattern (Fig. 3).
Trichilemmal carcinoma was completely removed
with Mohs micrographic surgery. When the incision

Fig. 3. (A) Ki-67 positive cells are diffusely present in
tumor lobules (Ki-67 stain, X100). (B, C) Tumor lobules
were strongly positive for p53 and p63 (p53 protein,
p63 stain, X100).
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is sufficient to reach the subcutaneous fat layer,
then the basal area is cut with a single-11™ bladed
scalpel. The base was excised within the sub-
cutaneous layer. Tumor was subdivided into 4
margins, 4 base dissections. Hematoxylin and eosin
stains were used for all microscopic sections. The
histologic findings were similar to the initial biopsy
specimen. Clear margins were achieved after three
stages of Mohs' surgery. The final surgical defects
measured 1.8X1.8 cm. The tumor defect was
covered by direct closure. The final shape and
texture were satisfactory. A total of 19 months
follow-up showed no evidence of metastasis or
recurrence.

DISCUSSION

Trichilemmal carcinoma is a malignant tumor
originating from the outer root sheath of the hair
follicle described by Headington in 1976'. Trichi-
lemmal carcinoma, one of the malignant coun-
terparts of trichilemmoma, usually occurs in the
elderly in a 3 : 1.6 female-male ratio’. The lesion
occurs as an asymptomatic solitary papule, keratotic
nodule, and indurated plaque with crusted, smooth
surfaced cover or ulceration on sun-exposed areas
such as the face and scalp.

Histopathologically, trichilemmal carcinoma shows
many features resembling the outer root sheath of
the hair follicle. Tumors grow in lobular and
infiltrative patterns, and the lobules are often
centered on or expanding out of a pilosebaceous
unit. The tumors are frequently connected to the
follicular epithelium and the interfollicular epi-
dermis and usually invade to the reticular dermis.
The center of the lesion is composed of clear cells
and palisading of tumor cells at the periphery of the
tumor lobules can also be appreciated"™’. Clear
tumor cells show a various growth pattern: (1) a
solid growth pattern characterized by sheets of
monotonous tumor cells with expansile, pushing
borders, (2) a lobular pattern characterized by clear
cells grouped into discrete nests and lobules, and
(3) a trabecular pattern characterized by thick cords
of tumor cell arranged in a serpiginous fashion®.
Headington pointed out a characteristic finding,
which tumor cells showed clear glycogen rich
cytoplasms and atypical nuclei with high mitotic
index and pleomorphism in contrast to those of

trichilemmoma®”'®. There have been few cases

reported however that have been accompanied by
either vascular or perineural invasion”"',

Immunohistochemical studies have shown PAS-
positive, diastase sensitive clear cytoplasm with
negativity for CEA and EMA. But there were some
reports that trichilemmal carcinoma showed positi-
vity for EMA’. Trichilemmal carcinoma is known to
originate from the bulge area of the outer root
sheath, as recently it has been reported to show
positivities for cytokeratin 17 and CD34'>". However,
in this case, tumor cells were negative for cyto-
keratin 17 and CD34. Most cases showed positivity
for low molecular weight cytokeratin (cytokeratin 1,
5, 10, 14) like in this case.

Trichilemmal carcinoma could occur in a burn
ulcer, a scar of discoid Iupus erythematosus,
tuberculosis verrucosa cutis, and a lesion of solar
keratosis'*. Takata M et al* reported a case of
trichilemmal carcinoma arising in the wall of a
proliferating trichilemmal cyst. And they reported
the p53 mutation was a C to T transition within
CpG dinucleotide, and Ki-67 antigen was as high
as 42% in trichilemmal carcinoma.

In this case, overexpression of Ki-67 antigen,
mutant p53 protein, and p63 were diffusely found
(Fig. 3). A clonally patterned p53 immunoreactivity
in tumor nests were prominent features in this case
(Fig. 3A). Epidermal p53 clones have been reported
to be closely associated with ultraviolet radiation
exposure and skin cancer. p63 is a diagnostic marker
of basal/progenitor cells of the adnexal tumors. p63
might block the apoptosis inducing activity of p53
and thus could maintain the proliferative capacity
of basal/progenitor cells"'. P63 expression was also
reported in trichilemmal carcinoma®. In our case,
the distribution of p63 positive cells in tumor nests
is similar to p53 (Fig. 3B, C).

Trichilemmal carcinoma needs to be differen-
tiated from many other clear cell tumors of the skin.
The phenomenon of cytoplasmic clearing may be
observed focally or represent the dominant feature
in various kinds of tumors originating from the
epidermis or within the dermis showing well-defined
features of eccrine, sebaceous, and follicular lines of
differentiation®. Hair follicle origin tumors include
desmoplastic trichoepithelioma, tricofolliculoma, pro-
liferating trichilemmal tumor, and malignant proli-
ferating trichilemmal tumor. In proliferating tri-
chilemmal tumor, areas showing clear cell changes
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Table 1. Reported cases of trichilemmal carcinoma treated by Mohs micrographic surgery in worldwide

Recurrence or

Report Sex/Age Location Defect size Reconstruction metastasis
Billingsley et al" M/60  Right posterior helix 2.6x2.8 cm Rhomboid transposition flap No
Lai et al” M/65  Left upper eyelid 2.3%0.9 cm Modified Cutler-Beard flap No
Garrett AB et al't  M/77 Rt cheek Full thickness skin graft No
Garrett AB et al'  M/59 Mid chest Primary closure No
Our case M/82 Lt cheek 1.8x1.8 cm Elliptical repair No

and palisading of columnar epithelium comprise
only a minor proportion of proliferating trichilem-
mal tumors. Malignant proliferating trichilemmal
tumor is more keratinized and has a stronger ten-
dency towards metastasis than trichilemmal car-
cinoma®. Non hair follicle origin tumors include
clear cell squmous cell carcinoma, basal cell car-
cinoma, balloon cell melanoma, clear cell acan-
thoma, clear cell syringoma, sebaceous gland
carcinoma, metastatic renal cell carcinoma'’. Clear
cell squamous cell carcinoma differs from tri-
chilemmal carcinoma in that it lacks foci of the
peripheral margination of nuclei with subnuclear
vacuolization reminiscent of outer root sheath
differentiation and increased intracellular glycogen
deposition®.

Wide excision is the preferred treatment for
trichilemmal carcinoma. According to Wong and
Suster, in the outcomes of 13 patients with wide
excision, neither recurrence nor metastasis was
found’. Mohs micrographic surgery has some ad-
vantages including high cure rate, smaller defect
size, low recurrence rate and immediate recon-
struction’. Billingsley, Lai, and Garrett performed
Mohs micrographic surgery because of the histo-
logically malignant feature of this tumor, although
clinically, metastasis and recurrence are rare (Table
)™ In this case, trichilemmal carcinoma was
treated with Mohs micrographic surgery and no
metastasis was found during the 19 months of
follow-up. We recommend that Mohs micrographic
surgery is an ideal option because it provides a
tissue-sparing method to immediately assess tissue
margins, allowing for complete surgical removal of
the tumor.
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