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Cystic Sebaceous Neoplasms in Muir-Torre Syndrome
Jared J. Abbott, AB; Pablo Hernandez-Rios, MD; Robin H. Amirkhan, MD; Mai P. Hoang, MD

● Cystic sebaceous neoplasms have been seen only in pa-
tients with Muir-Torre syndrome (MTS) and have recently
been characterized as marker lesions of MTS. Histologi-
cally, these lesions form a spectrum of tumors ranging from
benign cystic adenomas to proliferative cystic sebaceous
tumors. We describe 2 proliferative cystic sebaceous tu-
mors in a 53-year-old man whose workup revealed colonic
adenocarcinoma and other sebaceous tumors consistent
with MTS. Both the chest wall and the left thigh masses
were grossly cystic, measuring 1.0 and 1.5 cm, respective-
ly. Histologic sections demonstrated well-circumscribed
cystic neoplasms located in the deep dermis and subcuta-
neous tissue. Each had a focally infolded cyst wall com-
posed of immature basaloid cells with prominent nucleoli
and mitoses, consistent with a proliferative cystic seba-
ceous tumor. Recognition of cystic sebaceous neoplasm by
pathologists and communication to clinicians of its strong
association with MTS is of diagnostic importance.

(Arch Pathol Lab Med. 2003;127:614–617)

Muir-Torre syndrome (MTS) is an autosomal dominant
syndrome defined by the presence of at least 1 se-

baceous gland tumor and the presence of an internal ma-
lignancy.1 Colorectal carcinoma is the most common form
of internal malignancy in these patients.1 The sebaceous
neoplasms are typically adenomas, sebaceomas/seba-
ceous epitheliomas, or carcinomas. Cystic sebaceous neo-
plasms are seen only in patients with MTS and have re-
cently been characterized as marker lesions of MTS.2,3 We
present 2 cystic sebaceous neoplasms in a patient whose
workup revealed colonic adenocarcinoma and other se-
baceous tumors consistent with MTS. Recognition of cys-
tic sebaceous neoplasm by pathologists and communica-
tion to clinicians of its strong association with MTS are of
diagnostic importance.

REPORT OF A CASE
A 53-year-old man presented with a cystic chest wall mass and

shoulder nodules. These lesions were excised. The chest wall
mass was a proliferative cystic sebaceous tumor, and the shoulder
lesions were sebaceous epitheliomas. The possibility of MTS was
raised. Subsequent colonoscopy and biopsy 6 months later re-
vealed an invasive adenocarcinoma in the cecum, with metastatic
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carcinoma in 1 of 6 mesenteric lymph nodes. The patient under-
went a right hemicolectomy without adjuvant chemotherapy.
Therefore, the clinical diagnosis of MTS was confirmed by the
presence of sebaceous neoplasms and colonic adenocarcinoma.
Since that time, he has had sebaceous adenomas, sebaceous car-
cinomas, and actinic keratoses removed from his nose and cheek.
Four years after excision of the proliferative cystic sebaceous tu-
mor of the chest wall, he presented with a left thigh mass that
had been present for 1.5 years. The clinical impression was an
epidermal inclusion cyst. The mass was excised and was char-
acterized histologically as another proliferative cystic sebaceous
tumor. The patient’s family history is significant for colonic ade-
nocarcinoma in his father.

MATERIALS AND METHODS
Four-micrometer-thick sections were cut from paraffin blocks

and stained with hematoxylin-eosin. Additional sections of a se-
lected block were obtained for immunohistochemical study,
which was performed on an automated immunostainer (Biotek
System, Ventana Medical Systems Inc, Tucson, Ariz) using the
standard avidin-biotin-peroxidase technique, the heat-induced
epitope retrieval buffer, and primary antibody to epithelial mem-
brane antigen (clone E29, dilution 1:200, Dako Corporation, Car-
pinteria, Calif).

PATHOLOGIC FINDINGS

The gross appearance of both the chest wall mass and
the left thigh mass was cystic. The tumors measured 1.0
and 1.5 cm in diameter, respectively. Histologic sections
demonstrated well-circumscribed cystic neoplasms locat-
ed in the deep dermis and subcutaneous tissue. They were
surrounded by thick fibrous capsule and filled with ho-
mogeneous eosinophilic material, most likely products of
holocrine secretion (Figure, A). A flattened layer of epi-
thelium was seen lining the cyst in certain areas. There
was regular differentiation of the basaloid cells into se-
baceous cells toward the center (Figure, B). In other areas,
there was convoluted and infolded epithelium composed
of approximately equal proportions of immature basaloid
cells and sebaceous cells (Figure, C). Within this prolifer-
ative area, cytologic atypia and scattered mitoses were
identified (Figure, D). The mature sebaceous cells were
immunoreactive for epithelial membrane antigen (Figure,
E).

COMMENT

The diagnosis of MTS requires the presence of a seba-
ceous neoplasm in combination with at least 1 internal
malignancy.1 The skin lesions are most commonly seba-
ceous adenomas, but sebaceous epitheliomas and carci-
nomas also occur in MTS. Other common sebaceous neo-
plasms, such as sebaceous hyperplasia and steatocystoma,
are not associated with MTS.1 Keratoacanthomas are seen
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A, A well-circumscribed cystic neoplasm in the deep dermis and subcutaneous tissue (hematoxylin-eosin, original magnification 35). B, Differ-
entiation of basaloid cells into sebaceous cells toward the center of the cyst (hematoxylin-eosin, original magnification 3200). C, Complex
architecture of convoluting epithelium (hematoxylin-eosin, original magnification 3100). D, Cytologic atypia and mitotic figures were noted
(hematoxylin-eosin, original magnification 3200). E, Epithelial membrane antigen expression by the sebaceous cells (epithelial membrane antigen
immunoperoxidase, original magnification 3200).

in approximately 20% of patients with MTS, but do not
define the clinical syndrome. Even the keratoacanthomas
in MTS often have sebaceous differentiation, contrary to
conventional keratoacanthomas.4 The second key feature
of MTS is internal malignancy. While most patients have
only 1 malignancy, 2 or 3 different malignancies can be
seen in 37% of the cases. The most common visceral neo-

plasm is colorectal carcinoma (51%). Of interest, most pa-
tients have colonic tumors proximal to the splenic flexure.1
Other major internal neoplasms in MTS are carcinomas of
the genitourinary tract (including bladder, renal pelvis,
ovary, and uterus), breast carcinomas, and hematologic,
head and neck, and small intestinal malignancies.1

The sebaceous neoplasms in MTS are unique and have
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Clinicopathologic Features of Cystic Sebaceous Tumors in Muir-Torre Syndrome

Patient
No. Source

Age,
y/Sex

Size,
cm* Location Histopathology Internal Malignancy

1 Rutten et al,2 1999; Kruse
et al,9 1998; Kruse et
al,12 2001

68/M ND Upper back
Lower back

Cystic sebaceous adenoma
Proliferating cystic sebaceous tu-

mor

Colorectal and renal cancer

2 Rutten et al,2 1999; Kruse
et al,9 1998

72/M ND Groin Cystic sebaceous adenoma Colorectal cancer

3 Rutten et al,2 1999; Kruse
et al,9 1998; Kruse et
al,12 2001

48/M ND Upper back Proliferating cystic sebaceous tu-
mor

Colorectal cancer

4 Rutten et al,2 1999 69/M ND Trunk Proliferating cystic sebaceous tu-
mor

Colorectal cancer

5 Rutten et al,2 1999 54/M ND Abdomen Cystic sebaceous adenoma Colorectal cancer
6 Rutten et al,2 1999 45/M ND Cheek Cystic sebaceous adenoma Colorectal and endometrial can-

cer
Trunk Cystic sebaceous adenoma

7 Rutten et al,2 1999 58/M ND Elbow Proliferating cystic sebaceous tu-
mor

Renal cancer

Trunk Cystic sebaceous adenoma
Trunk Proliferating cystic sebaceous tu-

mor
8 Rutten et al,2 1999 66/F ND Upper back Proliferating cystic sebaceous tu-

mor
Colon, breast, and endometrial

cancer
9 Misago and Narisawa,3

2000
59/F 2.0 Chest wall Proliferaing cystic sebaceous tu-

mor
Colon cancer

Current case 53/M 1.0 Chest wall Proliferating cystic sebaceous tu-
mor

Colon cancer

1.5 Thigh Proliferating cystic sebaceous tu-
mor

* ND indicates not documented.

unusual architectural patterns, such as cystic structures,
solid basaloid sheets, mucinous areas, and convoluted
glands.5 Cystic sebaceous neoplasms have been seen so far
only in patients with MTS and recently have been char-
acterized as marker lesions of MTS.2,3 A total of 9 patients
with cystic sebaceous neoplasms associated with MTS
have been described in the literature to date. The clinico-
pathologic data for these 9 patients, together with the data
for our patient, are summarized in the Table. The ages of
the patients ranged from 45 to 72 years (median, 58 years).
Most cystic sebaceous neoplasms tend to occur on the
trunk and are cystic dermal structures with no epidermal
connection. In contrast, conventional sebaceous neoplasms
tend to be located on the head and neck area, and are
superficially located with connections to the epidermis.

Histologically, cystic sebaceous neoplasms associated
with MTS constitute a spectrum of tumors ranging from
benign cystic adenomas to proliferative cystic sebaceous
tumors. Cystic sebaceous adenomas have a thin cyst wall
lined with basaloid cells exhibiting regular maturation
into sebaceous cells toward the center.2 There are no or
few mitotic figures. On the other hand, proliferative cystic
sebaceous tumors have a lobulated growth pattern in ad-
dition to the cystic pattern. Basaloid cells, cytologic atypia,
and mitoses are prominent features.2 Our patient’s tumors
demonstrated a focally infolded cyst wall composed of im-
mature basaloid cells with prominent nucleoli and mito-
ses. Their sebaceous differentiation is confirmed by epi-
thelial membrane antigen expression. These features are
consistent with proliferative cystic sebaceous tumors.

Because of their large size, deep location, and cytologic
atypia, cystic sebaceous neoplasms could represent well-
differentiated sebaceous carcinomas. The biologic behav-
ior of cystic sebaceous neoplasms is not known. There
have been no reported recurrences or metastases in cystic

sebaceous neoplasms.2 In the setting of multiple lesions,
they can be diagnosed as metastatic sebaceous carcinomas.
This possibility is unlikely in our case, since the cystic
sebaceous tumor on the chest presented 3 years prior to
the diagnosis of sebaceous carcinoma of the nose. The dif-
ferential diagnosis of our tumors also includes basal cell
carcinoma with sebaceous differentiation, intradermal se-
bocrine adenoma with cystic degeneration and hemor-
rhage, and conventional sebaceous neoplasms with cystic
degeneration. Although basal cell carcinoma can be cystic,
it would be predominantly nodular and exhibit peripheral
palisading and clefting from the adjacent stroma. Our tu-
mors do not have either apocrine differentiation or intra-
epidermal pagetoid spread, as seen in intradermal sebo-
crine adenoma with cystic degeneration and hemorrhage.6
Lastly, other sebaceous neoplasms in the context of MTS
can undergo cystic degeneration.5 However, those tumors
are predominantly solid with only focal cystic changes
due to degeneration. In addition, they lack the overall cys-
tic architecture and the surrounding thick fibrous capsule.

While MTS is defined by clinical presentation, molecu-
lar pathology has brought a new understanding of its ge-
netic origin. First understood as an autosomal dominant
syndrome with high penetrance and variable expression,4
clues concerning the molecular origin of MTS are emerg-
ing. Similarity between MTS and hereditary nonpolyposis
colorectal cancer was noticed years ago, and MTS was
postulated to be the full phenotypic expression of hered-
itary nonpolyposis colorectal cancer.7 This relationship
was solidified when 69% of tumors from MTS patients
were found to exhibit microsatellite instability in a mini-
mum of 40% of markers tested.8–10 The vast majority of
mutations (usually truncated mutants) occurred on the
MSH2 or MLH1 genes, which are involved in DNA mis-
match repair.11 During replication, the mismatch repair
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system fixes errors in repeat sequences of the DNA (mi-
crosatellites). Deficiency in this process results in accu-
mulating mutations of these microsatellites (microsatellite
instability). The mechanism of tumorigenesis follows the
‘‘two-hit’’ hypothesis, in which one mutant allele is inher-
ited and the other is the result of somatic mutation. The
mechanism of this process is being explored, and current
research indicates that loss of heterozygosity is not the
preferred mode of inactivation.12 Molecular analysis of 10
cystic sebaceous tumors revealed microsatellite instability
in 100% of cases and MHS2 mutations in 50% of cases.2

Microsatellite instability is found even in actinic keratoses
of MTS patients, while it is rarely seen in skin cancers of
non-MTS patients.13 These advances in understanding the
molecular pathogenesis of MTS will allow a combination
of immunohistochemical staining and microsatellite insta-
bility analysis to impact screening for MTS in individuals
with characteristic skin lesions before the development of
visceral tumor.14 Further investigation is needed to explain
the predisposition for development of sebaceous neo-
plasms in MTS and their unique cystic appearance.
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