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ABSTRACT Muir-Torre syndrome (MST) is a rare autosomal dominant subtype of
hereditary non-polyposis colorectal carcinoma. The diagnosis is established based
on the coexistence of sebaceous gland tumors and visceral organ malignancies.
Mutations in the mismatch repair genes are responsible for Muir-Torre syndrome.
Internal malignancies seen in MTS are most commonly colorectal, gastrointestinal
system, endometrial, genitourinary system, breast, lung, brain, and hepatobiliary
system malignancies. Detection of sebaceous neoplasia is essential in investigating
Muir-Torre syndrome, allowing early detection of internal malignancies. Herein, we
present the case of a patient with sebaceous adenomas, internal malignancies, and
a new mutation detected during the genetic examination.
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INTRODUCTION

Muir-Torre syndrome (MTS) is a rare autosomal
dominant subtype of hereditary non-polyposis
colorectal carcinoma (HNPCC), also known as Lynch
syndrome (1). Mutator S Homologue (MSH) 2, Muta-
tor L Homologue (MLH) 1, Postmeiotic Segregation
(PMS) 2 and, less frequently, MSH6 mismatch repair
(MMR) genes are responsible for this syndrome (2).
Germline mutations in these MMR genes lead to DNA
microsatellite instability, increasing the likelihood
of tumor formation. The diagnosis is established by
at least one sebaceous gland tumor (sebaceous ad-
enoma, sebaceous carcinoma, basal cell carcinoma
with sebaceous differentiation) or the association
of keratoacanthoma with sebaceous differentiation
and visceral organ malignancy (3). Detection of seba-
ceous tumors is essential in investigating Muir-Torre
syndrome, allowing early detection of internal malig-
nancies and screening for possible malignancies.
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Herein, we present the case of a patient with mul-
tiple sebaceous adenomas on the face diagnosed with
Muir-Torre, with loss of MSH2 and MSH6 expression on
immunohistochemical (IHC) examination and a new
mutation in the MSH2 gene on genetic examination
that has not been previously described in the literature.

CASE REPORT

A fifty-seven-year-old female patient was admit-
ted to our clinic with a 5 mm diameter, erythematous,
eroded and scaled papular lesion in the left zygomat-
ic region lasting ten months (Figure 1). Two more yel-
low papular lesions with the diameter of a pin were
found on the forehead and lateral side of the mouth
in the dermatological examination of the patient. A
punch biopsy specimen was taken from the most
prominent lesion for histopathological examination
(Figure 2). The patient had been operated on for
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Figure 1. Erythematous, eroded, and scaled papular lesion
in the left zygomatic region.

cecum cancer ten years ago and for rectal cancer eight
years ago. In the patient’s family history, her father
had prostate cancer, her sister had cervical cancer, her
brother had colon cancer and her nephew had brain
cancer. Punch biopsy was also performed in terms
of IHC examination with the suspicion of MTS, and
MLH1 and PMS2 expression were observed, while
MSH2 and MSH6 expression were absent (Figure 3).
In genetic analysis, heterozygous ¢.1056_1057delTA,
p.Asp352GlufsTer36 change was observed in exon
6 of the MSH2 gene. Although this change has not
been reported in the literature before, it has been re-
ported that it may have a damaging effect as it leads
to early termination, according to the ACMG (Ameri-
can College of Medical Genetics) guidelines (4).

Figure 2. The tumor had a well-circumscribed appearance
and a lobular growth pattern with adjacent epidermal
junctions (hematoxylin and eosin, x4). (A) The tumor had a
light-dark appearance due to basaloid polygonal germina-
tive cells (dark) in the periphery and sebaceous cells (light)
containing a cytoplasmic lipid vacuole in the central area
(hematoxylin and eosin, x20) (B).

The patient was diagnosed with MTS and was
screened for genitourinary system, gynecological,
breast, lymphoma, and respiratory tract malignancies
and was followed up annually.

DISCUSSION

MTS is a subtype of HNPCC diagnosed by associ-
ating sebaceous neoplasia or keratoacanthoma with
visceral malignancies. Approximately 200 cases of
this rare syndrome have been reported (5). Although

Figure 3. Sebaceous adenoma showed immunohistochemical expression for MLH1 (immunohistochemistry (IHC),
%x10) (A) and PMS2 (IHC, x10) (B). There was loss of expression of MSH2 (IHC, x10) (C) and MSH6 (IHC, x10) (D).
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MTS can be observed sporadically, albeit rarely as a
result of acquired somatic mutations, its autosomal
dominant inheritance has been accepted (5). While
mutations are primarily seen in the MSH2 and MLH1
genes, MTS was diagnosed with the coexistence of
sebaceous adenoma and visceral malignancy as a re-
sult of the germline mutation in the MSH6 gene, with
the first case reported in 2007 (6).

Muir-Torre syndrome mainly occurs as a result
of germline mutations in DNA repair genes such as
MLH1, MSH2, MSH6, and PMS2. In addition, mutations
in some genes such as EPCAM can lead to the disease
by causing suppression in these genes. Among these,
MSH2 is one of the most common disease-causing
genes (7-9). MSH2 and MSH6 gene analyses were per-
formed in our patient because of the loss of expres-
sion in MSH2 and MSH6 in IHC analysis. A new muta-
tion was detected in MSH2 that was predicted to be
pathogenic and the was not previously described in
the literature. Heterozygous pathogenic variants in
the MSH2 gene are associated with an increased risk
for extracolonic cancers (7-9). In addition to having a
family history of extracolonic cancers such as brain
tumors, cervical, and prostate cancers, the patient in
our case had cecum cancer, while the patient’s broth-
er had colon cancer.

The absence of staining in MSH6 gene products was
positive, predictive for the diagnosis of MTS alone at
67%, while MLH1 and MSH6 have 100% predictive val-
ue; MLH1, MSH2, and MSH6 have 100% positive predic-
tive value in IHC analysis of sebaceous neoplasms (10).
In our case, MHS2 and MSH6 expressions were absent
in the immunohistochemical examination. In the study
conducted by Chibber et al. (10), 31 sebaceous adeno-
mas and ten sebaceous epitheliomas were examined in
the IHC analysis. Mutations in at least one mismatch re-
pair gene were found in 24 of these lesions, and MSH2 +
MSH6 mutations were found in 11. MTS was diagnosed
by clinical history in 6 of 11 cases (positive predictive
value 55%).

The most common cutaneous tumors seen in MTS
are sebaceous adenomas (68%). The others are seba-
ceous epithelioma, sebaceous carcinoma, keratoac-
anthoma, basal cell carcinoma with sebaceous differ-
entiation, and cystic sebaceous tumors (3). Sebaceous
neoplasms with MMR gene mutations can be located in
other body areas besides the head and neck region. The
probability of MTS is considered higher for neoplasms
in these regions (1). Sporadic sebaceous neoplasms are
frequently located in the face and neck; IHC is highly
recommended for lesions in this area (3). Slow-grow-
ing, pink-yellow papules or nodular lesions with um-
bilication and ulceration establish the clinical picture.
In our case, the 2 mm diameter papular lesion with the
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appearance of sebaceous hyperplasia on the lateral side
of the mouth at the patient’s first visit showed a rapid
growth pattern and transformed into a papular lesion
with telangiectasias, reaching a diameter of 7 mm at the
follow-up three months later. This lesion was also histo-
pathologically compatible with sebaceous adenoma.

Internal malignancies seen in MTS are most com-
monly colorectal, gastrointestinal system, endometrial,
genitourinary system, breast, lung, brain, and hepato-
biliary system malignancies (11). Almost half of the pa-
tients have two or more involved organs, and 10% have
involvement of more than four visceral organs (12).
Therefore, annual screening for visceral malignancies
should be performed after the diagnosis of MTS. Annual
upper and lower gastrointestinal endoscopy, breast and
pelvic system examinations for women, and testicular
and prostate examinations for men are recommended
(1). In MTS, colorectal carcinoma tends to settle in the
splenic flexure and proximal colon, unlike in the general
population (11). Our patient had also undergone sur-
gery for cecal cancer ten years ago, which is consistent
with the literature.

Diagnosing MTS in patients presenting with seba-
ceous neoplasia is essential in detecting coexisting
visceral malignancy and screening patients for pos-
sible malignancies.
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