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Turcot’s syndrome is a rare clinical syndrome, characterized by the association between familial
adenomatous polyposis (FAP) and a primary central nervous system tumour. Gardner’s syndrome is
characterized by the association between FAP and several tumour types such as multiple osteomas, fi-
bromas, epidermoid cysts and desmoid tumours. We report here the case of a twenty-six year-old
woman with a history of both Turcot’s and Gardner syndromes. She had a family history of adenomatous
polyposis with a mutation in the APC (Adenomatous Polyposis Coli) gene. At the age of 26, she presented
a mucoepidermoid carcinoma of the right parotid gland in which the MECT1-MAML2 fusion was showed.
We discuss the possible addition of this latter cancer type in the definition of Gardner’s syndrome.

� 2013 European Association for Cranio-Maxillo-Facial Surgery. Published by Elsevier Ltd. All rights
reserved.
1. Introduction

Turcot’s syndrome is a rare clinical syndrome, characterized by
the association between a primary central nervous system tumour
and familial adenomatous polyposis (FAP) (Hamilton et al., 1995).
Over hundred cases have been described, encompassing a broad
spectrum of colorectal findings (from a single adenoma to adeno-
carcinomas) and several histopathologic types of central nervous
system tumours (the predominant type being medulloblastoma).
Beside Turcot’s syndrome, Gardner (Smith, 1958) described a syn-
drome characterized by the association between FAP and several
tumour types such as multiple osteomas, fibromas, epidermoid
cysts and desmoid tumours. The association between FAP and
mucoepidermoid carcinoma of a parotid gland has never been
described (Almeida et al., 2012).

In this paper we report the first case of an association between
FAP, medulloblastoma, intra-abdominal desmoid tumour, neurofi-
broma and mucoepidermoid carcinoma of a parotid gland, and
discuss the possible addition of this latter cancer type in the defi-
nition of Gardner’s syndrome.
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2. Case report

A twenty-six year-old woman had a history of both Turcot’s and
Gardner’s syndromes. There was a family history of adenomatous
polyposis and colorectal cancer, together with a mutation in the
APC (Adenomatous Polyposis Coli) gene. She had numerous lesions
of hyperplasia of her retinal pigment epithelium, which is consid-
ered to be a specific extracolonic manifestation of FAP. Her personal
history of colorectal polyposis began at the age of 10, when tubular
adenomas with low to moderate intraepithelial dysplasia were
resected. After several polyp resections, she finally had a total
colectomy at the age of 14. At the age of 11, she had undergone
resection of a medulloblastoma of the right pontocerebellar angle
(Fig. 1A). Although post-resection magnetic resonance imaging of
the brain did not demonstrate residual enhancement, adjuvant
radiotherapy was decided upon. The association between FAP and
medulloblastoma allowed the diagnosis of Turcot’s syndrome.

The diagnosis of Gardner’s syndrome was made based upon her
medical history for the years that followed. At the age of 14, the
patient presented with a cholesteatoma of the left ear (Fig. 1B). Two
years later, a desmoid tumour of the abdominal wall was resected
(Fig. 1C). The desmoid tumour recurred, and a second surgical
resection was performed; adjuvant chemotherapy with imatinib
was commenced and has been administered since then, allowing a
Surgery. Published by Elsevier Ltd. All rights reserved.
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Fig. 1. AeE: morphological analysis (haematoxylin eosin) of several of the patient’s tumours: (A) medulloblastoma of the right pontocerebellar angle (magnification 100�), (B)
cholesteatoma of the left ear (magnification 100�), (C) intra-abdominal desmoid tumour (magnification 50�), (D) cutaneous neurofibroma (magnification 100�), (E) mucoepi-
dermoid carcinoma of the right parotid (magnification 100�); and (F) FISH analysis of the mucoepidermoid carcinoma (magnification 400�): note the fusion of many green signals
corresponding to 11q21 probe with red signals corresponding to 19p13 probe, resulting in a yellow signal (arrows).
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good tumour control. At the age of 25, the patient developed a
cutaneous neurofibroma (Fig. 1D), which is also included in the
current definition of Gardner’s syndrome.

At the age of 26, the patient reported a firm, fixed and painless
swelling in her right parotid gland. Computed tomography showed
a well-circumscribed mass, measuring 2-cm in diameter, with pe-
ripheral enhancement. This tumour was completely excised. His-
tologically, it was characterized by epidermoid cells, intermediate
cells andmucous producing cells. Themucous cells were large, with
pale cytoplasm and peripherally displaced nuclei. The provisional
diagnosis was a mucoepidermoid carcinoma (Fig. 1E). A molecular
study by FISH (Fluorescence In Situ Hybridization) showed a
translocation between 11q21 and 19p13, corresponding to the
MECT1eMAML2 fusion. More than 50% of tumour cells had a fusion
signal in our case study (Fig. 1F).

3. Discussion

To the best of our knowledge, this case provides the first
description of an association between FAP and mucoepidermoid
carcinoma. The association between FAP and a brain tumour is
called Turcot’s syndrome (Hamilton et al., 1995; Lebrun et al.,
2007). Turcot’s syndrome type 1 associate Lynch syndrome (with
germline mutations known to alter the MisMatch Repair function
-hMLH1, hMHS6, hPMS2 and hMSH2-) with a glioblastoma. Turcot’s
syndrome type 2 associate familial adenomatous polyposis
(germline mutation in the Adenomatous Polyposis Coli e APC) and
a brain tumour (Chung et al., 2012), the commonest histo-patho-
logical type being medulloblastoma (Raffel, 2004). The cumulative
probability of a medulloblastoma developing, in FAP affected in-
dividuals, is 92 times more than in the general population
(Hamilton et al., 1995). Rare cases of anaplastic astrocytomas
(Hamilton et al., 1995; Okamoto et al., 2004) and ependymomas
(Hamilton et al., 1995; Onilude et al., 2006) are also reported. In
our case, a genetic study identified a mutation in APC gene in our
patient’s father in the level of exon 15 of chromosome 5. This
mutation was present in our patient and also in her brother. The
patient described here belongs to the type 2 Turcot’s syndrome. In
1951, Eldon Gardner described the association between FAP and
multiple osteomas, fibromas and epidermoid cysts (Gardner,
1951). Mesenchymatous tumours were added to this list by
Smith, and this association became known as Gardner’s syndrome
(Smith, 1958). The incidence of Gardner’s syndrome is between 1
in 8300 and 1 in 14,025 live births (Panjwani et al., 2011). At least
10e15% of patients with FAP develop desmoid tumours (Gomez
Garcia and Knoers, 2009). According to the current definition,
our patient, who presented with mesenchymatous tumours (des-
moid tumours and neurofibroma) and epidermoid cyst (choles-
teatoma), therefore had Gardner’s syndrome.

A careful review of the literature (Pubmed database) failed to
reveal a single case of parotidmucoepidermoid carcinoma associated
with FAP and derived syndromes. One case of salivary gland tumour
associated with Gardner’s syndrome was found, but it was a benign
tumour (a salivary pleomorphic adenoma) (Panjwani et al., 2011).
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Mucoepidermoid carcinoma (MEC), first described by Stewart in
1945, is the most common malignant salivary gland neoplasm,
representing 10e15% of all salivary gland neoplasms andmore than
30% of all malignant salivary gland tumours (Araujo deMorais et al.,
2012; Iatrou et al., 2012; Speight and Barrett, 2002). Salivary gland
carcinomas are rare neoplasms in adults, and MEC therefore rep-
resents very small number of cases (Luksic et al., 2012). Our patient
had previously had radiotherapy, but not in the zone in which MEC
occurred. There is no epidemiological evidence of a connection
between a history of radiotherapy and the development of MEC.
Similarly, as the patient was taking imatinib formany years, one has
to note that there is no report establishing a link between MEC and
imatinib. MEC is composed of epidermoid or squamous cells, in-
termediate cells and mucous cells, although the proportion of each
cell typemay vary widely (Speight and Barrett, 2002). Over the past
two decades, an association between MEC and t(11;19)(q21;p13)
translocation has become well established (El-Naggar et al., 1996;
Speight and Barrett, 2002). The genes involved in this translocation
are mucoepidermoid carcinoma translocated 1 (MECT1) on chro-
mosome 19p13 and a member of the mastermind-like gene family,
MAML2, on chromosome 11q21. More specifically, the CREB-
binding domain of the CREB coactivator MECT1 is fused to the
transactivation domain of the Notch coactivator MAML2 (Horsman
et al., 1995). The resulting fusion protein may be expressed in all
different cell types that constitute mucoepidermoid carcinoma
(Cheuk and Chan, 2007). This translocation appears to confer a
favourable prognosis in MEC with fewer local recurrences, metas-
tases and tumour-related deaths compared with fusion-negative
patients (Tonon et al., 2003). In our case, this translocation was
found.
4. Conclusion

This case reports the first description of a parotid mucoepi-
dermoid carcinoma in a patient whowas previously known to have
both Turcot’s syndrome and Gardner’s syndrome. This association
might be coincidental. However, as MEC is a rare entity, we publish
this observation so that this cancer is known as being able to
potentially be one of the tumour types entering the definition of
Gardner’s syndrome.
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