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Primary sclerosing mucoepidermoid carcinomas with eosinophilia (SMECE) of the thyroid gland are rare
tumors that can present diagnostic difficulties to the pathologist due to the unusual histologic features.
Furthermore, the etiology of these tumors has been debated in the literature, with some authors believing that
the tumors arise from remnants of the ultimobranchial body (UBB, solid cell nests) and others proposing that
they arise from follicular epithelial cells. Because SMECE often occur in glands with chronic lymphocytic
thyroiditis and UBB hyperplasia, and do not stain like follicular or parafollicular cells, it is likely that the tumors
do arise from UBB/solid cell nests. In this study, we provide additional evidence for this relationship, by
demonstrating that SMECE stain strongly positive for p63, which is a new marker for UBB/solid cell nests.
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Sclerosing mucoepidermoid carcinoma with
eosinophilia (SMECE) is a rare tumor of the thyroid
gland that has a unique histologic appearance.1

These tumors exhibit a squamoid, nested growth
pattern and have a background of dense fibrosis and
chronic lymphocytic thyroiditis.

The origin of SMECE has been debated in the
literature. Two possibilities have been proposed for
the etiology of this unusual tumor: malignant
transformation of the ultimobranchial body (UBB)/
solid cell nests, or malignant transformation of
follicular epithelial cells.1–3 Overall, however, the
histologic, epidemiological and immunohistochem-
ical evidence has favored the UBB/solid cell nests as
the cell of origin for SMECE.

Recently, a new group of proteins has been
identified in the cells of the UBB/solid cell nests
that is not present in follicular cells or parafollicular
cells (C-cells) of the thyroid gland. This group of
proteins is called p63, and represent homologues of
p53. Although there are different isoforms, there is a
commercially available antibody that detects all
isoforms using a common motif. The p63 protein is

also expressed in several other cell types, including
myoepithelial cells, basal cells (prostate and breast),
and in the basal cells of squamous epithelium.4

Because the antibody is relatively new, the immu-
nohistochemical staining pattern for all organs is not
entirely clear.

We sought to characterize the staining pattern of
the p63 protein product in SMECE of the thyroid. By
demonstrating the presence of p63 in SMECE, we
have solidified the link between UBB/solid cell
nests and this unusual malignant tumor.

Materials and methods

Cases were selected from the files of the Divisions of
Anatomic Pathology of the University of Pittsburgh,
the University of Pennsylvania, and the personal
consultation file of one of the authors (VAL). Cases
with the diagnosis of SMECE of the thyroid were
included. In addition, 10 cases with normal and
hyperplastic ultimobranchial body rests in normal
thyroids and those with chronic lymphocytic thyr-
oiditis, and two cases of papillary carcinoma with
squamoid differentiation were also stained with
p63. The hematoxylin & eosin (H&E)-stained slides
and all immunohistochemically stained slides were
examined and the diagnosis was confirmed.
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Blank slides were prepared on standard charged
slides for immunohistochemical analysis. A
streptavadin–biotin with DAB chromagen technique
was used, on a Ventana automated immunostainer
machine (Ventana, Tucson, AZ, USA). Briefly, the
slides were deparaffinized and then antigen
retrieval was performed in a Tris-EDTA buffer at
pH 8.5 in a pressure cooker. The antibody used for
p63 was obtained commercially from Neomarkers
(Fremont, CA, USA) and was used at a 1:200
dilution. A positive control was performed using
tissue from the prostate, in which p63 is
known to stain the basal cells. A negative control
was also prepared, by omitting the primary
antibody and following an identical staining
procedure.

The immunohistochemically stained slides were
examined in the tumor and in normal follicular

epithelial cells. Only cells with nuclear positivity
were scored as positive. The staining intensity was
scored on a scale of 0 (no staining) to 4þ (intense
brown color). The percentage of tumor cells staining
positive was estimated.

Results

Three cases of sclerosing mucoepidermoid carcino-
ma of the thyroid were included in this study
including two women (aged 37 and 57 years) and
one man (aged 64 years). Histologically, all tumors
demonstrated squamoid differentiation (Figure 1a),
with nests and islands of cells arising in a back-
ground of dense fibrosis (Figure 1b). All cases
had accompanying lymphocytic thyroiditis with
follicular atrophy. Rare tumor cells with mucinous

Figure 1 (a) This photomicrograph demonstrates the nested epidermoid cells of SMECE that are showing focal keratinization
(arrowheads). In between the nests of cells, there is a dense infiltrate of eosinophils. (H&E, �20, original magnification). (b) This
photomicrograph demonstrates the background fibrosis that is prominent in SMECE (*). There are strands and nests of epidermoid cells
that are infiltrating through the dense fibrosis. (H&E, �20, original magnification). (c, d) These photomicrographs demonstrates the p63
staining in two of the cases studied (arrowheads). (p63, � 10, original magnification). (e) This photomicrograph shows the positive
staining with p63 in the tumor (arrowhead) and negatively staining adjacent atrophic non-neoplastic thyroid follicles (arrows).
(p63, � 10, original magnification).
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differentiation were present in all cases (Mucicar-
mine positive).

All three cases of SMECE demonstrated intense
(4þ ) nuclear staining of nearly 100% of the tumor
cells (Figure 1c–e). The normal adjacent thyroid
follicular epithelium did not show any nuclear
staining with the p63 antibody (Figure 1e). Positive
and negative controls were adequate.

In all cases of non-neoplastic ultimobranchial
body rests (normal and hyperplastic in chronic
lymphocytic thyroiditis), the UBBs stained positive
for p63, and the surrounding thyroid follicular
epithelium was negative. In the two papillary
carcinomas that had squamoid differentiation, there
was no appreciable staining for p63.

Discussion

Sclerosing mucoepidermoid carcinoma with eosi-
nophilia of the thyroid gland is an extremely rare
tumor.5 SMECE shows unique histologic features.1

The tumors have squamoid islands of cells that arise
in a fibrotic background. There is usually some
degree of mucinous differentiation, although it can
be relatively subtle and there may be frank squa-
mous differentiation with keratinization. The sur-
rounding thyroid gland will often have chronic
lymphocytic thyroiditis.

SMECE are known to show histologic features that
can be confused with several other tumors in the
differential diagnosis, including squamous cell
carcinoma (primary or metastatic), papillary carci-
noma, medullary carcinoma, anaplastic carcinoma,
and even carcinoma with thymus-like differentia-
tion. Usually, the common histologic features and
the characteristic staining profiles of these other
tumors will enable the pathologist to arrive at the
correct diagnosis, but immunostains can also be
helpful (Table 1). SMECE characteristically stain
positive for cytokeratins and negative for thyroglo-
bulin and calcitonin.1,6

The histogenesis of SMECE tumor has been
debated in the literature. Because of its character-
istic staining profile and its association with chronic
lymphocytic thyroiditis, many authors have pro-
posed that these tumors arise from ultimobranchial
body remnants (UBB), also known as solid cell
nests, in the thyroid gland.1 However, other authors
have suggested that SMECE might arise directly

from the follicular epithelial cells, citing rare reports
of coexisting papillary carcinoma and SMECE.2,3

A recent report has further characterized the
staining pattern of UBB/solid cell nests. Of parti-
cular interest was the finding that the UBBs were
positive for p63, which is a p53 homologue protein
product.7 We confirmed these results in an addi-
tional 10 cases of thyroids with either normal or
hyperplastic UBBs. The gene for p63, which is
located on chromosome 3q27, is known to harbor
germline mutations in rare ectodermal dysplasia
syndromes.4,8 Additionally, p63 knockout mice
show extensive epithelial defects in many different
organ systems, including skin, prostate, breast,
urinary, and gastrointestinal.9 Therefore, the p63
gene expression is thought to play an important role
in differentiation of ectodermally derived tis-
sues.10,11

p63 actually consists of a group of six different
isoforms with a common core domain that are all
detected by the typically used nonspecific mono-
clonal antibody that is commercially available.7 The
p63 group of proteins is expressed in some ectoder-
mally derived mature normal and some tumor-
specific tissues in humans, as detected by immuno-
histochemical staining. For example, p63 protein
has been shown to be highly expressed in basal cells
of squamous epithelium, and in the myoepithelial
cells of the salivary gland and breast, and basal cells
in prostate tissue.12–17 Stromal cells do not appear to
express p63.7 Because of the pattern of expression in
basal cells, p63 has been proposed to be a marker for
stem cells or reserve cells.4

Given the hypothesis that SMECE arises from
embryologic remnants of the UBB/solid cell nests,
we sought to further establish this pathogenetic link
by illustrating the p63 staining pattern in SMECE. In
the three cases that we studied, all demonstrated
intense nuclear staining in nearly 100% of the
tumors cells. Furthermore, this study confirms the
presence of p63 staining in normal and hyperplastic
UBB/solid cell nests. This marker did not demon-
strate positive staining in papillary carcinomas with
squamoid differentiation.

The normal follicular epithelial cells did not show
nuclear positivity for this marker. The presence of
different isotypes for p63 proteins makes it difficult
to assess the functional and developmental signifi-
cance of expression of p63 protein product in
mature tissues or stem cells of different organ

Table 1 Staining pattern seen in SMECE and tumors in the differential diagnosis

Differential diagnosis Expected p63 staining Thyroglobulin and TTF-1 Calcitonin Mucicarmine

SMECE Positive (3/3) Negative1 Negative1 Positive
Papillary carcinoma Rare positive cells18 Positive Negative Negative
Medullary carcinoma Not reported Negative Positive Negative
Anaplastic carcinoma Rarely positive (3/11)18 Rarely positive Negative Negative
Head and neck squamous cell carcinoma Positive13 Negative Negative Negative
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systems. The nonspecific antibody that we used
does not allow us to differentiate between the
isotypes. However, with positive immunostaining
for p63 protein products in SMECE, it is highly
likely that the embryologic origin is ectodermal. It is
unlikely that p63 alone will enable distinction
between SMECE and the common or rare tumors
in the differential diagnosis. For example, typical
head and neck squamous cell carcinoma, which can
secondarily involve the thyroid, is nearly always
positive for p63.13 In the two cases of papillary
carcinoma with squamoid differentiation that we
examined, the p63 was negative.

The presence of p63 protein in SMECE and non-
neoplastic UBB is additional evidence that the two
entities are linked biologically and that p63 may
serve as a very useful marker for this rare, but
challenging tumor in the thyroid gland. By using the
histologic findings, histochemical stains for mucin,
and a panel of appropriate immunohistochemical
stains (p63, thyroglobulin, cytokeratins, calcitonin,
and thyroid transcription factor-1), the diagnosis is
likely to be established for both common and
unusual tumors.
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