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Abstract

EpCAM is a cell-adhesion molecule, located at the basolateral membrane of the normal epithelial cells. Changes in EpCAM expression are
reported in several malignancies, as an early indicator for carcinogenesis. Our study aimed to evaluate the EpCAM expression in different
subtypes of papillary thyroid carcinoma (PTC), focusing on its role in the risk stratification of the histological variants and its relationship with
the classical clinico-pathological characteristics. We analyzed 70 selected cases of PTC, divided into low- and high-risk groups, according
to histological criteria. Immunohistochemical (IHC) exam was performed using MOC-31 antibody, against the EpEx-MOC-31 extracellular
domain of EpCAM molecule. MOC-31 expression was assessed at the membrane and cytoplasmic levels, using a semi-quantitative score that
allowed the classification in low- and high-score category, respectively. The relationship between MOC-31 expression and clinico-pathological
characteristics was statistically evaluated. We found statistically significant correlation between MOC-31 expression (low versus high) and
the risk groups, tumor size and tumor relapse. The twofold analysis, based on score system and risk category, showed an association
between low score and low risk in 80% of all cases, low score and high risk in 56% of the cases, high score and low risk in 36% of the
cases and high score and high risk in 44% of the cases. The modification of MOC-31 location, with consequent changes in its interactions
with other cell-adhesion molecules, is integrated in the carcinogenic mechanism. Our study demonstrates the large variability of MOC-31
expression in PTC histological variants, and highlights the differences between the low and high MOC-31 expression that could work as a
useful tool for the identification of those high-risk PTC cases, with unfavorable clinical outcome.
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 Introduction
The reports on the endocrine tumor pathology primarily
include the thyroid carcinomas (TC). On global level, the
incidence of TC is increasing, and the majority of the
newest diagnosed cases are papillary thyroid carcinoma
(PTC) [1]. On the other hand, the TC death rate is stable,
due to the typical good prognosis and long-term survival
of the patients. In most cases, the biological behavior of
PTC is similar to TC. As an exception to this rule, a
relatively small number of cases are characterized by an
aggressive behavior of the disease [2]. This particular
aspect requires a refinement of the thyroid carcinogenesis
analysis as to identify possible differences in the sequence
of the molecular mechanism and the cellular alterations
involved in the tumor progression that could explain the
unsteady behavior [3, 4].
The evolution and the prognosis of TC are strongly
influenced by a number of factors, which are present in the
tumor microenvironment, including the cell-adhesion
molecules. The critical role of the cell-adhesion molecules
in the tumor progression and aggression has been intensively
studied in the last decades [5–16]. The results obtained up
to the present moment have not succeeded in validating
their prognostic value, so the research area remains current.
This context justifies the interest in epithelial cell-adhesion
molecule (EpCAM), an epithelial cell-adhesion molecule
ISSN (print) 1220–0522

with role in proliferation, differentiation, and migration,
and also involvement in stem cell signaling [8, 17].
EpCAM contains in its structure 314 amino acids,
organized into an extracellular domain (EpEx-MOC-31)
with 242 amino acids, a transmembrane domain with 23
amino acids and a short intracellular domain (EpICD)
with 26 amino acids [18]. EpCAM is displayed on the
basolateral membrane of the normal epithelial cells,
including the thyroid tissue. Changes in EpCAM expression
occurs in a wide variety of cancers, as an early indicator
for carcinogenesis [19, 20]. EpCAM has the ability to annul
the E-cadherin mediated cell-adhesion once interrupted
the connection between the α-catenin and F-actin [21].
Impaired intercellular adhesion is an important parameter
in determining the prognostic impact in tumor pathology.
However, EpCAM is poorly studied in TC, limited data
sustaining the correlation between its expression, with the
decreasing of the overall survival [8]. EpCAM is also
proposed as a potentially prognostic factor and therapeutic
target with applicability for the clinical management of
aggressive TC [8–11].
Consecutively, the aim of the present study was to
evaluate the EpCAM expression in different subtypes
of PTC, focusing on its role in the stratification of the
histological variants and its relationship with the classical
clinico-pathological characteristics.
ISSN (online) 2066–8279
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 Patients, Materials and Methods
Patients
The study group comprised 70 selected cases of PTC,
diagnosed between 2006 and 2016 at the Department of
Pathology, “Sf. Spiridon” Emergency County Hospital,
Iaşi, Romania. The research has been approved by the
Ethics Committee of “Grigore T. Popa” University of
Medicine and Pharmacy, Iaşi. The diagnosis was based
on the histopathological exam and, for the difficult cases,
a panel of specific antibodies [cytokeratin 19 (CK19),
Hector Battifora mesothelial-1 (HBME-1), cluster of
differentiation 56 (CD56)] was used. The World Health
Organization (WHO) Classification [22] and the American
Joint Committee on Cancer (AJCC) staging system [23]
were applied for tumor staging. The selection of cases
was performed by the microscopic reassessment of
histological variants according to the WHO Classification
[22], followed by the classification into low-risk and
high-risk group, respectively.
Immunohistochemistry
Immunohistochemical (IHC) exam was performed on
formalin-fixed paraffin-embedded blocks, using MOC-31
antibody (1:200, DAKO, Denmark), against the extracellular
domain (EpEx-MOC-31) of EpCAM molecule. Four μmthick sections were deparaffinized, then rehydrated through
three different concentrations of alcohol and placed in
antigen retrieval, in 0.01 M citrate buffer, pH 6. Slides
were heated in a microwave oven for 30 minutes. After
sections were allowed to cool at room temperature for
20 minutes, a blocking reagent was added for 10 minutes;
then, the slides were treated by the/through endogenous
peroxidase activity, in 0.3% H2O2 for 10 minutes. After
incubation with the primary antibody over night, immunodetection was performed with biotinylated secondary
antibody for 30 minutes, followed by Peroxidase-labeled
Streptavidin, using a labeled Streptavidin Biotin kit, with
3,3’-Diaminobenzidine (DAB) chromogen as substrate.
Slides were counterstained using Harris Hematoxylin.
Positive control was represented by normal thyroid tissue
or benign adjacent lesions. The staining was interpreted
by three pathologists, under a multi-view microscope.
Semi-quantitative assessment
The IHC expression of MOC-31 was quantified at the
membrane and cytoplasmic levels, taking into consideration the percentage of positive cells and intensity of
immunolabeling [8]. The immunoscore validated the
membranous and cytoplasmic positive reaction in tumor
cells, as follows: percentage score (PS): 0 for <10% cells,
1 for 10–30% cells, 2 for 31–50% cells, 3 for 51–70%
cells, 4 for >70% cells; intensity score (IS): 1 – weak,
2 – moderate, 3 – strong. The total score resulted by
summing PS with IS; the value scale was from 0 to 7.
MOC-31 score values between 1–4 were considered low,
and score values between 5–7 were considered high.
Statistical analysis
The association between MOC-31 expression and
clinico-pathological characteristics has been analyzed by
applying the χ2 (chi-square) test (Maximum-Likelihood,

Yates, Mantel–Haenszel), using Statistical Package for
the Social Sciences v. 19 program (SPSS Inc., IBM
Corporation, Chicago, IL, USA).
 Results
Clinico-pathological characteristics
The selected cases showed an average age of 51.22
years old, with a net female predominance of 55 (78.57%)
cases, compared to male – 15 (21.42%) cases. At the time
of diagnosis, the age was less than 55 years old in 42
(60%) cases.
The surgical treatment consisted in total thyroidectomy
in all cases, with nodal dissection in 41 (59%) cases. The
average tumor size was 33.2 mm. The thyroid capsule
invasion was identified in 49 (70%) cases, and the extrathyroid extension with skeletal muscle invasion was present
only in five (7.14%) cases. Lympho-vascular invasion
was identified in 46 (65.71%) cases, whereas perineural
invasion was found in 12 (17.14%) cases. Nodal metastasis
was present in 22 (31.42%) cases of which 15 (68%)
N1a cases and seven (31.9%) N1b cases, respectively.
Tumor recurrence was recorded in nine (13%) cases.
The tumor stage respecting the primary tumor (pT)
criteria of WHO Classification was T1 in 18 (25.71%) cases,
T2 in 27 (38.57%) cases, and T3 in 25 (35.71%) cases.
After the histopathological reassessment, the cases were
classified as follows: 45 in the low-risk group (conventional
– 16 cases, clear cell – four cases, macrofollicular – six
cases, follicular – nine cases, and oncocytic – 10 cases) and
25 in the high-risk group (conventional with squamous
differentiation – one case, tall cell – eight cases, solid –
five cases), cribriform morular – five cases, diffuse sclerosing
– three cases, follicular angioinvasive – one case), hobnail –
one case, oncocytic with low-differentiated solid areas – one
case). Of the 45 cases in low-risk group, five cases were
papillary thyroid microcarcinomas (mPTC) (conventional
– two cases, follicular – one case and macrofollicular –
two cases).
Table 1 summarizes the distribution of the cases
according to histological variants and pT stages.
Table 1 – PTC histological variants and staging
Histological variants – # (%)
Low-risk group
Conventional – 16 (22.85%)
Clear cell – 4 (5.71%)
Macrofollicular – 6 (8.57%)
Follicular – 9 (12.85%)
Oncocytic – 10 (14.28%)
High-risk group
Conventional with squamous
differentiation – 1 (1.42%)
Tall cell – 8 (11.42%)
Solid – 5 (7.14%)
Cribriform morular – 5 (7.14%)
Diffuse sclerosing – 3 (4.28%)
Follicular angioinvasive – 1 (1.42%)
Hobnail – 1 (1.42%)
Oncocytic with low-differentiated
solid areas – 1 (1.42%)

T1 #

T2 #

T3 #

6
0
4
2
3

4
3
2
6
4

6
1
0
1
3

0

0

1

2
0
1
0
0
0

5
0
0
1
1
0

1
5
4
2
0
1

0

1

0

PTC: papillary thyroid carcinoma; T1, T2, T3: Primary tumor criteria
of WHO Classification; WHO: World Health Organization.
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MOC-31 assessment – relationship
with histological variants
In the normal thyroid tissue and benign lesions adjacent to
the tumor proliferation, MOC-31 showed strong, basolateral
membranous immunoreaction, with negative cytoplasm.
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In 65 of the 70 (93%) cases, the MOC-31 expression
was circumferentially membranous and cytoplasmic, with
a fine granular aspect (Figures 1–5), whereas five (7%)
cases presented only circumferential membranous expression
(Figure 6).

Figure 1 – PTC, conventional variant: membranous
and cytoplasmic MOC-31 expression. IHC staining,
anti-MOC-31 antibody, ×200. PTC: Papillary thyroid
carcinoma; IHC: Immunohistochemical.

Figure 2 – PTC, follicular variant: membranous and cytoplasmic MOC-31 expression. IHC staining, anti-MOC31 antibody, ×200. PTC: Papillary thyroid carcinoma;
IHC: Immunohistochemical.

Figure 3 – PTC, cribriform-morular variant: membranous and cytoplasmic MOC-31 expression. IHC staining,
anti-MOC-31 antibody, ×200. PTC: Papillary thyroid
carcinoma; IHC: Immunohistochemical.

Figure 4 – PTC, solid variant: membranous and cytoplasmic MOC-31 expression. IHC staining, anti-MOC31 antibody, ×400. PTC: Papillary thyroid carcinoma;
IHC: Immunohistochemical.

Figure 5 – PTC, diffuse sclerosing variant: membranous and cytoplasmic MOC-31 expression. IHC staining,
anti-MOC-31 antibody, ×100. PTC: Papillary thyroid
carcinoma; IHC: Immunohistochemical.

Figure 6 – PTC, clear cell variant: membranous MOC31 expression. IHC staining, anti-MOC-31, ×100. PTC:
Papillary thyroid carcinoma; IHC: Immunohistochemical.
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The semi-quantitative assessment of MOC-31 allowed
the classification of cases as 47 (67%) cases with high
score and 23 (33%) cases with low score.
All 47 cases presenting a MOC-31 high score showed
both circumferential membranous and cytoplasmic
expression in 30% to 100% of tumor cells, with moderate
to strong intensity. 36 of 47 (77%) cases were comprised
in the low-risk group (conventional, clear cells, follicular,
macrofollicular, and oncocytic variants, including all
mPTC), whereas 11 (23%) cases were comprised in the
high-risk group (tall cell, cribriform morular, diffuse
sclerosing, hobnail, follicular angioinvasive variants).
29 of 47 (62%) cases presented lympho-vascular invasion
and 34 (72%) cases – capsular invasion. 32 (68%) cases
were classified in pT1 and pT2 tumor stage and 15 (32%)
cases in pT3.
18 of 23 (78%) cases with MOC-31 low score were
characterized by membranous circumferential and cytoplasmic expression, in 20–80% of tumor cells, with weak
intensity of staining. Six (33.33%) cases were diagnosed
as low-risk histological variants (clear cells, conventional,
and follicular subtypes), the other 12 (66.66%) cases as
high-risk histological subtypes (conventional with squamous
differentiation, tall cell, solid and oncocytic with poorly
differentiated solid areas subtypes). On the other hand,
five of 23 (22%) cases with low score showed only
membranous MOC-31 positivity in 9–40% of tumor cells,
predominant with weak intensity. Three of these five
cases belong to low-risk group (conventional, clear cell
and follicular variants), whereas two cases – to high-risk
group (solid and diffuse sclerosing subtypes). Within the
low-score group, 17 of 23 (74%) cases were associated
with lympho-vascular invasion and 15 (65%) cases with
capsular invasion. Two (9%) cases were classified in pT1
tumor stage, the other 21 (91%) cases in pT2 and pT3
tumor stage.
MOC-31 assessment – relationship with
clinico-pathological characteristics
The relationship between MOC-31 expression (semiquantitatively assessed as low- and high-score values)
and the main clinico-pathological characteristics are
summarized in Table 2.
The statistical analysis showed significant differences
between MOC-31 expression (low versus high) and tumor
size (p=0.047), risk group (p=0.002) and tumor relapse
(p=0.02). No correlation of MOC-31 expression with age,
gender, multifocality, tumor stage, lymph node metastases,
vascular invasion and histopathological subtypes was
found (Table 2).
 Discussions
EpCAM is a transmembrane glycoprotein, with a
molecular weight of 40 kDa, located in most epithelial
tissues at the adherens junctions’ level, where it modulates
the cadherin-mediated cell adhesion [24]. EpCAM is
different from the four classical families of cell-adhesion
molecules represented by cadherins, integrins, selectins, and
members of the immunoglobulin superfamily. Its structure
includes an extracellular domain (EpEx-MOC-31), a trans-

membrane domain and a short intracellular domain (EpICD)
[25]. The extracellular domain consists of an epidermal
growth factor (EGF)-like component, a thyroglobulinlike component [26], which intervenes in the mechanism
of cathepsin inhibition produced by tumor cells, with
effects in the metastasis process [27], and a cysteinefree component [28].
Due to the development of numerous antibodies
directed against it, a wide range of synonyms is used for
EpCAM – the most commonly being: MOC-31, tumorassociated calcium signal transducer 1 (TACSTD1), CD326,
17-1A, BerEp4 [26].
Although identified since the early 1970s among the
first tumor-associated antigens, the EpCAM contribution
in carcinogenesis has long been unexplored. The first
evidence referring to the carcinogenic role of EpCAM
is described in the 2000s, and supports the involvement
of this molecule in cell adhesion, cell proliferation and
differentiation, migration and metastasis [28, 29]. Moreover,
the value of potential prognostic marker and target in
immunotherapeutic strategies is being discussed [29].
Table 2 – Relationship between MOC-31 expression
and clinico-pathological characteristics
MOC-31
membranous/cytoplasmic
expression
Low
High
(n=23) 33%
(n=47) 67%
Age at diagnosis
<55 years old
13 (30.9%)
29 (69.1%)
≥55 years old
10 (35.7%)
18 (64.3%)
Gender
Female
18 (32.7%)
37 (67.3%)
Male
5 (33.3%)
10 (66.7%)
Tumor size (median)
<30 mm
6 (20%)
24 (80%)
≥30 mm
17 (42.5%)
23 (57.5%)
Risk-group
Low-risk group
9 (20%)
36 (80%)
High-risk group
14 (56%)
11 (44%)
Focality of the tumor
Unifocal
15 (33.3%)
30 (66.7%)
Multifocal
8 (32%)
17 (68%)
Tumor (T) stage
T1 + T2
13 (28.8%)
32 (71.2%)
T3
10 (40%)
15 (60%)
Lymph node (N) metastases
N0
8 (42.1%)
11 (57.9%)
N1
7 (31.8%)
15 (68.2%)
Lympho-vascular invasion
Absent
6 (25%)
18 (75%)
Present
17 (36.9%)
29 (63.1%)
Capsular invasion
Absent
8 (38%)
13 (62%)
Present
15 (30.6%)
34 (69.4%)
Tumor relapse
Absent
17 (28%)
44 (72.2%)
Present
6 (67%)
3 (33.4%)
Histopathological variants
Conventional
3
13
Other variants
20
34

Clinicopathological
characteristics

Chi-square
test

p=0.677

p=0.964

p=0.047

p=0.002

p=0.909

p=0.342

p=0.495

p=0.312

p=0.541

p=0.02

p=0.171
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The EpCAM expression, variable in different types
of carcinomas, indicates its activation by the cleavage
of the intracellular domain and represents a key stage in
neoplastic transformation [10]. Several studies demonstrate
the EpCAM role in digestive [10, 19, 20, 25, 30–34],
pancreatic [10, 35], liver [36], renal and prostate [10,
20, 37–40], lung [10, 20], endometrial [10], ovarian [10,
41, 42], breast [10, 43–48], and head and neck [49]
carcinomas. The EpCAM expression shows a large
variability in different types of malignancies. Some reports
reveal low immunostaining in the gastric neoplastic
epithelium, while marked in colorectal carcinoma [19, 25,
33, 34]. Significant differences in EpCAM expression
are recorded in renal carcinomas variants, and the increase
of EpCAM expression occurs together with the development
of androgen resistance in prostate cancer [38, 40]. EpCAM
overexpression in primary and metastatic breast cancer
is associated with nodal metastasis, overall survival and
disease-free survival [44]. In contrast, the loss of membrane
expression of EpCAM significantly correlates with the
presence of nodal metastasis and the infiltration of tumor
margins in colorectal carcinomas, as well as with advanced
staging and reduced survival [32–34]. The relationship
between EpCAM and prognosis is thus controversial.
The negative prognosis is associated either with EpCAM
overexpression in esophagus squamous cell carcinoma
(SCC) [30] and breast cancer [41, 43, 46], or with loss of
expression in colorectal [34] and renal [37] carcinomas.
Contrary, EpCAM overexpression is correlated with
favorable course of ovarian carcinoma [42].
However, few results refer to EpCAM expression in
TC [8, 9]. The small number of published papers focuses
on the role of EpCAM in defining aggressive TC. Thus,
the study by Ralhan et al. (2010) presents a comparative
analysis of MOC-31 expression in different types of TC
[19 anaplastic (ATC), four insular (poorly differentiated),
25 PTC (24 well-differentiated, one poorly differentiated),
four follicular TC (FTC) (three well-differentiated, one
poorly differentiated), four SCC] [8]. The authors proposed
an index of tumor aggressiveness, based on the degree
of nuclear and cytoplasmic accumulation of EpCAM,
and the loss of membranous EpCAM [8]. Their results
showed: (i) loss of the membranous expression in ATC,
insular TC, FTC and SCC, (ii) nuclear expression in
ATC (strong), poorly-differentiated FTC (moderate) and
poorly-differentiated PTC (inconstant), (iii) cytoplasmic
expression in well- and poorly-differentiated PTC and FTC,
and insular TC (with different intensity); (iv) membranous
expression in well- and poorly-differentiated PTC, insular
TC, and poorly-differentiated FTC. These results sustain
that an increased cytoplasmic and nuclear EpCAM
expression, in parallel with the loss of membranous one
is associated with an unfavorable prognosis and a reduced
overall survival. The loss of the EpCAM extracellular
component at the membrane level, together with the
accumulation of intracellular component in cytoplasm and
nucleus, acts as an oncogenic signal transducer. This
phenomenon is possible by activating the Wnt pathway,
within which β-catenin initiates the rapid tumor growth
and, consequently, aggravates the prognosis [8]. Based
on these results, MOC-31 can be associated with tumor
aggressiveness of some histological types of TC [8].
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The same group of researchers has analyzed the
expression of EpCAM on 36 mPTC, in relation to the
presence or absence of metastases. The obtained data
show that the subcellular localization may represent a new
prognostic marker for the metastatic mPTC [9].
Within this context, our study focuses on the
investigation of a possible relationship between EpCAM
expression (mirrored by changes in the extracellular domain
MOC-31, as a marker of cell adhesion) and biological
behavior of PTC. The present research completes the
existing data on the cell-adhesion molecules in PTC –
including our previous works, which also addressed this
topic [8–16]. Specifically, our aim was to analyze the
possible functional consequences of MOC-31 expression
on histological subtypes of PTC classified as low risk
and high risk, in relation to behavioral aggression.
This approach is justified by the fact that the available
data confirm only the variability of EpCAM profile in
different types of thyroid tumors [8, 9]. To the best of
our knowledge, there are no reports regarding MOC-31
in the most common type of PTC, namely conventional
PTC, and PTC histological variants.
MOC-31 was expressed circumferential membranous
in all 70 PTC cases, in association with a cytoplasmic
expression in 65 (93%) of the cases. On the other hand,
in the normal and benign thyroid tissue adjacent to the
tumor areas, MOC-31 had a limited basolateral membranous
location. Thus, our study confirms the changes in the
distribution of MOC-31 in the thyroid tumor cells,
which certainly reflect instability in the mechanism of
cell adhesion. These changes determine the extension
from the restricted location in the adherens junctions
to the entire cell membrane and to cytoplasm, with
repercussions on cell adhesion through interactions with
other molecules involved in this process – mainly cadherin
and β-catenin. Thus, we consider that the distinctiveness
of PTC, characterized in most cases by well-differentiated
forms and non-aggressive biological behavior, lies in the
fact that the membrane expression of MOC-31 is not lost,
but is reallocated at the membranous and cytoplasmic
level.
As to be able to analyze the differences in MOC-31
profile, we have semi-quantitatively evaluated the MOC-31
expression through a scoring system, classifying it into
two categories: low and high. The assessment of the
characteristics of the cases in every score category has
been refined by reference to PTC stratification into highrisk or low-risk groups [50–53], according to the latest
WHO Classification [22].
Our data indicate the predominance of cases with
MOC-31 high score, which represents two-third of the
entire study group (67%), while cases with MOC-31 low
score represent one-third (33%). It is worth to mention that
the expression of MOC-31 evaluated as high score was
entirely circumferential membranous and cytoplasmic.
On the other hand, MOC-31 evaluated as low score was
mainly circumferential membranous and cytoplasmic, but
also exclusively membranous.
We emphasize the fact that each category of score has
included both histological variants of the low-risk and
high-risk groups. Specifically, in the low score category,
nine cases have presented histological pattern classified
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as low-risk group, the remaining of 14 belonging to highrisk group. In the high score category, 36 cases were
classified as low-risk group and just 11 cases belonged
to high-risk group. Thus, the general image offered by
this double framing (by score and risk category) reveals
an association between low score and low risk in 80%
of all cases, low score and high risk in 56% of the cases,
high score and low risk in 36% of the cases and high
score and high risk in 44% of the cases.
A first significant element in this association is that
all five cases of mPTC – defined as well-differentiated,
low-risk variant – have presented high score, as an
argument which supports favorable evolution and excellent
prognosis of mPTC. A second significant element is
represented by the fact that more than a half of high-risk
cases showed MOC-31 low score, close to the reported
profile of MOC-31 in poorly-differentiated PTC [8]. These
facts suggest that the reduced MOC-31 expression may
be useful in identifying a particular subpopulation of
patients with TC, characterized by a weak differentiation,
advanced tumor stage and increased invasiveness.
All these observations are supported by statistical
analysis, which confirmed significant differences (p=0.002)
between MOC-31 expression (low versus high) and risk
groups. These differences open solid perspectives for
understanding the aggressive behavior present in only
some cases of PTC, regarded through the involvement
of cell-adhesion molecules.
Nevertheless, the interpretation of these data compels
the integration of MOC-31 in the complex sequence of
carcinogenesis, together with other adhesion molecules
with which it interacts. At present, it is a well-known fact
that EpCAM overexpression decreases the association of
the cadherin–catenin complex in the cytoskeleton, without
interfering in cadherin expression [54]. Moreover, the
growth of the EpCAM expression is associated with
α-catenin decrease, without modifying the level of βcatenin [54]. However, the precise way in which EpCAM
alteration interferes with carcinogenesis is unclear. Up
to now, there are no data regarding the relationship
between the MOC-31 expression and classical clinicopathological parameters considered in the evaluation of
PTC. This fact sustains the originality of our study, even
more as our study group includes a significant number
of cases, with large histological variability.
Our results supplement the existing data, according
to which the modification of the EpCAM expression is
frequently associated with malignancies of epithelial
origin, being considered an indicator for carcinogenesis
[10, 20]. Our work brings evidences that sustain the
association of MOC-31 overexpression with the early
stages of carcinogenesis in well-differentiated tumors with
mild biological behavior (that correspond to the low-risk
group), whereas loss of membranous MOC-31 correlates
with more aggressive tumors.
Our study reveals statistically significant differences
between low versus high MOC-31 expression and tumor
size (p=0.047), and tumor relapse (p=0.02), respectively.
Firstly, the correlation of the MOC-31 expression with
tumor size can be considered a valuable indicator for
the way in which the transition from overexpression to
low expression influences tumor growth, reflecting the

amplified growing and proliferation that could be related
during the tumor progression with a less differentiated
phenotype. The second important result was the correlation
with tumor relapse. Taking into account the favorable
prognosis of PTC, tumor relapse is an unusual phenomenon
reported in that limited number of cases which do not
respect the pattern of the non-aggressive behavior.
The specialists’ major interest in the thyroid tumor
pathology is to establish those reference criteria, which
allow the early identification of cases with aggressive
potential. Hence, the expression of MOC-31 can become
a valuable tool for signaling a major risk in the way in
which low score and high score indicate different
alterations in the structure of MOC-31 that can cause
differences in disease progression; overall survival is in
direct relation with tumor relapse. Therefore, our results
are consistent with the few reports that associate the
cytoplasmic and nuclear accumulation of EpCAM with an
unfavorable prognosis in PTC, and the loss of membranous
expression with a reduced overall survival [8, 9].
The absence of correlations between MOC-31
expression (low versus high) and age, gender, multifocality,
tumor stage, lymph node metastases, vascular invasion
and histopathological subtypes must be commented upon.
In our opinion, these results sustain the dual function of
EpCAM demonstrated in breast carcinoma, initially as a
tumor suppressor and subsequently as a tumor promoter
[10, 48].
Overall, the obtained results support the interest focused
on the role of cell-adhesion molecules in the development
and progression of PTC. This current research direction
complements the effort to understand the mechanism
of carcinogenesis and to identify and validate potential
prognostic factors, beneficial for PTC stratification.
Certainly, the extension of the study group and the
complex analysis of several cell-adhesion molecules can
bring extremely valuable additional elements. Therefore,
this study is considered as a preliminary pilot study that
creates clear premises to characterize the different biological
behavior of PTC.
 Conclusions
The modification of MOC-31 location, with consequent
changes in its interactions with other cell-adhesion
molecules, is integrated in the carcinogenic mechanism.
Our study demonstrates the large variability of MOC-31
expression in PTC histological variants, and highlights the
differences between the low and high MOC-31 expression
that could work as a useful tool for the identification
of those high-risk PTC cases, with unfavorable clinical
outcome.
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