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ABSTRACT: Differentiated thyroid carcinoma are lesions with a generally favorable prognosis, although there are
patients with risk of recurrence and metastasis. In this study we analyzed 43 thyroid carcinomas referring to Twist
expression in relation to clinicopathological parameters. The immunoreaction was identified in 79% of cases, the
expression of twist being low or high, with no differences in relation to the tumors type or subtype. Twist
immunoexpression differ depending on tumor stage and presence of metastases, the immunostain being significantly
higher in invasive tumors to adjacent structures and in cases of tumors with metastasized. In differentiated thyroid
carcinomas overexpression of Twist is associated with an invasive and metastatic immunophenotype.
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Introduction

In the last two decades there have been
progresses in understanding thyroid carcinoma
histogenesis and biology. Papillary thyroid
carcinomas (PTC) represents 80% of thyroid
malignancies and is characterized by slow
growth and an excellent prognosis [1]. Patients
with PTC have the best survival rate of all types
of thyroid cancer, with a ten-year rate to 95%
[2], or by other studies 5-year survival is 96%
and in 10 years 93 % [3]. Differentiated
follicular thyroid carcinoma (FTC) constitute
10-17% of malignant thyroid pathology and also
have a good long-term prognosis [4]. However,
some cases have relatively early relapses,
invasion of adjacent structures, lymph node
metastases or distant metastases [5].

Thyroid carcinoma that invade local
structures are associated with poor prognosis,
but the invasion mechanisms are incompletely
defined, limiting the development of new
therapies.  Understanding the  molecular
mechanisms involved in the progression of
thyroid cancer may provide targets for more
effective treatment in aggressive thyroid cancer.

Twist is considered to have oncogenic
potential by promoting the proliferation and
inhibition of apoptosis [6]. It acts in cooperation
with Bmil inhibiting the expression of epithelial
markers such as E-cadherin, and is associated
with poor prognosis in a variety of cancers of
the head and neck [7]. Loss of E-cadherin
expression, in turn leads to loss of cell adhesion
and polarity and acquisition of migratory and
invasive phenotype of epithelial cells [8].

In this study we aimed the analysis of
Twist expression in differentiated thyroid
carcinomas and the correlation with clinical and
morphological parameters.

Material and Methods

The study included a total of 43
differentiated thyroid carcinomas selected in a
period of nine years from patients hospitalized
and operated in Surgery Clinics of Emergency
County Hospital of Craiova. he surgical pieces
were fixed in 10% buffered formalin, processed
by the usual technique with paraffin embedding
and Hematoxylin-Eosin stain. Classification of
the tumors was made in accordance with
literature data [1].

Subsequently  the  specimens  were
processed by immunohistochemistry, using
citrate antigen recovery buffer pH 6 and a
peroxidase-based polymer secondary detection
system (Histofine polymer-HRP, Nichirei,
Japan, ready to use, code 414151F). The
visualization of reactions was done with DAB
chromogen (code 3467, Dako), and to validate
the results were used positive (tonsil) and
negative (omitting the primary antibody)
external controls. The tissues analyzed were
incubated overnight at 4° C with monoclonal
mouse antibody antihuman Twist, diluted
1/2000 (LSBio, code LS-C191858)

We quantified semiquantitatively the
expression of Twist by a scoring system which
has been assigned two independent specialists
on the basis of staining intensity and percentage
of positive cells [9]. The intensity score was
noted with O (no staining), 1 (low intensity), 2
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(moderate intensity), and 3 (high intensity). The
score of the percentage stained cells was noted
with 0 (<5% positive cells), 1 (6-25% positive
cells), 2 (26-50% positive cells), 3 (51-75%
positive cells) , and 4 (> 75% positive cells).
The multiplication of the intensity and
percentage scores allowed the calculation of the
composite final score: 0 (negative), + (1-4) + (5-
8), and + + + (9-12). For the statistical analysis,
a final staining score of negative or + was
considered with low expression and a score of
final staining + + or + + + correspond to the
group with high expression. The statistical
analysis was performed using automatically
SPSS10 software and chi-square and Fisher's
exact tests.

Results

Analysis of clinicopathological parameters
of the 43 thyroid differentiated carcinomas
indicated an upward trend since the third decade
of life, the maximum incidence being after age
60 years, predominantly in females (table 1).

Histopathological analysis revealed that
the most investigated PTC correspond to
conventional type in 23 cases (59%), followed
by follicular variant in 13 cases (33.3%), and tall
cell variant in 3 cases (7.7%), while for FTC the
conventional type was the most common,
respectively in 3 cases (75%). The classification
of lesions according to the TNM staging
indicated 18 cases in stage |, 14 cases in stage Il,
7 cases in stage Il and 4 cases in stage IVA
(Table 1).

Table 1. The clinicopathological analyzed parameters

Tumor type/ Parameter | Conventional | Follicular Tall cell Conventional Clear cell

PTC PTC variant PTC FTC variant FTC
Age <45 years 10 4 1 1 0
>45 years 13 9 2 2 1
Gender female 20 12 3 3 1
male 3 1 0 0 0
Stage I 11 5 0 2 0
1 7 5 0 1 1
Il 4 2 1 0 0
IVA 1 1 2 0 0

In 10 cases of PTC, we found the presence
of lymph node metastases, from which 5 cases
conventional type, 3 cases of follicular variant
and 2 cases tall cell variant.

In the study the analysis of TWIST
expression revealed positivity in 34 of the cases,
the signal being cytoplasmic and nuclear (Table
2). Nuclear or nuclear [/ cytoplasmic
immunostain localization was present in 79% of
cases, and negative in 21% of the cases. Because

TWIST is a nuclear transcription factor, for the
immunohistochemical analysis we considering
only the nuclear signal.

The evaluation of staining scores indicated
for the majority of tumors values above 3. All
variants of the PTC examined, except the tall
cell variant, included cases with both low and
high expression for TWIST (fig.1). To note that
the three cases of PTC tall cell variant presented
high expression for TWIST.

Table 2. The incidence of thyroid carcinomas expression by TWIST staining scores

Histologic type/ low expression high expression
Immunoreaction - + ++ + ++
Conventional PTC 5 8 6 4
Follicular PTC 3 5 4 1
Tall cell variant PTC 0 0 2 1
Conventional FTC 1 1 1 0
Clear cell variant FTC 0 1 0 0
Thus, in the conventional papillary 20-80% (fig.1A-B). Regarding follicular and tall

carcinoma, the average score of positivity was
5.83, with mostly moderate / high intensity of
reactions and a percentage of the marked cells of

cell variants of PTC, the positivity average score
was 5.60, respectively 7.00, intensity mostly
moderate / high and a percentage of labeled cells
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between 20-80% and respectively 50-70 %
(fig.1C-D). Comparative, FTC indicated a
positivity score of 4.66, the reactions presenting

moderate / high intensity, with a percentage of
labeled cells of 25-65% (fig.1E-F).

Fig.1: Thyroid carcinoma, Twist expression, x100. A. Conventional PTC, high expression; B. Conventional
PTC, low expression; C. Follicular PTC, low expression; D. Tall cell variant of PTC, high expression; E.
Conventional FTC, high expression; F. Conventional FTC, low expression

We found no differences in Twist
expression depending on the type (p = 0.571,
Fisher's Exact Test) or subtype of the tumor (p =
0.433, chi square test). Also, we found no
statistical association of Twist

immunoexpression in relation to gender and age
groups of patients.

The high grade Twist expression was
associated with cases of thyroid carcinomas that
presented invasion of adjacent structures
(p=0.002, chi square test, fig.2A).
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Fig.2: Distribution of Twist positive cases in relation to the stage of tumors (A) and the presence of
metastases (B)

Also high grade Twist expression was
associated with thyroid carcinomas that have
associated lymph node metastases (p=0.01, chi
square test, fig.2B)

Discussions

Twist is a member of the class of
transcription factors, one of the molecules
involved in the regulation of epithelial-
mesenchymal transition (EMT) via regulation of
key proteins that maintain the characteristics of
epithelial cells and which that gives a
mesenchymal  phenotype [10]. Twist s
overexpressed in many tumor types, including
breast, gastric, hepatocellular, prostate [11], lung
[8], esophagus [12] and bladder [6]. In some
studies Twist overexpression is associated with
high-grade cancer aggressiveness and poor
patient survival rate [13,14].

Epithelial-mesenchymal transition (EMT)
is a dedifferentiation program that converts
epithelial cells into mesenchymal phenotype and
is involved in cancer progression [15]. More
recent studies have indicated that EMT also
plays a critical role not only in tumor metastasis,
but also in tumor recurrence, processes that are
considered to be closely related to the biology of
cancer stem-like cells or initiation cancer cells
[14-18]. Twist is a transcription factor that

promotes EMT associated with  tumor
metastasis, cancer stem cells and drug resistance
[19,20].

Twist role in tumor progression is

associated with the metastatic process [10].
Twist overexpression increases the invasive and

induction of EMT [10]. Twist plays an important
role in some of the processes involved in the
development  of  metastasis, such as
angiogenesis, invasion and extravasation of
chromosomal instability, and also protects
cancer cells from apoptosis [21].

In our study we analyzed the Twist
expression in 43 differentiated thyroid
carcinomas. Both the variants of papillary and
follicular thyroid carcinomas presented variable
immunoreactions, with cases with low and high
Twist expression with no statistically significant
differences in relation to tumor type or subtype.

In a study conducted in 2013, Ni Wang et
al. analyzed 121 papillary thyroid carcinomas
and found low Twist expression in 56.6% of the
cases, and high expression of the protein in
43.4% of the cases, without difference between
tumor subtype, respectively, in conventional,
follicular, tall cells and oncocitic variants; in the
same study authors indicate non-significant
differences of Twist expression in relation with
PTNM stage, but a high protein expression in
metastasing papillary carcinomas [9]. In our
study, low Twist expression was present in
53.8% of PTC and high expression in 46.2% of
these lesions, most commonly, but not
statistically significant in tall cell variant. Also,
75% of FTC cases present low expression and in
25% of cases we observed a high expression of
Twist protein.

Twist expression is differently reported in
the literature studies. Thus, D Buehler et al. in a
study that investigated the expression of Twist 1
in 27 follicular carcinomas and 28 papillary
thyroid carcinomas, including tall cell and

metastatic  ability of cancer cells by : ! ! _
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cases, the immunostaining being present only in
anaplastic forms of tumors [22]. On the
contrary, CN He et al. in 2008, on a lot of 50
papillary thyroid carcinomas indicate Twist
positivity in all cases, the marker expression
being associated tumor aggressiveness [23].

In our study we found differences of
Twist expression in relation to tumor stage
(stage | / 1l versus stage Il / 1V) and the
presence of metastasis, the protein expression
being significantly higher in invasive tumors and
in cases of tumors that had metastasized. In this
respect, the literature indicates Twist as a marker
of tumor aggressiveness, and associated with
forms of invasive and metastatic carcinomas,
including thyroid tumors [9,13,14,22,23].

Conclusions

In differentiated thyroid carcinomas,
Twist overexpression is associated with an
invasive and metastatic immunophenotype.
Identifying of high grade Twist expression in
various forms of differentiated papillary thyroid
carcinomas supports for a personalized
therapeutic attitude to increase patient survival.
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