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Abstract: Introduction: The pathological diagnosis of papillary thyroid carcinoma (PTC) is generally easy on routine 
sections stained with hematoxylin and eosin (H&E). However, the differentiation of the follicular variant of PTC 
(FVPTC) from other suspected follicular-patterned lesions of the thyroid is highly difficult. Among these, the lesions 
for which FVPTC cannot be excluded are classified as well-differentiated tumors of uncertain malignant poten-
tial (WDT-UMP). The most common immunohistochemical (IHC) markers used in the differential diagnosis include 
HBME-1, galectin-3, and CK19. However, none of these markers provide a 100% differential diagnosis. Objective: 
The present study compared the diagnostic value of CD56 and E-cadherin for the differentiation of FVPTC from the 
other benign follicular-patterned lesions, with HBME-1, galectin-3, and CK19. Using these markers, the controver-
sial cases within the WDT-UMP group were reclassified. Additionally, the relationship between the reductions in 
E-cadherin expression with poor prognostic factors was investigated. Materials and methods: The IHC expressions 
of CD56, E-cadherin, HBME-1, galectin-3, and CK19 were evaluated in 181 thyroid lesions, including 101 PTCs 
(45 classical variant PTCs and 56 FVPTCs), 20 WDT-UMPs, 20 follicular adenomas (FAs), 20 hyperplastic nodules 
(HN), and 20 hyperplastic foci of lymphocytic thyroiditis. The results were statistically compared via SPSS. Results: 
The expressions of all of the markers were statistically significantly different in PTC and follicular-patterned lesions 
(P<0.05). It was found that the only marker with both sensitivity and specificity above 90% was CD56 negativity (sen-
sitivity 91.1%, specificity 91.7%). The most sensitive and also the most specific double panel was CD56 negativity 
and galectin-3 positivity (sensitivity 96%, specificity 85%), and the most sensitive and specific triple panel was CD56 
negativity, HBME-1 positivity, and galectin-3 positivity (97% and 70%, respectively).
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Introduction

Papillary thyroid carcinoma (PTC) is the most 
common malignant tumor of the thyroid gland 
and endocrine organs. Thyroid cancer accounts 
for 1%-2% of all malignant tumors [1, 2] and is 
more commonly seen in females. It can occur 
at every age, but is more common in young and 
middle-aged adults; the median age at diagno-
sis is 40 years. It is caused by environmental, 
genetic, and hormonal factors. In children 
especially, the etiology is associated with radia-
tion to the neck area [3-5].

Although its incidence is increasing all over the 
world, the mortality rate of PTC is decreasing 

[5]. This increase in the incidence is not an 
actual increase in the number of thyroid can-
cers; rather, it is due to the increased rate of 
detecting hidden thyroid cancers through 
detailed evaluation of non-palpable thyroid nod-
ules with advanced assessments [2, 6].

PTC may be easily diagnosed due to the highly 
characteristic nuclear features accompanying 
its structural features (transparency, overlap-
ping, grooves, and pseudoinclusions) [3-5]. It 
has a large number of morphological variants. 
The most common of these is the follicular vari-
ant of PTC (FVPTC), and its differentiation from 
the other benign follicular-patterned lesions of 
the thyroid is usually very difficult. This causes 
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diagnostic differences among pathologists [2, 
6-8].

The most common follicular-patterned lesions 
with similarities to FVPTC are follicular adeno-
mas (FAs), hyperplastic nodules (HNs), and dys-
plastic foci of lymphocytic thyroiditis (LT) [3, 4]. 
Among these, the lesions from which FVPTC 
cannot be excluded are classified as well-differ-
entiated tumors of uncertain malignant poten-
tial (WDT-UMP) [3, 4, 7]. This group causes dif-
ficulty for clinicians in the treatment and follow-
up of patients, and the uncertainty of the dif-
ferential diagnosis may lead to anxiety in some 
patients.

The morphological diagnosis on routine section 
stained with hematoxylin and eosin (H&E) is the 
gold standard for the diagnosis of thyroid nod-
ules [3-5, 7, 9]. Some facilitative immunohisto-
chemical (IHC) markers are used in the differ-
ential diagnosis. The most commonly used 
among these include HBME-1, galectin-3, and 
CK19 [3-5]. However, none of these markers 
provide a 100% differential diagnosis [7].

The present study aimed at IHC staining of 
CD56 and E-cadherin for the differentiation of 
these lesions that are difficult to differentiate 
from other follicular-patterned lesions, in par-
ticular. These two markers were compared, 
based on the knowledge in the literature, with 
three previously used markers: HBME-1, galec-
tin-3, and CK19. WDT-UMPs that were diag-
nosed within the gray zone and benign follicular 
lesions showing dysplastic modifications were 
reclassified and an attempt was made to iden-
tify the cases requiring treatment.

CD56 is a neural cell adhesion molecule found 
in normal thyroid follicular epithelial cells. It 
regulates cell motility and affects the migration 
capacity of tumor cells [2, 8]. E-cadherin is a 
transmembrane glycoprotein found primarily in 
the epithelial cells. It has a role in cell polarity 
and tissue architecture formation. Its damage 
is associated with the development and pro-
gression of human cancers [1].

The Hector Battifora mesothelial cell (HBME-1) 
is a marker demonstrated in normal mesothe-
lial cells by Battifora et al. [8].

Galectin-3 is a member of the galactoside-bind-
ing animal lectins. It regulates the cell-cell and 

cell-matrix relationships, cell growth, neoplas-
tic transformation, and apoptosis [2]. CK19 is 
an intermediate filament protein and the least-
known keratin [2].

Materials and methods

The study included a total of 181 cases, with 
56 FVPTCs, 45 classical variant PTCs (CVPTCs), 
20 WDT-UMPs, 20 FAs, 20 HNs, and 20 cases 
of LT (involving areas with suspected nuclear 
features), diagnosed between 2007 and 2012 
at Istanbul Medeniyet University Goztepe 
Training and Research Hospital, Department of 
Pathology. Each patient’s age and gender, as 
well as the tumor diameter, capsule invasion 
status, presence or absence of lymph node and 
organ metastases, number of foci, and thyroid-
itis status on the pathology reports were includ-
ed in the study as data.

The pathology reports of all cases and the 
HBME-1, galectin-3, and CK19 reactivities from 
the archival samples were noted. For the cases 
where these antibodies were not studied, new 
IHC studies were done on the paraffin blocks 
prepared via the tissue microarray method to 
remove the missing parts. CD56 and E-cadherin 
were applied to all samples included in the 
study. Sections with a thickness of 4-5 microns 
from the formalin-fixed paraffin-embedded 
blocks of the thyroidectomy materials were 
used.

Immunohistochemical method

IHC staining was performed in the Leica BOND-
MAX automated staining device. In all cases, 
IHC procedures were performed for CD56, 
E-cadherin, HBME-1, galectin-3, and CK19. For 
the formalin-fixed paraffin-embedded tissue 
sections (thickness 4-5 um), as well as the suit-
able positive and negative controls, the stan-
dard technique (avidin-biotin-peroxidase) was 
applied. The primary antibodies CD56 (mouse, 
clone 123C3.D5, dilution 1:50-1:100, Ther- 
mo Scientific, Fremont, CA, USA), E-cadherin 
(mouse monoclonal, clone GM016, dilution 
1:100, Genemed Biotechnologies, Inc., South 
San Francisco, CA, USA), HBME-1 (mouse, clone 
HBME-1, dilution 1:25-1:50, Thermo Scientific, 
Fremont, CA, USA), CK19 (mouse, clone RCK- 
108, ready-to-use, BioGenex, San Ramon, CA, 
USA), and galectin-3 (mouse monoclonal, clone 
9C4, dilution 1:100-1:200, Novocastra, New- 
castle, UK) were used.
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Evaluation

For the light microscope semi-quantitative eval-
uation, the scoring was made semi-quantita-
tively as positive and negative based on the 
cytoplasmic and membranous staining for 
CD56. Scoring was 0 (<5%, none), 1 (5%-25%, 
mild), 2 (25%-50%, moderate), or 3 (>50%, 
severe), based on the rate and intensity of cyto-
plasmic membranous staining for E-cadherin. 
The scores 0, 1, and 2 were considered nega-
tive, and 3 was positive. For CD56, focal cyto-
plasmic and membranous reactivity of up to 
10% was considered negative. Normal thyroid 
tissue was used as a positive control for CD56, 
and breast invasive ductal carcinoma was used 
for E-cadherin.

HBME-1, galectin-3, and CK19 immunoreactiv-
ity scoring was based on cytoplasmic and/or 
membranous staining. As cutoff values, ≤10% 
was negatively semi-quantitative and >10% 
was positively semi-quantitative. The positive 
controls were selected from PTCs for HBME-1 
and galectin-3, and from colon mucosa for 
CK19.

Statistical evaluation

Statistical analysis was performed using SPSS 
software (version 10.0, SPSS Inc., Chicago, IL, 

45 [11-82] years, 86% were females and 14% 
were males, 25% had capsule invasion, 13% 
had lymph node metastasis, 43% had multiple 
foci, and 34% had concomitant thyroiditis. Of 
60 benign lesions, 20 were FAs, 20 were HNs, 
and 20 were LT (showing suspected nuclear 
features). Additionally, there were 20 lesions 
from the WDT-UMP group.

1. CD56 negativity (91.1%) and E-cadherin loss 
(rate: 86.1%, density: 92.1%) was significantly 
increased in PTC (CV and FV) (P<0.005), where-
as CD56 positivity (91.7%) and E-cadherin posi-
tivity (rate: 63.3%, density: 61.7%) was signifi-
cantly increased in follicular lesions and dys-
plastic nodules (P<0.005). Again in PTC, CK19, 
HBME-1, and galectin-3 positivity (84.2%, 
71.3%, and 65.3%, respectively) was signifi-
cantly increased, which was consistent with the 
literature (Table 1).

2. The markers with the highest sensitivity were 
CD56 negativity (91.1%) and CK19 positivity 
(84.2%) in PTC. The markers with the highest 
specificity were galectin-3 positivity (93.3%) 
and CD56 negativity (91.7%). In other words, 
the most important marker with the highest 
sensitivity (91.1%) and also the highest speci-
ficity (91.7%) was found to be CD56 (Table 2).

3. When evaluated for double markers, the 
markers with the highest sensitivity and also 

Table 1. Immunohistochemical expression of markers in thyroid lesions

Diagnosis N CD56  
negativity %

E-cad loss 
range-density %

HBME-1 
positivity %

Galectin 3 
positivity %

CK19  
positivity %

Papillary thyroid carcinoma (CVPTC+FVPTC) 101 (45+56) 91.1* 86.1*-92.1* 71.3* 65.3* 84.2*

BL (FA, HN, LT with suspicious nuclear features) 60 8.3 36.7-38.3 21.7 46.7 63.3

WDT-UMP 20 65 60-65 50 20 70
*P<0.05, PTC vs. BL. PTC, papillary thyroid carcinoma; CVPTC, classical variant papillary thyroid carcinoma; FVPTC, follicular variant papillary thyroid carcinoma; BL, 
benign lesion; FA, follicular adenoma; HN, hyperplastic nodule; LT, lymphocytic thyroiditis; WDT-UMP, well-differentiated tumor of uncertain malign potential; values are 
presented as percentages.

Table 2. Sensitivity, specificity, positive and negative predict-
able values, and diagnostic accuracy of markers in differen-
tiating PTC from other suspected follicular-patterned lesions

Marker Sensitivity 
(%)

Specificity 
(%) PPV (%) NPV (%) Accuracy 

(%)
CD56 91.1 91.7 85.9 94.8 91.30
E-cadherin (D) 61.7 92.1 82.2 80.2 80.7
E-cadherin (R) 63.3 86.1 73.1 79.8 77.6
HBME-1 71.3 78.8 84.7 61.8 73.9
Galectin-3 65.3 93.3 94.2 61.5 75.8
CK19 84.2 36.7 69.1 57.8 72.7
PPV, positive predictive value; NPV, negative predictive value; CK19, cyto-
keratin 19; values are presented as percentages.

USA). Chi-square or Fisher’s exact 
tests were applied in order to com-
pare frequencies between the 
groups. The sensitivity, specificity, 
and accuracy of the markers and 
their combination in the diagnosis of 
PTCs and benign follicular-patterned 
lesions were compared. Probability 
values of <0.05 were considered 
statistically significant.

Results

The evaluation of 101 PTC cases 
indicated that 45 were CVPTC and 
56 were FVPTC. The mean age was 
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the highest specificity in PTC were CD56 nega-
tivity and galectin-3 positivity (sensitivity: 96%, 
specificity: 85%), followed by CD56 negativity 
and HBME-1 positivity (sensitivity: 96%, speci-
ficity: 75%) (Table 3).

4. When evaluated for triple markers, the 
markers with the highest sensitivity and also 
the highest specificity in PTC were CD56 nega-
tivity, HBME-1, and galectin-3 positivity (sen- 
sitivity: 97%, specificity: 70%) (Table 3).

5. When CD56 and E-cadherin negativity and 
galectin-3 and HBME-1 positivity were evaluat-
ed in terms of the quadruple markers in PTC, 
sensitivity was 99% but specificity was only 
50% (Table 3).

6. In patients with E-cadherin loss, the lymph 
node metastases, capsule invasions, multiple 

foci, or tumor diameters of >10 mm were signifi-
cantly increased (P<0.05) (Table 4).

CD56 negativity was observed in 92 (91.1%) of 
101 PTCs, 5 (8.3%) of 60 benign lesions (papil-
lary carcinoma-like suspected nuclear features 
on HN, FA, and LT), and 13 (65%) of 20 
WDT-UMPs.

E-cadherin loss (loss of staining rate and loss of 
density, respectively) was observed in 87 
(86.1%) and 93 (92.1%) of 101 PTCs, 22 (36.7%) 
and 23 (38.3%) of 60 benign lesions, and 12 
(60%) and 13 (65%) of 20 WDT-UMPs.

HBME-1 positivity was identified in 72 (71.3%) 
of 101 PTCs, 13 (21.7%) of 60 benign lesions, 
and 10 (50%) of 20 WDT-UMPs.

Galectin-3 positivity was identified in 66 
(65.3%) of 101 PTCs, 4 (6.7%) of 60 benign 
lesions, and 4 (20%) of 20 WDT-UMPs.

CK19 positivity was identified in 85 (84.2%) of 
101 PTCs, 38 (63.3%) of 60 benign lesions, 
and 15 (75%) of 20 WDT-UMPs (Table 1).

The sensitivity, specificity, positive predictive 
value (PPV), negative predictive value (NPV), 
and accuracy rates for the markers CD56, 
E-cadherin, HBME-1, galectin-3, and CK19 are 
presented in Table 2.

Table 3. Sensitivity, specificity, positive and negative predictable values, and diagnostic accuracy of 
markers in differentiating PTC from other suspected follicular-patterned lesions using double, triple, 
quadruple, and five-fold markers together
Marker Sensitivity % Specificity % PPV % NPV % Accuracy
Double markers
    CD56 + Gal-3 96 85 91.5 92.7 91.9
    CD56 + HBME-1 96 75 86.6 91.8 87.6
    Gal-3 + HBME-1 85.3 73.3 84.3 74.6 80.7
    E-cad + HBME-1 94.1 55 77.9 84.6 79.5
    E-cad + Gal-3 88.1 58.3 78.1 74.5 77
Triple Markers
    CD56 + E-cad + Gal-3 99 55 78.7 97.1 82.6
    CD56 + HBME-1 + Gal-3 97 70 84.5 93.3 87
    E-cad + HBME-1 + Gal-3 94.1 50 76 83.3 77.6
Quad markers
    CD56 + E-cad + Gal-3 + HBME-1 99 50 76.9 96.8 80.7
Five-Fold Markers
    CD56 + E-cad + Gal-3 + HBME-1 + CK19 100 16.7 66.9 100 68.9
PPV, positive predictive value; NPV, negative predictive value; Gal-3, galectin 3; E-cad, E-cadherin; CK19, cytokeratin 19; values 
are presented as percentage.

Table 4. Immunohistochemical expression of 
E-cadherin in PTC with poor prognostic fac-
tors (capsular invasion, lymph node metasta-
sis, multiple foci, tumor size >1 cm

N E-cad (-) E-cad (+)
Capsular invasion 25 23 (92%) 2 (8%)
LNM 13 13 (100%) 0 (0%)
Multiple foci 43 42 (95.3%) 1 (4.7%)
Tumor size >1 cm 75 70 (93.3%) 5 (6.7%)
LNM, lymph node metastasis; E-cad, E-cadherin.
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The sensitivity, specificity, PPV, NPV, and accu-
racy rates for many double and triple combina-
tions of the five markers, as well as the CD56, 
E-cadherin, HBME-1, galectin-3 quartet, and 
joint combinations of five markers, are present-
ed in Table 3.

Among the PTC cases, the loss of IHC staining 
with E-cadherin (density or rate) was found in 
23 (92%) of 25 cases with capsule invasion, 13 
(100%) of 13 cases with lymph node metasta-
sis, 42 (95.3%) of 43 cases with multiple foci, 
and 70 (93.3%) of 75 cases with a tumor diam-
eter of >1 cm (Table 4).

Discussion

The diagnosis of PTC is generally easy on rou-
tine sections stained with H&E. However, the 
definitive differential diagnosis of some cases, 
in which the characteristic features of FVPTC 

are uncertain and there are no papillary struc-
tures from the other benign lesions, is very dif-
ficult. Such lesions are hyperplastic adenoma-
tous nodules, especially the hyperplastic foci 
observed in LT, FAs with nuclear atypia, and 
WDT-UMPs that cannot be included in any 
group.

The present study aimed at facilitating this dif-
ferentiation and establishing the diagnosis in 
order to guide the clinician more clearly, by 
reclassifying the controversial lesions within 
the WDT-UMP group in particular. 

It is reported that CD56 is expressed at high 
levels in normal thyroid tissue and benign fol-
licular lesions of the thyroid, such as FAs and 
HNs, whereas there are high rates of negativity 
in PTC [1, 2, 6-15]. Consistent with this, CD56 
was found to be the most sensitive and also the 
most specific marker in the present study. In 

Figure 1. Immunohistochemical expression of CD56 in PTC (A, B), the other benign follicular-patterned lesions with 
suspicious nuclear features (C-E), and WDT-UMP (F). (A) Negative expression in CVPTC (x40); (B) Negative expres-
sion in FVPTC (x20); (C) Diffuse positive membranous expression in FA (x40); (D) Diffuse positive membranous ex-
pression in HN (x100); (E) Positive membranous expression in LT (x200); (F) Focal positive membranous expression 
in WDT-UMP (x200).
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our study, high rates (91.7%) of diffuse, strong, 
positive staining were observed with CD56 in 
HNs, FAs, and LT, and in the normal thyroid tis-
sues around the PTC areas, whereas there 
were high rates (91.1%) of CD56 negativity in 
PTC (CV, FV, and micropapillary) (Figure 1). The 
strong, diffuse CD56 staining, especially in the 
follicular-patterned benign lesions with sus-
pected nuclear features, provides convenience 
in the differentiation of these lesions from 
FVPTC, which have similar morphological 
features.

The series published by El Demellawy et al. in 
2008 reported 100% negativity in PTC cases 
and 100% positivity in other benign lesions, but 
also reported that since the WDT-UMP group 
was not included in that series, studying CD-56 
in wider series including this group would be 
useful for differentiating these suspected 
lesions from FVPTC [7]. The series included in 
the present study had 20 cases from this group. 

When other positive markers were added to the 
CD56 negativity observed in 65% of these 
cases, it became possible to re-diagnose 50% 
of them as PTC.

On the other hand, a statement published by 
Etem et al. in 2010 concluded that CD56 was 
not a good marker in the differentiation of PTC 
and follicular tumors [8]. The selection of all 
PTC cases from the follicular variant may have 
led to this different conclusion.

In a series published by Shin et al. in 2011, 
CD56 negativity in PTC was found at a rate of 
95%; however, since FVPTC cases were not 
included in that series, it was concluded that 
research was required in wider series including 
these cases, and that this would be useful for 
differentiating FVPTC from the other benign  
follicular proliferative lesions [2]. The series 
included in the present study had 56 cases and 
the findings were very significant.

Figure 2. Immunohistochemical expression of E-cadherin in PTC (A, B), the other benign follicular-patterned lesions 
with suspicious nuclear features (C-E), and WDT-UMP (F). (A) Negative expression in CVPTC (x100); (B) 1 positive 
(density and ratio) membranous expression in FVPTC (x200); (C) Diffuse intense membranous expression in FA 
(x200); (D) 3 positive density and 2 positive ratio in HN (x200); (E) 2 positive density and 3 positive ratio in LT (x200); 
(F) 2 positive density and 3 positive ratio in WDT-UMP (x200).
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E-cadherin has been known to show lower 
expression in thyroid neoplasms since Eidelman 
et al. first reported that it was expressed in nor-
mal thyroid tissue [1, 16]. In 2012, Ozolins et al. 
demonstrated that there was a significant 
reduction in E-cadherin expression in PTC com-
pared to the surrounding thyroid tissue of FA 
and PTC [1, 17]. Nevertheless, there was not 
any apparent loss of expression in FC com-
pared to FA. The same study showed that CD56 
was positive in all thyroid lesions and tumors 
except PTC, and was significantly reduced in 
PTC. It was concluded that the triple HBME-1, 
E-cadherin, and CD56 might be considered 
helpful along with the morphological findings in 
both tissue and fine needle aspiration biopsies 
[1].

The present study investigated E-cadherin loss 
along with CD56 negativity in PTC, based on 
the diffusiveness rate and density degree,  
considering this and other similar studies 
(Figure 2). Additionally, these two markers were 

compared with HBME-1, galectin-3, and CK19 
positive markers (Figures 3-5), which have 
been reported to be in use in PTC for a long 
time. It was found that both the sensitivity 
(91.1%) and the specificity (91.7%) of CD56 
negativity were higher than 90% in PTC. It was 
observed that E-cadherin expression displayed 
a significant level of loss in diffusiveness rate 
and density (86.1% and 92.1%, respectively), 
which was consistent with other studies. 
Positive staining was observed in 71.3% of 
PTCs with HBME-1, in 65.3% with galectin-3, 
and in 84.2% with CK19.

Furthermore, the present study demonstrated 
that when a positive marker was added to the 
CD56 negative marker, the sensitivity and 
specificity of the double markers of CD56 and 
galectin-3, or of CD56 and HBME-1, were very 
high (96% and 85%, and 96% and 75%, respec-
tively) and the combined use achieved a more 
significant result for the differentiation of other 
benign follicular lesions with suspected nuclear 

Figure 3. Immunohistochemical expression of HBME-1 in PTC (A, B), the other benign follicular-patterned lesions 
with suspicious nuclear features (C-E), and WDT-UMP (3F). (A, B) Positive expression in CVPTC and FVPTC (x100); 
(C-E) Negative expression in FA, HN, LT (x100); (F) Focal weakly positive expression in WDT-UMP (x40).
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features. The sensitivity of the triple CD56, 
HBME-1, and galectin-3 markers was 97% and 
the specificity was 70%. When a group of four 
markers was used, the sensitivity increased to 
99% with CD56, E-cadherin, HBME-1, and 
galectin-3, whereas the specificity was found to 
be 50%. The authors think that the highest sen-
sitivity in the PTC diagnosis was shown with the 
CD56 and galectin-3 pair and the CD56 and 
HBME-1 pair (96%) or the triple combination of 
CD56, galectin-3, and HBME-1 (97%) among 
these combinations. These combinations may 
be specifically used to differentiate the benign 
follicular-patterned lesions with suspected 
nuclear features from FVPTC.

Additionally, the authors found that the reduced 
E-cadherin expression in PTC was statistically 
significantly correlated with poor prognostic 
findings, such as capsule invasion, lymph node 
metastasis, multiple foci, and a tumor diameter 
of >10 mm (P<0.05). The correlation of reduced 

E-cadherin expression with poor prognosis in 
thyroid cancers was also reported previously by 
many researchers [18-22]. Furthermore, it has 
been published that this correlation not only 
exists in thyroid cancers, but there is a similar 
association in many other organ tumors [20, 
23]. However, the study by Klencka et al. in 
2012 reported that the loss of E-cadherin 
expression was associated with the histopatho-
logical tumor type rather than the metastatic 
potential of thyroid cancers [24].

It is believed that the reduced expression of 
E-cadherin, which is a cell-adhesion molecule, 
causes loss in cell adhesion, leading to exces-
sive proliferation, cancer progression, and 
increased metastatic potential. This has been 
demonstrated in in vitro studies [20, 25].

The authors observed CD56 negativity in 13 of 
20 cases in the WDT-UMP group. They conclud-
ed that 10 (50%) of these cases might be 

Figure 4. Immunohistochemical expression of galectin-3 in PTC (A, B), the other benign follicular-patterned lesions 
with suspicious nuclear features (C-E), and WDT-UMP (4F). (A, B) Diffuse strong positive expression in CVPTC (x40) 
and FVPTC (x100); (C-E) Negative expression in FA, HN, and LT (x100); (F) Diffuse weakly positive in WDT-UMP 
(x100).
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reclassified as FVPTC by adding galectin-3 or 
HBME-1 positivity, or if the positivity of both 
markers and a double or triple panel was used 
in addition to the CD56 negativity. For the 
remaining 7 cases, FVPTC was excluded in 5 
(25%) with the CD56 and E-cadherin positivity 
together and galectin-3 or HBME-1 negativity. 
In this way, the authors could proceed to the 
differential diagnosis by reclassifying 75% of 
the controversial WDT-UMP cases.

Other than these, when CD56 negativity in 5 
follicular-patterned nodules with suspected 
nuclear features and HBME-1 positivity in 3 
cases (5%) were evaluated together as a dou-
ble panel, the authors thought that these 
lesions may be reclassified as FVPTCs.

The specificity of CK19 (36.7%) was identified 
as the lowest, despite the high sensitivity rate 
(84.2%), due to the positive staining in 63.3% 

of benign lesions and in 75% of WDT-UMPs. 
Therefore, CK19 was considered appropriate 
not to be included in the panel.

In conclusion, histological and cytomorphologi-
cal criteria are the basis for the diagnosis of 
PTC and its differentiation from the other follic-
ular-patterned lesions, but the double and tri-
ple panels of the CD56 negative marker with 
HBME-1 and/or galectin-3 positive markers are 
also very useful. For the diagnosis of PTC, the 
only marker with both a sensitivity and a speci-
ficity of >90% is CD56; the most sensitive pan-
els are the CD56 and HBME-1 or the CD56 and 
galectin-3 double panels, or the CD56, HBME-
1, and galectin-3 triple panel. Furthermore, 
definitive differential diagnosis of FVPTC can be 
achieved in the majority of the lesions within 
the WDT-UMP group and in HNs with suspected 
nuclear features, FAs, and nodular foci of thy-
roiditis by using this triple panel due to their 

Figure 5. Immunohistochemical expression of CK19 in PTC (A-C) and the other benign follicular-patterned lesions 
with suspicious nuclear features (D-F). (A, B) Diffuse intense cytoplasmic and membranous expression in CVPTC 
(x400) and FVPTC (x200); (C) Negative expression in FVPTC (x400); (D) Diffuse intense cytoplasmic and membra-
nous expression in FA (x200); (E) Diffuse cytoplasmic and membranous expression in HN (x200); (F) Focal intense 
cytoplasmic and membranous expression in LT (x400).
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high specificities. Due to its low specificity, 
CK19 is not suitable for use in the differential 
diagnosis of suspected follicular-patterned 
lesions. Additionally, the reduced expression  
of E-cadherin in PTC is statistically significant- 
ly (P<0.05) correlated with poor prognostic 
findings.

The authors continue to design further genetic 
research for molecular modifications such as 
BRAF V600E mutation (44.4%-52.8%) and 
RET/PTC rearrangement (36.1%), found at a 
high rate in the majority of PTCs, in order to 
make this study more significant. We believe 
that our findings will be supported with these 
studies [26, 27].
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