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Detection of thyroid carcinoma has been steadily increased in the past few decades. 
After the recognition of NIFTP, also gain importance to differentiate benign tu-
mors (follicular adenoma) from follicular patterned variants of papillary thyroid 
carcinoma (invasive and infiltrative follicular variant papillary thyroid carcinoma), 
and low-risk lesions of thyroid (NIFTP).
Follicular patterned proliferations of thyroid still persists as a battle for pathol-
ogists. In this study, we aimed to analyze the most commonly used immunohis-
tochemical stains “HBME1, CK19, Galectin-3”, adding the new ones “CD56, 
CD57, and p63”.
Study groups were; nodular hyperplasia, follicular adenoma, NIFTP, infiltrative fol-
licular variant PTC, classical variant PTC (CVPTC) and follicular carcinoma. Each 
group consisted of twenty cases. The sections were stained with CD56, CD57, p63, 
CK19, HBME1 (Mesotel cell), Galectin-3 antibody.
Although the expression of CD56 was high in benign follicular lesions, FC could 
not be excluded in this group. CD57 was high in malignant follicular group and 
NIFTP. Interestingly, p63 was found highly expressed in FVPTC, which might 
be promising to predict invasiveness in follicular group of lesions. CK19, Galec-
tin-3 and HBME1 were found quietly prominent in CVPTC in concordance with  
the previous reports.

Key words: thyroid lesions, differential diagnosis, CK19, Galectin-3, CD56, 
CD57, p63, HBME1.
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Introduction

Due to the  sophisticated imaging modalities, 
detection of  thyroid carcinoma has been steadily 
increased in the  past few decades. There are some 
authors calling this trend “overdiagnosis hypothe-

sis”, with increases in only one histotype (papillary 
thyroid carcinoma – PTC) and mainly micro-PTC 
and NIFTP (formerly named as encapsulated follic-
ular variant of PTC). However, increased rates of ad-
vanced stage and larger-size PTC have already con-
tradicted this hypothesis. As a  fact, PTC, the most 
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common endocrine cancer, is not a  “pseudodisease” 
but a real disease in our era [1].

Thyroid surgery (total or hemithyroidectomy) is 
commonly performed by virtue of  the  hight detec-
tion rates of the thyroid nodules (up to 70%) [2, 3]. 
Although, the  presence of  capsule and/or vascular 
invasion were being used only in the differentiation 
of  benign from malignant follicular tumors (Follic-
ular adenoma (FA) vs. follicular carcinoma (FC) and 
Hürthle cell adenoma vs. Hürthle cell carcinoma), 
after the recognition of NIFTP, also gain importance 
to differentiate benign tumors (FA) from follicular 
patterned variants of  PTC (invasive encapsulated 
follicular variant PTC), and low-risk lesions of  thy-
roid (NIFTP) [4]. Either hemi or total thyroidectomy 
materials, the differentiation among these lesions is 
crucial to choose the optimal therapeutic method for 
the sake of rational patient management [5, 6].

PTC is diagnosed by the  presence of  nuclear 
characteristics including nuclear overlapping, nu-
clear enlargement, chromatin clearing, intranuclear 
pseudo-inclusions and grooves. There is no battle for 
the pathologists in the diagnosis of classical variant 
of  PTC with the  papillary structures and complete 
nuclear characteristics. On the  contrary follicular 
patterned proliferations of thyroid is condemn to be 
a battle for years concerning to differentiation of be-
nign from malignant [7]. Differential diagnosis of fol-
licular patterned thyroid lesions represents a  wide 
spectrum of benign and malignant entities including 
invasive encapsulated follicular variant papillary thy-
roid carcinoma (FVPTC), FA, FC, noninvasive fol-
licular thyroid neoplasm with papillary-like nuclear 
features (NIFTP) and nodular hyperplasia (NH). De-
finitive diagnosis is sometimes difficult even in histo-
pathology specimens and requires additional studies. 

CD56 is present in follicular epithelial cells of normal 
thyroid tissue [8, 9]. It is expressed in NK cells in acti-
vated T lymphocytes. This protein is thought to regu-
late cell motility and reduces tumor invasion [10, 11].  
CD56 is a neural cell adhesion molecule, its expres-
sion affects the migratuar capacity of tumor cells and 
it is determined that its release is reduced in malig-
nant thyroid tumors while it is released in normal 
thyroid epithelial cells. Loss of CD56 expression was 
associated with metastatic potential and poor prog-
nostic clinical course [12]. 

CD57 was first identified in lymphocytes show-
ing Natural Killer activity. There are studies show-
ing that CD57 is expressed in thyroid tumors and 
other carcinomas  [13]. Two studies reported that 
CD57 was beneficial in distinguishing thyroid follic-
ular lesions as benign and malignant [14, 15]. These 
reports have also suggested that CD57 is of limited 
utility to evaluate follicular neoplasms of the thyroid 
and cannot be used as a specific marker [16, 17]. 

P63 is p53 homologous nuclear transcription fac-
tor. It has a  negative dominant effect on the  P53 
gene. P63 is expressed in basal cells, squamous and 
myoepithelial cells, and the tumor suppressor feature 
is controversial [12].  

In the literature, CD56, CD57, HBME-1, CK19, 
Galectin-3 and p63 were tested in a  few of  studies 
separately in different lesions of  thyroid but not in 
heterogeneous diagnosis groups and not consider all 
of these antibodies. Several studies were planned af-
ter the recent description of NIFTP but no about all 
of these markers.

The most commonly used immunohistochemical 
markers in thyroid malignancies are Mesothelial cell 
antibody (HBME-1), Cytokeratin-19 (CK19) and 
Galectin-3. These antibodies favors papillary thy-
roid carcinoma. But there is no marker for differen-
tiating thyroid diseases with high sensitivity and/or 
specificity [18]. Although, there are many studies in 
the literature have been done by molecular markers, 
still limited number of  studies  [19] were analyzed 
the usefulness of well-known immunohistochemical 
markers to differentiate these above mentioned enti-
ties. In this study, we aimed to analyze the most com-
monly used immunohistochemical stains “HBME1, 
CK19, Galectin-3”, adding the  new ones “CD56, 
CD57, and p63” in the diagnosis of nodular hyper-
plasia, follicular adenoma, invasive encapsulated fol-
licular variant PTC, classical variant PTC (CVPTC), 
follicular carcinoma and NIFTP.

Material and methods

Patient selection

Patients diagnosed in Trakya University Depart-
ment of  Pathology were reviewed retrospectively. 
The  study design was approved by the  local Ethic 
Committee of the university hospital. Patients were 
selected according to who had been performed thy-
roidectomy. The age of the patients ranges 18 to 75. 
There were 120 patients that 17 male and 103 fe-
males.

Definitions of clinicopathological criteria

Histopathological reports were reviewed. Study 
groups were created as in the following; nodular hy-
perplasia, follicular adenoma, NIFTP, invasive en-
capsulated follicular variant PTC, classical variant 
PTC and follicular carcinoma. Each group consisted 
of twenty cases and patients were randomly selected 
from the thyroidectomy materials that had been di-
agnosed in our laboratory.

Hematoxylin-eosin stained slides were re-evaluat-
ed, and the diagnoses were confirmed. Histological 
subtyping in thyroid malignancy was adjusted based 
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on the criteria of 4th WHO classification of  tumors 
of endocrine organs [20]. A hyperplasia of different 
size follicles, with no thick fibrous capsule, and with 
ordinary nuclear features, was diagnosed as nodular 
hyperplasia. Follicular adenoma was diagnosed in 
nodules with thick fibrous capsule, without capsule 
invasion and with ordinary nuclear properties in nor-
mofollicular, microfollicular or macrofollicular pat-
tern. Follicular carcinoma was diagnosed if there was 
a capsule and/or vascular invasion in these nodules. 
For the diagnosis of classical papillary carcinoma, nu-
clear membrane irregularity, nuclear pseudoinclusion, 
nuclear groove, nuclear clarification, nuclear overlap-
ping, papillary features with fibrovascular structures, 
psammoma bodies were investigated. invasive encap-
sulated follicular variant PTC was diagnosed when 
tightly packed follicular structures contained PTC 
nuclei with capsular invasion. NIFTP was diagnosed 
as follicular patterned, encapsulated or well-limited 
lesions with PTC-like nuclear features with the addi-
tional requierements of revised criteria [4, 19]. 

Immunohistochemical study

For immunohistochemical studies, 2-3-micron 
thick sections were taken from the  paraffin blocks 
containing the lesion. The sections were stained with 
avidin-biotin complex method with CD56, CD57, 
p63, CK19, HBME1 (Mesotel cell), Galectin-3 an-
tibody. Immunohistochemical stains were evaluated 
by two pathologists. Evaluation of  immunohisto-
chemical staining was performed with a  10× and 
20× objectives in light microscope. The  following 
staining patterns were considered positive: HBME1 
and CD56 membranous staining, cytoplasmic and/
or membranous staining of CD57 and CK19, nuc-
lear and/or cytoplasmic Galectin-3 and nuclear ex-
pression of  p63. Immunoreactivity was considered 
positive when at least 10% of the tumor cells for all 

markers since aberrant staining may also be pres-
ent [12, 13, 18]. 

Statistical analyses

Data analyses were done with the STATE 13 soft-
ware package program (Version 24.0; Armonk, NY, 
USA: IBM Corp.). For comparison of categorical vari-
ables, the chi-square test and Fisher’s exact test were 
used. P values below 0.05 were considered significant. 
When non-parametric ROC analysis with sequential 
results is examined; ROC analysis for ordinal ratings 
(1-4) were used to calculate the area under the curve. 

Results

CD56 generally was found positive in benign le-
sions and follicular carcinoma. CD57 was positive in 
malignant lesions (FVPTC, FC, CVPTC) and NIFTP 
and expression of P63 was prominent in FVPTC more 
than any other lesions in group. HBME1, Galectin-3 
and CK19 were stained more commonly in CVPTC. 
CK19 was also highly expressed in FVPTC and 
NIFTP (Table I, Fig. 1). 

The expression of CD56 in the lesions of current 
study was found as 19 (%95) in NHs, 18 (%90) in 
FAs, 18 (%90) in FCs, 3 (%15) in NIFTPs, 2 (%10) 
in FVPTCs, 1 (%5) in CVPTCs (Table I). CD56 
expression was detected in 37 (92.5%) of  40 cases 
in the  group of  benign diseases consisting of  nod-
ular hyperplasia and adenoma. On the  other hand, 
CD56 expression was seen in 21 (35%) of 60 cases 
with malignant tumors (FC, FVPTC and CVPTC), 
(p  <  0.001) (Table II, Fig. 2). Of those 18 (85%) 
was FC (18/21). Follicular patterned proliferations 
also classified separately as NH, FA, NIFTP, FVPTC 
and FC. CVPTC was the only entity in non-follicular 
patterned proliferations. CD56 positivity was found 
only in 1 (5%) case of  the  non-follicular patterned 

Table I.  Positive expression of immunohistochemical antibodies in all cases

CD56
n (%)

CD57
n (%)

P63
n (%)

HBME1 n 
(%)

Galectin-3
n (%)

CK19
n (%)

Benign n = 40 37 (92.5) 2 (5) 1 (2.5) 2 (5) 0 (0) 12 (30)

NH (n = 20) 19 (95) 1 (5) 0 1 (5) 0 8 (40)

FA (n = 20) 18 (90) 1 (5) 1 (5) 1 (5) 0 4 (20)

Malignant n = 60 21 (35) 56 (93.3) 26 (43.4) 25 (41.7) 28 (46.7) 50 (83.3)

FC (n = 20) 18 (90) 19 (95) 3 (15) 0 0 11 (55)

IFVPTC (n = 20) 2 (10) 18 (90) 17 (85) 7 (35) 11 (55) 19 (95)

CVPTC (n = 20) 1 (5) 19 (95) 6 (30) 18 (90) 17 (85) 20 (100)

NIFTP n = 20 3 (15) 17 (85) 4 (20) 3 (15) 3 (15) 18 (90)

Total n = 120 61 75 31 30 31 80
NH – nodulary hyperplasia; FA – follicular adenoma; FC – follicular carcinoma; IFVPTC – infiltrative follicular variant papillary thyroid carcinoma; CVPTC – 
classical variant papillary thyroid carcinoma; NIFTP – noninvasive folicular thyroid neoplasm with papillary like nuclear features
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proliferations; whereas 60 (60%) of follicular lesions 
were showed statistically significance (p  <  0.001) 
(Table III). 

CD57 expression was common in malignant 
group more than in benign group. CD57 was pos-
itive in 1 (5%) of  NHs, 1 (5%) of  FAs, 19 (95%) 
of FCs, 17 (85%) of NIFTPs, 18 (90%) of FVPTCs 
and 19 (95%) of  CVPTCs (Table I). Accordingly, 

Fig. 1. Distribution of  the  percentages of  immunohisto-
chemical antibodies according to case groups

Table II. P values and distribution of the percentages of 
immunohistochemical markers according to benign and 
malignant groups

Expression  
of antibody

Benign

n = 40
%

Malignant

n = 60
%

p value*

CD56

Negative 7.5 65
< 0.001

Positive 92.5 35

CD57

Negative 95 6.7
< 0.001

Positive 5 93.3

P63

Negative 97.5 56.7
< 0.001

Positive 2.5 43.3

HBME1

Negative 95 58.3
< 0.001

Positive 5 41.7

Galectin-3

Negative 100 53.3
< 0.001

Positive 0 46.7

CK19

Negative 70 16.7
< 0.001

Positive 30 83.3
* χ2 analysis p value (p = 0.001)

Table III. Distribution of the percentages of immunohis-
tochemical markers according to follicular and non-follic-
ular groups

Expression 
of antibody

Follicular 
group

(n = 100)
%

Non-follicular 
group

(n = 20)
%

p value*

CD56

Negative 40 95
< 0.001

Positive 60 5

CD57

Negative 44 5
 0.001

Positive 56 95

P63

Negative 75 70
 0.641

Positive 25 30

HBME1

Negative 88 10
< 0.001

Positive 12 90

Galectin-3

Negative 86 15
< 0.001

Positive 14 85

CK19

Negative 40 0
 0.001

Positive 60 100
* χ2 analysis p value (p = 0.001)

CD57 positivity was found in 2 (5%) of benign group 
(NH and FA) and in 56 (93.3%) of malignant group 
(p  <  0.001) (Table II, Fig. 2). CD57 was positive 
in most of  NIFTPs similarly malignant group cas-
es (Table IV). CD57, also was positive in 56 (56%) 
of follicular patterned proliferations and in 19 (95%) 
of non-follicular patterned proliferations (p = 0.001) 
(Table III).

P63 positivity was detected none of NHs, however 
in 1 (5%) of FAs, 3 of FCs (15%), 4 of NIFTPs (20%), 
17 (85%) of FVPTCs and 6 (30%) of CVPTCs (Table I).  
Benign lesions (NH and FA) showed positive stain-
ing in 1 (2.5%) of  them, while 26 (43.3%) of ma-
lignant group were stained (p  <  0.001) (Table II, 
Fig. 2). P63 was positive small quantity of NIFTPs.  
According to this study, p63 was found to be pos-
itive in most malignant cases especially in FVPTC. 
Follicular lesions showed positive staining in 25 cases 
(25%), whereas non-follicular lesions showed stain-
ing in 6 cases (30%) however, this difference was not 
statistically significant (p = 0.641) (Table III). 

HBME1 staining was observed in 1 (5%) of NHs, 
in 1 (5%) of  FAs, in none of  FCs, in 3 (15%) 
of NIFTPs, in 7 (35%) of FVPTCs and in 18 (90%) 
of CVPTCs (Table I). While HBME1 positivity was 

CD56 CD57 P63 HBME1 Galektin-3 CK19
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5 2.
5 5
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seen in 2 (5%) of benign group, 25 (41.7%) of ma-
lignant group had HBME1 positivity (p < 0.001) (Ta-
ble II, Fig. 2). HBME1 was positive in few of NIFTPs 
similarly benign group cases (Table V). Twelve (12%) 
of follicular lesions were stained positive whereas in 18 
(90%) of non-follicular lesions (p < 0.001) (Table III).  
According to these results, HBME1 was mostly posi-
tive in malignant lesions, specifically in CVPTC. 

Galectin-3 represents cytoplasmic and nuclear 
staining. There was no expression in NHs, FAs and 
FCs, whereas, 3 (15%) of NIFTPs, 11 (55%) of FVP-
TCs and 17 (85%) of  CVPTCs were positively ex-
pressed (Table I). Benign group also showed no ex-
pression, but 28 of  malignant group (46.7%) were 
positively expressed (p  <  0.001) (Table II, Fig. 2).  
Galectin-3 was positive in 3 (15%) of  NIFTPs. In 
the  group of  follicular patterned vs. non-follicu-

lar patterned proliferations, the  expression was 14 
(14%)/ 17 (85%), respectively (p < 0.001) (Table III).  
According to this, Galectin-3 and HBME1 were 
more positive in malignant group, especially in 
CVPTC.

CK19 was positive in 8 (40%) of NHs, in 4 (20%) 
of FAs, in 11 (55%) of FCs, in 18 (90%) of NIFTPs, in 
19 of FVPTCs (95%) and in all of CVPTCs (Table I). 
Twelve (30%) of benign group and 50 of malignant 
group (83.3%) were expressed (p < 0.001) (Table II, 
Fig. 2). CK19 was positive in most of NIFTPs sim-
ilarly malignant group (Table IV). CK19 was found 
positive in 60 (60%) of follicular patterned prolifer-
ations, and all of  non-follicular patterned prolifera-
tions (p = 0.001) (Table III). Accordingly, CK19 has 
high expression ratios in CVPTC and FVPTC and 
NIFTPs. 

Fig. 2. Distribution of the immunohistochemical antibodies expression according to case groups
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In sum, 3 markers (CK19, CD57 and CD56) were 
with the highest diagnostic power in differentiating 
benign lesions from malignant ones (CD56: 86.98%, 
CD57: 98.59%, P63: 70.11%, HBME1: 71.69%, 
Galectin-3: 70%, CK19: 98.94%) (Fig. 3).

Discussion

Although the diagnosis of thyroid tumors is easy 
in most cases, it may be difficult to differentiate some 
malignant tumors from benign lesions. In such cases, 
particularly follicular lesions diagnosis can be quite 
difficult with histopathological examination. In this 
paper we investigated whether immunohistochemi-
cal markers may be used for differential diagnosis in 
these cases.

In this study, we investigated the staining of 6 im-
munohistochemical markers in 6 different diagnostic 
groups (nodular hyperplasia, follicular adenoma, fol-
licular carcinoma, noninvasive follicular thyroid ne-
oplasm with papillary-like nuclear features, invasive 
encapsulated follicular variant  papillary thyroid car-
cinoma, classical variant papillary thyroid carcinoma) 
in the  name of  finding any significance from their 
combination in differential diagnosis of these lesions. 

CD56 is used to detect neuroendocrine [21] and 
some hematopoietic disorders. Demellawy et al. [12] 
investigated CD56 expression in 175 benign and 
malignant follicular lesions and found strong mem-
branous staining in non-PTC lesions (follicular and 
anaplastic carcinoma and benign lesions). Boila 
et al.  [18] found CD56 absent staining 84.8% in  
204 cases with PTC. Atti et al.  [22] found 89.4% 
positivity in follicular pattern thyroid lesions that 
32 hyperplastic nodules, 12 follicular adenomas,  
3 follicular tumours of unknown malignant poten-
tial. Muthusamy et al. [23] found CD56 to be use-
ful in differentiating follicular variant PTC from 
follicular adenoma. According to present study sim-
ilar to the literature, 95% of classical variant PTCs,  
90% of invasive encapsulated follicular variant PTCs, 
85% of NIFTPs showed loss of staining, a high rate 
(91.6%) of positive staining in benign thyroid lesions 
and in follicular carcinoma. 

Differential diagnosis of follicular pattern lesions, 
especially between FA and NIFTP; is based on PTC 
like nuclear features and is very incompatible with 
pathologists. In these cases CD56 can be used in 
the differential diagnosis. 

Table IV. Distribution of the percentages of immunohisto-
chemical markers according to NIFTP and malignant groups

Expression  
of antibody

NIFTP
(n = 20)

%

Malignant 
group

(n = 60)
%

p value*

CD56

Negative 85 65
0.091

Positive 15 35

CD57

Negative 15 6.7
0.253

Positive 85 93.3

P63

Negative 80 56.7
0.062

Positive 20 43.3

HBME1

Negative 85 58.3
0.030

Positive 15 41.7

Galectin-3

Negative 85 53.3
< 0.016

Positive 15 46.7

CK19

Negative 5.3 16.7
0.211

Positive 94.7 83.3
* χ2 analysis p value (p = 0.016)

Table V. Distribution of the percentages of immunohisto-
chemical markers according to NIFTP and benign groups

Expression  
of antibody

NIFTP
(n = 20)

%

Benign 
group

(n = 40)
%

p value*

CD56

Negative 7.5 85
< 0.001

Positive 92.5 15

CD57

Negative 15 95
< 0.001

Positive 85 5

P63

Negative 80 97.5
 0.021

Positive 20 2.5

HBME1

Negative 85 95
 0.186

Positive 15 5

Galectin-3

Negative 85 100
 0.012

Positive 15 0

CK19

Negative 5.3 70
< 0.001

Positive 94.7 30
* χ2 analysis p value (p = 0.016)
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Fig. 3. ROC curves of immunohistochemical markers differentiating benign and malignant groups (CD56, CD57, P63, 
HBME1, Galectin-3, CK19 from left to right respectively)
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In our study, CK19 was the most specific mark-
er for PTC. It is stained most of  CVPTC, FVPTC 
(100%, 95%) and also most of  NIFTPs (94.7%). 
Demellawy et al. [12] demonstrated CK19 positivity 
85% in PTCs. Boila et al. [3] also showed staining in 
0.6% of normal thyroid tissue. In our study, CK19 
positivity was detected in 40% of nodular hyperpla-
sias. Therefore, CK19 should not be used alone in 
diagnosis. For FVPTC, the panel consisting of CK19 
and CD57 was found to be very useful.

Khan et al. [13] observed CD57 stated that follicu-
lar lesions of thyroid may be used in the differential di-
agnosis of benign-malignant. Nasır et al. [24] showed 
CD57 was found to be 71% of  follicular carcinomas 
and 15% of follicular adenomas. In our study, CD57 
was positive in follicular lesions except NIFTP. CD57 
positivity was demonstrated most of malignant group 
(91.3%). We found CD57 to be useful in differentiat-
ing malignant and benign lesions. Especially in follic-
ular lesions, CD57 immunohistochemical staining can 
be used to with capsulary and vasculary invasion, in 
differential diagnosis of FA with FVPTC. 

Galectin-3 is associated with malignant transfor-
mation in thyroid cells, and strong, intensive staining 
is observed, especially in classical variant PTC [25]. 
In most studies, Galectin-3 has been found to be 
a sensitive and reliable marker for thyroid malignan-
cies, particularly PTC [26, 27, 28, 29]. Boila et al. [3] 
observed Galectin-3 was 94.9% in classical variant 
PTC and 27.8% in follicular variant PTC similarly 
our study. We found Galectin-3 to be useful in dif-
ferentiating malignant thyroid lesions particularly 
nonfollicular ones from benign lesions.

In many studies in the literature; HBME-1 was ob-
served high expression in CVPTC, whereas in FVPTC 
lower expression was observed [18, 30, 31, 32, 33, 
36]. In our study, it was found to be similar Galec-
tin-3, 90% positive in classical variant PTC and in 
35% of  infiltrative follicular variant PTC. HBME1 
and Galectin-3 panel may be useful in malignant 
nonfollicular lesions particularly classical variant 
PTC.

P63 immunohistochemical staining study in thy-
roid tumors is present in a few cases in the literature. 
P63 positivity in thyroid carcinomas ranged from 
6.9% to 74% [18, 34]. In one study, p63 positivi-
ty was detected 25.9% in papillary thyroid carcino-
mas [35]. In our study, p63 positivity was found to be 
85% in FVPTC. Demellawy et al. [12] showed p63 
and CD56 panel were very useful in distinguishing 
PTC from other non PTC lesions. Similarly we found 
p63 was usable differentiating malignant cases par-
ticularly follicular variant PTC.

As the staining level of CD56 increases, the prob-
ability of  being benign increases. Other markers 
increase the  possibility of  malignancy as the  level 
of staining increases.  

Conclusions

The differential diagnosis of thyroid tumor may be 
occasionally difficult particularly in follicular lesions. 
Although morphological findings are very valuable, 
immunohistochemical studies may also be used in 
the precise diagnosis. In our comprehensive immune 
panel study, we found CD56 in benign follicular  
lesions, CD57 in follicular lesions especially in malign 
lesions and NIFTP. p63 in FVPTC, CK19 in FVPTC,  
CVPTC, and NIFTP, Galectin-3 and HBME1 in 
CVPTC are very useful. Especially in the differenti-
ation of malignant and benign follicular thyroid le-
sions; CD56, CD57 and CK19 immunohistochemi-
cal panel may be very useful.

The authors declare no conflict of interest.

References
1.	Canberk S, Gunes P, Onenerk M, et al. New Concept of the En-

capsulated Follicular Variant of Papillary Thyroid Carcinoma 
and Its Impact on the  Bethesda System for Reporting Thy-
roid Cytopathology: A Single-Institute Experience. Acta Cytol 
2016; 60: 198-204.  

2.	Seethala RR, Baloch ZW, Barletta JA, et al. Noninvasive fol-
licular thyroid neoplasm with papillary-like nuclear features: 
A review for pathologists. Mod Pathol 2018; 31: 39-55.  

3.	Nechifor-Boilă A, Cătană R, Loghin A, et al. Diagnostic value 
of HBME-1, CD56, Galectin-3 and Cytokeratin-19 in papil-
lary thyroid carcinomas and thyroid tumors of uncertain ma-
lignant potential. Rom J Morphol Embryol 2014; 55: 49-56.

4.	Alves VAF, Kakudo K, LiVolsi V, et al. Noninvasive Follicu-
lar Thyroid Neoplasm With Papillary-Like Nuclear Features 
(NIFTP): Achieving Better Agreement By Refining Diagnos-
tic Criteria. Clinics (Sao Paulo) 2018; 73: e576.   

5.	Hirshoren N, Kaganov K, Weinberger JM, et al. Thyroidecto-
my Practice After Implementation of the 2015 American Thy-
roid Association Guidelines on Surgical Options for Patients 
With Well-Differentiated Thyroid Carcinoma. JAMA Otolar-
yngol Head Neck Surg 2018; 144: 427-432.  

6.	Radu TG, Mogoantă L, Busuioc CJ, et al. Histological and im-
munohistochemical aspects of  papillary thyroid cancer. Rom  
J Morphol Embryol 2015; 56 (2 Suppl): 789-795.

7.	LiVolsi VA, Baloch ZW. Follicular-patterned tumors of the thy-
roid: the battle of benign vs. malignant vs. so-called uncertain. 
Endocr Pathol 2011; 22: 184-189.

8.	Zeromski J, Dworacki G, Jenek J, et al. Protein and mRNA 
expression of  CD56/N-CAM on follicular epithelial cells 
of the human thyroid. Int J Immunopathol Pharmacol 1999; 
12: 23-30.

9.	Zeromski J, Lawniczak M, Galbas K, et al. Expression 
of CD56/N-CAM antigen and some other adhesion molecules 
in various human endocrine glands. Folia Histochem Cytobiol 
1998; 36: 119-125.

10.	Gratsa A, Rooprai HK, Rogers JP, et al. Correlation of expres-
sion of NCAM and GD3 ganglioside to motile behaviour in 
neoplastic glia. Anticancer Res 1997; 17: 4111-4117.

11.	Fogar P, Basso D, Pasquali C, et al. Neural cell adhesion mo-
lecule (N-CAM) in gastrointestinal neoplasias. Anticancer Res 
1997; 17: 1227-1230.

12.	El Demellawy D, Nasr A, Alowami S. Application of CD56, 
P63 and CK19 immunohistochemistry in the diagnosis of pa-
pillary carcinoma of the thyroid. Diagn Pathol 2008; 3: 5.  



294

Ebru Tastekin, Elif Usturalı Keskin, Nuray Can, et al.

13.	Khan A, Baker SP, Patwardhan NA, et al. CD57 (Leu-7) exp-
ression is helpful in diagnosis of the follicular variant of papil-
lary thyroid carcinoma. Virchows Arch 1998; 432: 427-432.

14.	Cheifetz RE, Davis NL, Robinson BW, et al. Differentiation 
of  thyroid neoplasms by evaluating epithelial membrane an-
tigen, Leu-7 antigen, epidermal growth factor receptor, and 
DNA content. Am J Surg 1994; 167: 531-534.

15.	Ghali VS, Jimenez EJS, Garcia RL. Distribution of Leu-7 anti-
gen (HNK-1) in thyroid tumours: Its usefulness as a diagnos-
tic marker for follicular and papillary carcinomas. Hum Pathol 
1992; 23: 21-25.

16.	Loy TS, Darkow GVD, Spollen LE, et al. Immunostaining for 
Leu-7 in the diagnosis of thyroid carcinoma. Arch Pathol Lab 
Med 1994; 118: 172-174.

17.	Ostrowski ML, Brown RW, Wheeler TM, et al. Leu-7 immu-
noreactivity in cytologic specimens of thyroid lesions, with em-
phasis on follicular neoplasms. Diagn Cytopathol 1995; 12: 
297-302.

18.	Nechifor-Boila A, Borda A, Sassolas G, et al. Immunohistoc-
hemical markers in the diagnosis of papillary thyroid carcino-
mas: The promising role of combined immunostaining using 
HBME-1 and CD56. Pathol Res Pract 2013; 209: 585-592. 

19.	Cho H, Kim JY, Oh YL. Diagnostic value of HBME-1, CK19, 
Galectin 3, and CD56 in the  subtypes of  follicular variant 
of papillary thyroid carcinoma. Pathol Int 2018; 68: 605-613

20.	WHO Classification of Tumours of Endocrine Organs. 4th ed. 
Rosai J (eds.). IARC, Lyon 2017.  

21.	Bryson GJ, Lear D, Williamson R, et al. Detection 
of  the  CD56+/CD45- immunophenotype by flow cyto-
metry in neuroendocrine malignancies. J Clin Pathol 2002; 
55: 535-537.

22.	Abd El Atti RM, Shash LS. Potential diagnostic utility 
of  CD56 and claudin-1 in papillary thyroid carcinoma and 
solitary follicular thyroid nodules. J Egypt Natl Canc Inst 
2012; 24: 175-184.

23.	Muthusamy S, Azhar Sha S, Abdullah Suhaimi SN, et al. CD56 
expression in benign and malignant thyroid lesions. Malays  
J Pathol 2018; 40: 111-119.

24.	Nasir A, Catalano E, Calafati S, et al. Role of p53, CD44V6 and 
CD57 in differentiating between benign and malignant follicu-
lar neoplasms of the thyroid. In Vivo 2004; 18: 189-195.

25.	Zhu X, Sun T, Lu H, et al. Diagnostic significance of CK19, 
RET, galectin-3 and HBME-1 expression for papillary thyroid 
carcinoma. J Clin Pathol 2010; 63: 786-789. 

26.	Barroeta JE, Baloch ZW, Lal P, et al. Diagnostic value of dif-
ferential expression of  CK19, Galectin-3, HBME-1, ERK, 
RET, and p16 in benign and malignant follicular-derived lesi-
ons of the thyroid: an immunohistochemical tissue microarray 
analysis. Endocr Pathol 2006;  17: 225-234.

27.	Huang L, Wang X, Huang X, et al. Diagnostic significance 
of  CK19, galectin-3, CD56, TPO and Ki67 expression and 
BRAF mutation in papillary thyroid carcinoma. Oncol Lett 
2018; 15: 4269-4277.  

28.	Zhu X, Sun T, Lu H, et al. Diagnostic significance of CK19, 
RET, galectin-3 and HBME-1 expression for papillary thyroid 
carcinoma. J Clin Pathol 2010; 63: 786-789. 

29.	Gharib H, Papini E, Paschke R, et al.; AACE/AME/ETA Task 
Force on Thyroid Nodules. American Association of Clinical En-
docrinologists, Associazione Medici Endocrinologi, and European 
Thyroid Association Medical guidelines for clinical practice for 
the  diagnosis and management of  thyroid nodules: Executive 
summary of recommendations. Endocr Pract 2010; 16: 468-475.  

30.	Barut F, Onak Kandemir N, Bektas S, et al. Universal markers 
of thyroid malignancies: Galectin-3, HBME-1, and cytokera-
tin-19. Endocr Pathol 2010; 21: 80-89.

31.	Cheung CC, Ezzat S, Freeman JL, et al. Immunohistochemical 
diagnosis of  papillary thyroid carcinoma. Mod Pathol 2001; 
14: 338-342.

32.	Nasr MR, Mukhopadhyay S, Zhang S, et al. Immunohistoche-
mical markers in diagnosis of papillary thyroid carcinoma: Uti-
lity of HBME1 combined with CK19 immunostaining. Mod 
Pathol 2006; 19: 1631-1637.

33.	Saleh HA, Jin B, Barnwell J, et al. Utility of immunohistoche-
mical markers in differentiating benign from malignant folli-
cular-derived thyroid nodules. Diagn Pathol 2010; 5: 9.

34.	Bonzanini M, Amadori PL, Sagramoso C, et al. Expression 
of  cytokeratin 19 and protein p63 in fine needle aspiration 
biopsy of papillary thyroid carcinoma. Acta Cytol 2008; 52: 
541-548.

35.	Radu TG, Mogoantă L, Busuioc CJ, et al. Histological and im-
munohistochemical aspects of  papillary thyroid cancer. Rom  
J Morphol Embryol 2015; 56 (2 Suppl): 789-795.

36.	Ohta M, Ookoshi T, Naiki H, et al. HBME-1 and CD15 im-
munocytochemistry in the  follicular variant of  thyroid papil-
lary carcinoma. Pathol Int 2015; 65: 119-125.

Address for correspondence
Elif Usturalı Keskin
Department of Pathology
Medical Faculty
Trakya University, Turkey
e-mail: drelifkeskin@gmail.com


