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Abstract

Background/Objective: Thyroid nodules are palpable, clinically undetectable lesions that can be found on ultrasound 
imaging. It is difficult to differentiate benign and malignant with ultrasound imaging. Fine needle aspiration is applied 
to these lesions for clinical, radiological and pathological examination to differentiate benign and malignant lesions. Im-
munohistochemical staining is performed for differential diagnosis during pathological examination. One of them is CD56 
immunohistochemical marker. In this study, we aimed to evaluate the diagnostic role of CD56 immunohistochemistry in 
the differential diagnosis of lesions seen in various thyroid diseases.

Method: Forty cases with thyroid nodules who underwent thyroidectomy between 2020-2021 in the Department of 
Medical Pathology, Faculty of Medicine, xxx University were scanned from the pathology system and included in the 
study. Hematoxylin-eosin stained slides of the cases, which were made during routine service, were examined under a 
light microscope and paraffin blocks suitable for research were selected. A section of 3-4 micron thick was cut from the 
determined paraffin blocks and CD56 immunohistochemistry was applied to the slides. Statistical analyzes were made in 
SPSS 16.0 package program.

Results: According to the results of CD56 immunohistochemistry staining; 87.8% of papillary thyroid carcinoma, 79.1% 
of follicular thyroid carcinoma, 11.9% of follicular adenoma, 25.5% of benign follicular lesions and 19.6% of hashimoto 
thyroid. CD56 expression loss was found to be 1.6% in thyroid tissues without lesions.

Conclusion: Using CD56 is both a sensitive and specific method to differentiate follicular lesions seen in the thyroid tissue 
from papillary thyroid carcinomas. However, using CD56 marker together with other combinations may be more useful 
in differential diagnosis.
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Introduction

Thyroid nodules are generally seen in 5% of patients and are 
detected incidentally [1]. Non-palpable, unrecognized thyroid 
nodules can be detected at a rate of 20-67% along ultrasound 
scanning [1,2]. Approximately 5-24% of detected nodules are 
diagnosed as malignancy [3]. Papillary cancer is seen in 80% of 
thyroid malignancies [4].

Chan and Saw [5] detected the microscopic features of thyroid 

lesions with routine hematoxylin and eosin (H & E) stained sec-
tions [4]. They stated that the evaluation of nuclear properties 
of PTC is highly depend on tissue processing like thickness of 
sections, fixation time and fixative type [5]. Nuclear features 
may be similar in benign and malignant papillary and follicular 
lesions [6]. Reactive atypia secondary to inflammation devel-
ops in Hasimoto’s thyroiditis and lymphocytic thyroiditis [7]. 
This is similar to the morphological findings in papillary car-
cinoma [8]. If nuclear features are not detected adequately 
in the follicular variant and other variants of PTC [9,10], seri-
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ous problems may arise in the differential diagnosis of thyroid 
cancers and benign lesions of the thyroid [11]. Diagnosis of 
noninvasive papillary thyroid carcinoma (FVPTC), which is the 
encapsulated follicular variant versus follicular adenoma, may 
cause difficulties in differential diagnosis among pathologists 
[5,12].

In order to avoid the confusions mentioned above, additional 
tests may help to reach the correct diagnosis [13]. Some im-
munohistochemical markers are important in terms of differ-
ential diagnosis(14). CD56 is among the most frequently used 
markers [15]. Although CD56 shows diffuse membranous 
staining, it is found in follicular epithelial cells of the normal 
thyroid [16,17]. It has been reported that the expression of 
CD56 is low or absent in PTC in immunohistochemical meth-
ods and/or analysis using PCR [18]. In this study, our aim is to 
examine the differences in CD56 expression, which is a marker 
that distinguishes the pathological features of the cases with 
variants of PTC from follicular thyroid lesions.

Materıal/Method

The aim of this retrospective study was to determine the spec-
ificity and sensitivity of CD56 expression in thyroid lesions. In 
the study, 40 cases with thyroid nodules who underwent thy-
roidectomy inthe Department of General Surgery between the 
years 2020-2021 included in the study. This study was carried 
out with the approval of the local ethics committee of the xx 
University Faculty of Medicine number 80576354-050-99/202 
dated july 01/2021. Consent form was obtained from the pa-
tients participating in our study. The cases who had no archive 
material in the Department of Pathology and/ or missing in-
formation excluded from the study. Also, cases other than bi-
lateral thyroidectomy, cases with metastatic lesions to distant 
sites and recurrent lesions were excluded.

Hematoxylin-eosin stained slides of the cases, which were 
made during routine evaluation, were examined under a light 
microscope and paraffin blocks suitable for research were se-
lected. CD56 immunohistochemistry was applied by taking 
a section from the determined paraffin blocks to 3-4 micron 
thick adhesive slides. Statistical analyzes were made in SPSS 
16.0 package program.

Immunohistochemical Analysis

Evaluations of the paints made, 10x, 20x and 40x selections 
were made. Membranous staining was accepted as positive 
(+). 10% or more staining was accepted as positive (+). In PTC 
cases, cytoplasmic staining was accepted as ‘negative (-)’. The 
stained sections were examined by two observers and the 
smallness of the cases was judged by one observer on one 
occasion.

Statıstıcal Analysıs

Statistical Package for Social Sciences (SPSS) software was 
used for statistical analysis. The chi-square test was used to 
examine the relationship between the data. 

Results

The ratio of males and females in our patients was 2.9. The 
mean age was 42.4 ± 17.0 (8-85). In our study, the age statisti-
cal result between PTC and non-PTC groups was P=0.475. The 
statistical result in terms of gender was found to be P=0.087. 
It was not found statistically significant in terms of age and 
gender. Of the 40 patients included in this study, 13 follicular 
lesions (9 follicular adenomas, 3 Hurthle cell adenomas, 1 fol-
licular carcinoma), 12 multinodular goiter, 1 Hurthle cell car-
cinoma, 2 Hashimoto’s thyroiditis, and 12 PTC were detected. 
Capsular invasion was observed in 9 of the 40 patients exam-
ined, and lymph node involvement was detected in 2 patients.

Immunohistochemical expression of CD56 showed membra-
nous staining in lesions other than papillary carcinoma (Figure 
1). In the case of follicular adenoma and Hurthle cell adenoma, 
cytoplasmic staining is detected (Figure 2). CD56 expression 
was found in >10% of cells in all cases (Figure 3). The percent-
age of CD56 expression was lower in follicular carcinoma and 
Hurthle cell carcinoma cases than in non-PTC lesions. While 
CD56 immunohistochemical expression was very low in cases 
in which we detected PTC, negative expression was detected 
in 8 of the cases (Figure 4). When we divide it into two as PTC 
and non-PTC cases, it has been determined that the expres-
sion is very low and almost non-existent in PTC cases (Figure 
5). The specificity and sensitivity of CD56 immunohistochemi-
cal expression in distinguishing PTC from other follicular le-
sions was 95.8% and 98.6% (Figure 6).

Figure 1: Follicular variant papillary thyroid carcinoma CD56 weak expression 
(CD56, x200).

Figure 2: CD56-positive structures located at the interface between the tumor 
and the nontumor tissue or interpenetrating the CD56-negative tumor tissue 
(CD56, x100).
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Discussion

CD56 is a homophilic glycoprotein molecule found in the 
membranes of cells [19]. CD56 is also an adhesion molecule 
and belongs to the immunoglobulin family [20]. CD56 is also 
found on the surface of neurons and skeletal muscle cells [21]. 
In this study, low CD56 immunohistochemical staining was de-
tected in PTC cases, including FVPTC [20]. Thereover, it should 
be kept in mind that CD56 immunohistochemical expression 
may be positive in some cases. In our study [20], it was found 
that cells stained only weakly cytoplasmic and less than 10% 
of tumor cells were positive [21]. Thereover, positive expres-
sion was found in more than 10 percent of cells in PTC cases. 
Etem et al. [22] reported in their study that, contrary to our 
results, there was no significant differentiation in terms of 
CD56 staining in follicular tumor and PTC [21]. However, our 
study is considered positive for CD56, both cytoplasmic and 
membranous [22].

El Demellawy et al. [23] it showed that CD56 expression was 
100% sensitive and specific in distinguishing PTC from other 
thyroid lesions. Ozolins et al. [24] showed that CD56 expres-
sion can be negative in follicular adenoma [24]. In addition, 

Figure 3: Positive membranous CD56 expression in follicular adenoma (CD56, 
x200).

Figure 4: CD56 expression in inflammatory cells and thyroid follicles in thy-
roiditis (CD56, x200).

Figure 5: Papillary thyroid carcinoma showed negativity for CD56 (CD56, 
x100).

Figure 6: Positive CD56 expression in follicular carcinoma (CD56, x200).

they reported that CD56 expression was 100% sensitive and 
82% specific in the diagnosis of PTC. Park et al. [25] reported 
CD56 sensitivity as 92.5% and specificity as 86.4%. The results 
of our study, however, did not show 100% sensitivity or speci-
ficity, but confirmed that CD56 is a marker with high sensitivity 
and specificity [25].

Abd El Atti et al. [26] They studied the expression of CD56 and 
claudin-1 to differentiate between FVPCs and other follicu-
lar nodules [26]. They reported that it was 100% specific and 
81.3% sensitive in this combination study [27]. In our study, 
the sensitivity and specificity of CD56 expression alone were 
81.3% and 89.4%. Lee et al. [27] showed that CD56 expression 
was negative in 6 of 16 cases in a study on thyroid tumors with 
trabecular patterns [26,27]. And in the same study, they de-
cided to use CK19 or Galectin-3 in 4 of 6 negative cases. CK19 
and Galectin-3 are two separate markers used to differentiate 
PTC from other thyroid lesions. As in other studies, CD56 sen-
sitivity and specificity were not found to be 100% in our study. 
Studies in the literature and our study showed that it would be 
useful to use markers such as CD56 when making the patho-
logical diagnosis of thyroid diseases.

Changes in CD56 expression should not only be associated 
with thyroid diseases, but it should be considered that loss of 
CD56 expression may also occur in cases with poor prognosis 
in colon and pancreatic carcinomas [28] Cavallaro et al. [33] 
reported that CD56 mediates β1-integrin-mediated cell matrix 
adhesion by activating the fibroblast growth factor receptor 
[28]. In addition, Scarpino et al. [29] reported that CD56 ex-
pression in PTC may cause downregulation of lymphangiogen-
esis stimulating factors, vascular endothelial growth factor D 
(VEGF-D) and VEGF-C.Kim et al. [30] showed that homeobox 
B9 (HoxB9) regulates the transcription of CD56 in the PTC (30). 
Also, silencing of HoxB9 nuclear expression correlated with tu-
mor stage and extrathyroidal spread. However, loss of CD56 
expression was not associated with HoxB9 [31]. 

According to the results of our study; The CD56 immunohis-
tochemical marker is both a sensitive and specific marker that 
can be used to differentiate PTC lesions from other follicular 
lesions. However, it may be better to diagnose by using it 
together with other combinations of markers for the patho-
logical evaluation of patients. In addition, application of CD56 
immunohistochemistry marker to cell block sections obtained 
from fine needle aspiration cytology may be useful for spe-
cific diagnosis. We suggest studies with larger case numbers 
for tumor pathological diagnosis of CD56 in PTC. Because, the 
number of cases was limited as no funding was received in 
the study.
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Highlights

CD56 is found in the follicular epithelial cells of the normal 
thyroid and shows diffuse membranous staining 

It has been reported that the expression of CD56 is low or ab-
sent in PTC in immunohistochemical methods and/or analysis 
using

CD56 is both a sensitive and specific marker to separately dis-
tinguish PTC from all other follicular lesions of the thyroid, but 



for the clinical evaluation of patients it may be better to use a 
combination of markers. 

The application of CD56 immunohistochemistry marker to 
cell block blocks may be useful for specific diagnosis in FNAB 
cases.
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