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Abstract 

Background: Thyroid cancer is silent, asymptomatic condition, until it metastasis or invading 

neighboring tissue as vocal cord. They have aggressive types such as anaplastic carcinoma (AC) 

which is supposed to rise from the differentiated follicular carcinoma (FC) and papillary 

carcinoma (PC) types. It is more aggressive and requires hormonal therapy.  

Objective: To detect the frequency rate of CD56 protein expression in thyroid cancer and their 

impact on cancer migration among Sudanese patients. 

Materials and methods: This was a retrospective hospital based study conducted at the 

Histopathology Laboratory, Alzaiem Alazhari University. 206 formalin-fixed, paraffin- 

embedded blocks previously diagnosed as thyroid tumors were collected from seven 

governmental hospitals during the period from 2012 to 2016. 102 blocks were malignant and 104 

blocks were benign tumors. Data were collected from the hospital records, i.e. demographic 

characterization and histopathological diagnosis. Malignant blocks involved were 12 invasive 

carcinoma and 11 carcinoma tumours metastasizing to lymph nodes. 

Results: In this study, CD 56 protein marker was found expressed in 6 cases (5.8%) of 

malignant cases;  while there was no expression in the benign tumors (p = 0.015). Also there was 

a significant association between the subtypes histopathological diagnosis and the CD56 protein 

expression. A high frequency rate of CD56 protein expression was revealed in papillary 

carcinoma (3/50%); while frequency rates of CD56 protein expression was (2/33.3%) in 

follicular carcinoma, (1/16.6%) in follicular variant sub type, and none in medullary and 

anaplastic carcinoma (p = 0.043). In metastasis the CD56 protein expression was (6/6.5%) and in 

non-invasion was (6/6.5%). No expression of CD56 was detected with invasion or with 

metastasis (p = 0.045).  

Conclusion: The positive CD56 protein expression was significantly associated with thyroid 

carcinoma and the majority was expressed in papillary thyroid carcinoma subtypes.                                 
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Introduction 

Thyroid carcinoma accounts for 3.8% in USA; and has a worldwide increase rate, and registered 

as the ninth carcinoma in world. It forms the fifth women cancer in Italy, and the second women  

cancer in middle age. In some countries (Norway and Sweden), thyroid cancer incidence rate 

exhibits a decline. In Saudi Arabia it is the second cause for neoplasia in women. In Sudan the 

frequency rate was 1.3% for both genders (2007). This figure was based on incomplete hospital 

records. It must be considered that the risk of developing thyroid tumor depends on multiple 

factors, e.g. genetics , demographic factors, histopathological subtypes, exposure to radiation 

(especially in childhood), and geographical distribution in some countries1.                                                                                            

Neoplastic transformation of the follicular epithelium is worst in undifferentiated tumor cancer 

(UDTC), and represents poorly differentiated tumour cancer (PDTC) and anaplastic thyroid 

carcinomas (ATC). Papillary thyroid carcinomas (PTC) and follicular thyroid carcinomas (FTC) 

are well-differentiated and can be treated by surgery, radioactive iodine ,or hormonal therapy. 

While the (UDCT) is refectory to hormone therapy. So the use of biomarkers can help in 

differentiation of these subtypes and may suppress their aggressiveness manner on metastasis 

and invasion2.                                                                                                                                                 

CD56 (cluster of differentiation 56) can bind glycoprotein of the immunoglobulin (Ig) super 

family. It is also known as neural cell adhesion molecule (NCAM). It is expressed in cells 

(mainly the natural killer cells, lymphocytes), and it is characterized in the tissue cells of  the 

endocrine system and the brain. This protein regulates the homophilic binding between neurons 

and cell motility; and also regulates the outgrowth of neuritis. NCAM major expression function  

may affect the migratory capability of the tumor cells3.                                                                         

Since cell migration takes place only during development, wound healing, and tumor invasion, 

CD56 protein expression may influence the capability of cell migration of tumor cells. However, 

negative CD56 protein expression is related to metastatic potentials and poor prognostic 

outcomes in some malignancies. Previous studies had shown that gene expression may reduce 

the specific tumor invasion4.                                                                                                                     

There is no enough published literature on the expression of CD56 in thyroid carcinomas among 

Sudanese population. Putting in mind the genetic variation and considering the country's 

economic status, this study aims at determining the frequency rate of CD56 protein expression in 

thyroid cancer and  their impact on cancer migration among Sudanese patients using the 

immunohistochemistry techniques. 

Materials and methods    
 

This was a retrospective cross-sectional hospital based study conducted to investigate formalin-

fixed paraffin-embedded (FFPE) tissue blocks at Al Zaeem Al Azhari University during the 

period from March 2015 to March 2018. The study was approved by the Scientific Research 

Committee of Alzaiem Alazhari University, Khartoum North, Sudan, and the Ethical Board of 

the Ministry of Health (Sudan). Data  confidentially was maintained, and the information 

collected from all specimens had not been used for any purpose other than this study. Permission 

to investigate the specimens was granted from Al Zaeem Al Azhari University. Informed consent  
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from patients has been waived by the ethical committees, since patients' identity was 

anonymized, and only laboratory numbers were used.                                          

The study aimed to detect the frequency rate of immunohistochemical expression of CD56 

protein thyroid tumors and its impact on cancer migration among Sudanese patients, using the 

immunohistochemistry markers anti CD56 monoclonal antibody.  

The archived blocks investigated were already diagnosed as thyroid tumors during the period 

from 2012 to 2016. The blocks were collected from seven different hospitals in Khartoum State, 

i.e. National Health Laboratory, Omdurman Maternity Teaching Hospital, Omdurman Military 

Teaching Hospital, National Ribat Teaching Hospital, Khartoum North Teaching Hospital, 

Ibrahim Malek Teaching Hospital, and Omdurman Teaching Hospital.                                                                 

206 formalin fixed-paraffin embedded blocks were investigated. They included 102 blocks 

diagnosed as malignant thyroid tumors and 104 blocks diagnosed as benign  thyroid tumors. The 

study was performed on tissue microarray slides labeled (A1-A15) to measure the protein 

expression of CD56 protein in different subtypes of thyroid tumor.  

Tissue microarray technique:  From each archived block, haemotoxylin and eosin (routine stain) 

sections were prepared to determine the malignant cellular part microscopically. Then from each 

block two 3 mm diameter cores were taken. 40 cores in each block were arrayed manually using 

trephine biopsy needles. Again haemotoxylin and eosin stain were used for sections from the 

recipient blocks. All sections were studied immuno-histochemically in positively charged slides.                                                                                                                                                 

Immunohistochemical technique:  The Biogenx (California) detection system was used to 

perform the immunohistochemical analysis, involving H2O2 blocker, enhancer, horse radish 

polymer, peroxidase (one step), and DAB chromogen. Mayer’s haemotoxylin was used as a 

counter stain. The step of antigen retrieval included retrieval (1:20) in water bath at 95°C for 30 

min. Then cooled for 10 min., applied endogenous peroxidase block (hydrogen peroxide) for 10 

min, then washed for  2 min. with 1:50 phosphate buffer saline (PBS). Then primary antibody 

was applied for 30 min. Enhancer was added for 2 min., and washed with PBS. Then the horse 

radish polymer was applied for 15 min. and then washed with PBS. Then one drop of homogeny 

DAB substrate was added. The color change was noted by the naked eye and then 

microscopically after 5 min., then washed away. Mayer’s haemotoxylin was added as counter- 

stain for 1 min., dehydrated in ethanol and in thylene, then mounted in DPX microscope. 

Evaluation of the immunohistochemical stains was performed by the light microscope using       

a 10x objective lens and by the selective 40x objective lens for confirmation. A positive 

membranous immunostaining in 10% or more of the neoplastic cells was considered as positive  

for CD56. Positive control for CD56. anti CD56 monoclonal antibody, and immnuo-

histochemistry markers were performed according to instructions of the manufacturer (Thermo 

Fisher, Waltman, USA). Then the stained slides were examined under a microscope for positivity 

and intensity determination of CD56. Lastly, the results of each block were mapped.                             

Data were analyzed using the Statistical Package for Social Sciences (SPSS) program, version 20 

to calculate the mean and variable frequency Person’s Chi square test to determine the 

statistically significant association between the CD56 protein expression and the thyroid 

carcinoma subtypes and aggressiveness, including minimally invasive, angioinvasive, and 

metastasis to lymph nodes in different subtypes of thyroid malignancy.                                                  
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Results  

The age incidence of the study population ranged from 11 to 86 years, with a mean age of 42 

years .The majority of malignant cases (28/71.8%) were elderly patients aged over 56 years; and 

more prevalent among males (23/69.6%). The frequency rate of the histopathologically 

diagnosed malignant cases were: 43 patients (42.1%) with papillary carcinoma, 43 patients 

(42.1%) with follicular carcinoma, 5 patients (5%) with follicular variant carcinoma subtype, 7 

patients (6.8%) with medullary carcinoma, and 4 patients (4%) with anaplastic carcinoma. While 

the frequency rate of the histopathologically diagnosed benign cases were: 40 patients (38.4%) 

with follicular adenoma, 36 patients (34.7%) with multi-nodular goitre, 7 patients (6.7%) with 

Hurthle-cell adenoma, and 21 patients (20.2%) with Hashimoto’s thyroiditis. In addition the 

frequency rate of the histopathologically diagnosed cases were: 12 patients (11.7%) with 

invasive carcinoma, and 11 patients (10.7%) with metastasized tumours to lymph nodes.  

CD 56 protein marker was expressed in 6 malignant cases (5.8%) among the malignant tumours; 

while no expression was noted among the benign tumors. This association was significant                           

(p = 0.015) between the histopathological diagnosis of subtypes and CD56 protein expression.                                                                                                                                             

As shown in Table (1), the frequency rates of malignant tumours were: papillary carcinoma 

(3/50%), follicular carcinoma (2/33.3%), follicular variant sub type (1/16.6%), medullary 

carcinoma and anaplastic carcinoma (0/0%). These findings show a significant association 

between the histopathological tumour subtypes and the immnuo-histochemistry expression of 

CD56 protein marker (p = 0.043).                                                                                                                            
 

Table (1): Association of the histopathological tumour subtypes with                                                                                       

the immnuo-histochemistry expression of CD56 protein marker 

 

Tumours subtypes 
Negative 

CD56 

Positive 

CD56 

Follicular carcinoma 41 42.7% 2 33.3% 

Papillary carcinoma 40 41.6% 3 50% 

Follicular variant papillary carcinoma  4 4.2% 1 16.6% 

Medullary carcinoma 7 7.2% 0 0% 

Anaplastic carcinoma 4 4.2% 0 0% 

Total 96 100% 6 100% 

p = 0.043 
 

As shown in (Table 2), the frequency rate of CD56 protein expression was (6/ 6.7%) in non-

invasive carcinoma; and it was (6/6.6%) in non-metastatic tumours. No positive CD56 

expression was detected in invasive and metastatic tumours (12/0%) and 11/0%) respectively. 

These differences showed a significant association (p = 0.045).                                                                                
 

Discussion     
 

In this hospital-based cross-sectional study there were different impacts of the CD56  protein 

expression. CD56 is present on follicular epithelial cells of the normal thyroid. The diagnostic 

value of CD56 expression in PTC, follicular thyroid lesions, and follicular thyroid neoplasms   
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Table (2): Association of metastatic and invasive tumours                                                                                     

with the immnuo-histochemistry expression of CD56 protein marker 

 

CD56 
Invasive 

tumours 

Non-invasive 

tumours 

Metastatic 

tumours 

Non-metastatic 

tumours 

 

Negative 12 (100%) 84 (93.3%) 11 (100%) 85 (93.4%) 

Positive 0 (0%) 6 (6.7%) 0 (0%) 6 (6.6%) 

Total 12 (100%) 90 (100%) 11(100%) 91 (100%) 

p = 0.045 

 

show positive membranous immunostaining in more than 10% of the neoplastic cells . Also  

CD56 is both a sensitive and a specific marker for differentiating PTC from other follicular 

lesions of thyroid.                                                                                                                                       

A study done by Yong and his colleagues5 was in agreement with the findings of our study, 

which reported that CD6 was expressed in 5.6% cases of papillary carcinoma, and CD56 marker 

showed a significant association with invasion and metastasis (p = 0.045).                                                              

Also, Rutishauser and his co-workers6 reported that CD-56 expression is associated with lymph-

angiogenisis which is due to down-regulation of vascular endothelial growth factor.                                            

The findings of this study also agreed with the study of . Fellmer and his co-authors7 who 

reported that loss of CD56 may be associated with metastasis and poorly prognosis outcomes.                               

Scarpino and his co-workers8 reported that CD56 expression may have an effect on the migratory 

capability of the tumor cells.                                                                                                       

Similarly, Fellmer and his colleagues7  reported that CD56 is positive in neuroendocrine tumors, 

and it is linked to the fibroblast growth factor receptor (FGFR), when the FGFR stimulates the 

tyrosine kinase activity of receptor to induce neurite outgrowth, the  neural crest cells stop 

producing (CD56). This loss may lead to display of integrin receptors.                                                                

Furthermore, Scarpino and his co-workers8 found that alterations of CD56 expression in PTC  

may lead to vascular endothelial growth.                                                                                                     

On the other hand, Kim and his co-authors9 reported that the loss of CD56 expression was 

insignificantly associated  with clinicopathological characteristics of thyroid  cancer. They 

explained that papillary thyroid carcinoma metastasizes through lymphatic regions and follicular 

thyroid carcinoma spreads hematogenously through blood stream.                                                               

Lastly the expression of NCAM was investigated by Scarpino and his co-workers8 in papillary 

carcinoma and lymph node metastases cases.                                                                                             

Other workers8 reported that NCAM was found expressed in less than 5% of tumor cells; and 

that NCAM expression may affect lymph angiogenesis and forms an apparent discrepancy since 

loss of NCAM is usually associated with increased tumor invasiveness.                                                    

CD56 may be used in diagnosis of differentiation and thyroid carcinomas therapy strategy. It was 

recommended to use biomarkers in panel, molecular biology profiling beside the  immnuo-

histochemistry biomarker involving larger sample size and more aggressiveness cases12 -22.  
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Conclusion: The positive CD56 protein expression was significantly associated with thyroid 

carcinoma and the majority was expressed in papillary thyroid carcinoma subtype. 

Limitation of the study: Tiny specimens and biopsies prepared in one block were not involved 

in this study.                                                                                                                                            
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