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Abstract 

Objective: Thyroid nodules which are common in population consist of mostly benign nodules and less 

malignant neoplasms. Differentiating malignant nodules from each other arises a drastic problem in making a 

correct diagnosis Thus,this study was done to investigate the role of CD56 and its specificity and sensitivity in 

different types of  thyroid neoplasms especially papillary carcinoma. 

Methods: 73 paraffin embedded-blocks of thyroid massses (nodules) were studied for CD56 

immunohistologically from Imam Khomeini hospital ,Sari,Mazandaran.The 4-scaled semiquantitative method 

(0-3) was applied to estimate CD56 expression in tumor cells; less than 10% (0) or negative staining, 10-33% 

(1), 33-66% (2), more than 66% (3). 

Results: In this study 24.7% were male and 75.3% were female. 13.7% ,68.5 % and 17.8% of patients were less 

than 20, between 20- 50,and over 50 years old respectively.Simultaneously 50(68.5%) patients had both right 

and left lobes nodules.12(16.4%) ,6(8.2%)and 1(1.4%)  patients had nodules in right and left lobes and isthmus 

respectively.Consequently, 4 (5.5%)patients showed left and right lobes ,and ithsmus nodules simultaneousely. 

There was no statistically significant difference between the sexes and ages and also anatomical regions in 

patients with and without PTC. 30 out of  the 73 patients had papillary carcinoma(PTC) which 4 out of them 

expressed CD56 while 37 out of 43(86%) patients who had non-PTC showed positive results for 

CD56.Sensivity and specificity of negative result of CD56,positive predictive value(PPV) and negative 

predictive value(NPV) in the diagnosis of papillary carcinoma were 86.6%,86%,81.2% and 86.3% respectively.     

Conclusion: Sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV) and 

overall accuracy (OA) of  negative result of CD56  in the diagnosis of PTC were  86.6%, 86.04%, 81.25%, 

90.24% and 86.3% respectively. This study showed that CD56 was a valuable sensitive and specific marker in 

differentiating PTC from other thyroid tumors. 
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Introduction 

Palpable nodules in the thyroid are found in 

approximately 5% of the general population. By 

using ultrasound, these nodules are detected in 20-

67% of the general population (1, 2) such nodules 

are mostly benign and 5-24% of thyroid nodules 

are malignant which totally  account for 1-2% of 

the malignancies. (3) Malignancy originated from 

thyroid follicular epithelium is the most common 

malignancy of the endocrine system in which 

hormonal and environmental factors play a role (4) 

Papillary thyroid cancer (PTC) include above 80% 

of all thyroid cancers, which based on the 

histopathological view including nuclear clearing, 

overlapping, grooves and pseudo-inclusion (5) 13 

microscopic subtypes of papillary carcinoma has 

been detected so far and the most common subtype 

is the follicular variant with distant metastases, 

such as to the lungs and bones with multicentricity, 

vascular invasion and spread of nodular pattern of 

spreading . (4, 6) 

The differential diagnosis of thyroid nodules can be 

difficult because of morphologic overlappings ,  So 

that in the absence of follicular structures ,accurate 

distinction of adenomatous nodules with follicular 
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variants can be challenging (5) in addition , 

because of histologic differentiations of neoplastic 

tissue, using imaging techniques such as ultrasound 

cannot be  helpful . As a result, it has been reported 

that up to 85% of thyroid nodules with suspicious 

cytology which  were under surgery  are benign 

lesions (7, 8) That is why in recent years several 

studies have been conducted with  special 

immunohistochemical methods and molecular 

techniques .among these molecules we can mention 

CD56 . CD56 is expressed as a neural cell adhesion 

molecule (NCAM) CD56 is normally expressed in 

the thyroid gland and it has been found that it can 

affect the invasive features of the tumor (9), the 

absence of this molecule in papillary carcinoma is 

reported in various studies (10-15) while it is 

reported as d positive in most cases of papillary 

carcinoma (13, 16, 17) therefore probably it can be 

used   as a sensitive and specific marker for 

differentiation of PTC from other neoplasms. In the 

study of Mikyung et al in South Korea, CD56 had 

sensitivity and specificity 95% and 72/7% 

respectively for detection of PTC (18) also in the 

study of Dina et al CD56 is reported as a sensitive 

marker for the diagnosis of PTC. (13) Although in 

a study in Cyprus conducted by Hylya  there was 

no difference in the expression of this molecules in 

papillary and follicular neoplasms. (19) since the 

importance of distinction between  thyroid 

neoplasms, and due to conflicting reports about 

molecular markers, this study was applied  on 

paraffin blocks of thyroid tumors in histology 

achieve of   pathology department of Hospital 

Khomeini in order to investigate  the role of CD56 

and as and its specificity and sensitivity 

differentiating between thyroid tumors . 

 

Method  

This was an analytic study which was designed to 

determine the role of CD56 in differentiation of 

thyroid neoplasms and was applied on  the thyroid 

tissue samples archived in the pathology 

department of Imam Khomeini hospital from 2001 

to 2012. Our estimation of sample size  was 73 due 

to previous studies (13, 15, 17, 18) The paraffin 

blocks stained with hematoxylin and eosin (H & E) 

relating to thyroid neoplasms were derived from 

the archive. samples were reviewed verified  by 

two pathologists independently. Diagnosis, type 

and grade of thyroid pathological samples was 

performed by an expert and experienced 

pathologist, according to the World Health 

Organization WHO classification of tumors. (20) 

The paraffin blocks were evaluated by 

Immunohistochemical methods to detect CD56 . 

Immunohistochemistry was performed  on samples 

with diameter of  4μm using by standard techniques 

(streptavidin-biotin-peroxidase technique) with 

regard to the appropriate positive and negative 

controls using primary CD56 antibodies. Multiple 

microscopic fields of the were analyzed in terms of 

staining and the results were reported as  semi-

quantitative estimation of the percentage of tumor 

cells stain absorption. Internal positive control 

presence of NK cell was considered as internal 

positive control for the CD56 and presence of 

endothelial cells in tissue were considered as 

negative control, respectively. Staining less than 

10% was considered as zero (0) . 10-33% 1 , 33-

66%  2 and more than 66% of) was considered 3. 

Zero was considered as negative staining and 1 to 3 

were considered positive results. The data was 

recorded in the statistical software SPSS 18.0 for 

Windows. parametric  data was reported as mean ± 

SD and non-parametric data was described 

descriptively . t student test (for quantitative data) 

and Chi square and fisher exact test (for qualitative 

data) were used to compare the obtained data in 

each group. The sensitivity and specificity and 

positive and negative predictive value  of CD56 

expression was also reported using the ROC curve. 

P value less than 0.05 was considered statistically 

significant. 

 

Results 

The number of participants in our study was 73 

patients, including 18 male (% 24/7) and 55 female 

(% 75/3). 10 patients (13/7%) were under 20 years, 

50 patients (% 68/5) and between 20 to year and 50 

13 patients (17/8%) were above 50 year (Figure 1 ). 

 
 

Figure 1: The frequency of patients according to 

age 

 

anatomic locations of  thyroid nodules , in order of 

frequency, were right and left lobe simultaneously 

in 50 patients (%68/5), right lobe in 12 (%16/4), 

left lobe in 6 patients (8/2%), simultaneous  right 

lobe, left lobe and isthmus in 4 patients (5% / 5) 

and involvement of isthmus in one patient (1/4) 

(Figure 2). 
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Figure 2 : The frequency of thyroid  nodules 

 

The pathological examination of the nodules 

showed that 30 patients (41/1%) had PTC. Of these 

30 patients with PTC, 4 patients were male (% 

13/3) and 26 were female (% 86/7). There was no 

statistically significant difference between genders 

in terms of PTC development (P = 0.061). Of these 

30 patients, 7 patients (23/3%) were under 20 

years, 19 patients (% 63/3%) between 20 to 50 

years and 4 patients (% 13/3were above 50 year. 

There was no statistically significant difference 

between the age of affected patients (P = 0.12). 

Other than PTC, 8 cases (19/04%) were 

Hashimoto, 17 follicular adenomas (40/47%), 11 

cases nodular goiter (% 26/19%) 1 colloid goiters 

(2/38%), 2 medullary carcinoma (% 4/76), 2 

follicular carcinoma (4/76%) and 1 Hertell  cell 

(2/38%)  

PTC nodules in patients who were diagnosed in 20 

patients (% 7/66) simultaneously on both the right 

and left lobes, in 4 patients (% 3/13) in the right 

lobe, in 3 patients (10%) in the left lobe in 2 

patients (% 7/6) at the same time in the right lobe, 

left isthmus and in one patient (% 3/3) at the 

isthmus there. Significant differences between 

patients with and without a diagnosis of PTC 

anatomical site, there was no mass (P = 0.72). 

Nodules in 20 patients of PTC (% 66/7) were 

located simultaneously in both the right and left 

lobes, 4 patients (% 13/3) in the right lobe, 3 

patients (10%) in the left lobe in 2 patients (% 6/7) 

simultaneously  in the right lobe, left isthmus and 

in one patient (% 3/3) at the isthmus. No significant 

differences between patients with and without a 

diagnosis of PTC in terms of anatomical site was 

seen (P = 0.72). 

The CD-56 study in the patients, 41 patients (% 

56/2) were CD-56 positive and in 32 patients (% 

43/8) CD-56 was negative. Of the 41 patients who 

were positive for CD-56, CD-56-positive level in 

18 patients (% 43/9) was 2+ , in 14 patients 

(34/14%) +1, in 7 patients (17/07%) weakly 

positive and in 2 patients (4/87%) was 3+ (Figure 

3). 

 
Figure 3: The frequency of CD56 positive 

 

in the pathological evaluation of the patients in the 

study, CD-56 was positive in 4 patients of PTC (% 

13/3), while it was negative in other 26 patients 

with PTC (% 86/7) (image 1 and image 2). 

Furthermore ,  of 43 patients who were not 

diagnosed as PTC, CD-56 was positive in 37 

patients (86%) and negative  in 6 patients (14%). 

CD-56 positive rate was significantly lower in 

patients with PTC than other patients.  Possibility 

of negative CD-56 with PTC was 40/8 folds higher 

than other patients (OR: 40.08, 95% CI: 10.27-

156.32, P <0.0001). 

Due to the fact that among the 30 patients with 

PTC 26 patients and among 43 patients with other 

diagnoses 6 patients were negative  for CD-56, the 

sensitivity, specificity, positive predictive value 

(PPV), negative predictive value (NPV) and overall 

accuracy (OA) of CD-56 negative markers in the 

diagnosis of PTC, is  86/6%, 86/04% , 81/25% , 

90/24%  and 86/3%, respectively.  

 

Discussion 

Thyroid cancer is the most common cancer of 

endocrine system and the seventh most common 

malignancy, and thyroid papillary carcinoma is the 

most common cancer of thyroid. In recent decades, 

a significant increase has occurred in papillary 

thyroid cancer incidence because of the 

improvement of medical care system. the 

pathological diagnosis of these cancers is easy in 

most cases . However, follicular variant of 

papillary thyroid carcinoma may be wrongly 

mistaken with follicular adenoma. 
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image 1: thyroid pathology specimens CD56- positive 

 

 
image2 : Thyroid pathology specimens CD56 negative 

 

It may also be difficult to distinguish minimally 

invasive follicular adenomas and carcinomas. 

Differentiation of pseudo-papillary hyperplastic 

epithelial from true papillary cancer can be an 

important diagnostic problem. 

Immunohistochemistry recently is of high 

consideration due to its ability to differentiate 

benign and malignant thyroid lesions (21) 

CD56 or neural cell adhesion molecule (NCAM) is 

a homogeneous   glycoprotein. It is one member of 

a large family of adhesion molecules of 

immunoglobulins (Ig), which is normally found on 

the surface of cells, neurons, glia, skeletal muscle 

cells and natural killer cells (NK cell). (22) The  

 

 

expression of CD56 in thyroid follicular epithelial 

cells and adrenal gland has been proved (9, 23, 24) 

In follicular epithelial cell it is stained in the 

membrane. reduction of  its expression in papillary 

thyroid carcinoma (PTC) has been reported 

previously (10, 11, 13, 15) This study showed a 

decreased expression of CD56 in PTC. It should be 

kept in mind that CD56 is expressed in some 

neoplastic cells of PTC. The staining of such cells 

is cytoplasmic and not of membrane. Usually less 

than 10% of tumor cells are positive for this marker 

(25) in the study of Etem et al there was no 

significant difference in the expression of CD56 

between PTC and follicular tumors. [19] However, 

in the study of El-Demellawy et al, in 
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differentiating PTC from other follicular lesions 

was 100% (11) also in the study of Mokhtari et al 

this sensitivity and specificity was and 98/6%, 

95/8%, respectively. (25) 

Our study, as well as the other two recent studies, 

demonstrates the efficacy  of CD56 in 

differentiating  of  PTC from other tumors 

(sensitivity and specificity, respectively,% 86/6 and 

86/04%). This study showed that CD56 is a 

sensitive and specific marker for differentiation of 

PTC from other lesions. 

Suggestions 

It is suggested that CD56 as well as other markers 

be used in order to differentiation of the lesions for 

their higher levels of sensitivity and specificity and 

thus facilitating the diagnosis making. It is also 

recommended that in future studies be designed to 

evaluate the prognostic role of CD56 in PTC. 
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