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Abstract 
Aim of study: The main aim is to study the applicability of difference in CD56 expression as 
a marker that distinguishes papillary carcinoma of thyroid (including its variants) from other 
thyroid lesion. 
Methods: The study was conducted in department of the Pathology, SMIMER medical college, 
Surat. Surgically removed and formalin-fixed thyroid specimens were collected and processed 
for histopathological examination by H& E stain and immunohistochemical examination by 
CD56 IHC marker. Thyroid lesion were surgically removed and formalin – fixed specimen 
were received. After grossing specimen was kept for 24 hours with10% formalin for proper 
fixation, subsequently, dehydration by graded alcohol, clearing by xylene and embedding in 
paraffin wax was carried out. Blocks were made and serial sections of 3-5 micron thickness 
were taken and stained with haematoxylin and eosin (H & E). All 55 cases were subjected to 
Immunohistochemical staining with Monoclonal Mouse Antihuman CD56 antibody of Dako 
Company, clone 123C3, Lot 20049679 and ready to use. 
Only single variable staining density in neoplastic cells recorded. IHC staining was interpreted 
with an optical microscope under 10x and 40x magnification. For positive control, normal 
thyroid gland in the same specimen was considered. The strong and complete membranous 
expression with or without cytoplasmic staining of the tumor cells qualified the case as positive 
for CD56. 
Results: The present study was conducted on a total of 55 lesions. In present study there were 
3 cases of papillary thyroid carcinoma out of which two cases were conventional papillary 
thyroid carcinoma and one case was follicular variant of papillary thyroid carcinoma. All three 
cases of papillary thyroid carcinoma were negative for CD56.There were 3 cases of well 
differentiated tumor of unknown malignant potential and all three were negative for CD 56. 
Conclusion: In this study CD56 expression was absent in Papillary carcinoma and that CD56 
expression retained in majority of benign thyroid lesions.CD56 expression allowed the 
differentiation of papillary thyroid carcinoma from non-neoplastic lesions and other thyroid 
tumor derived from follicular cells with very high sensitivity and specificity. 
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Introduction

Thyroid Cancer Represents About 5 -24 % 
Of Thyroid Nodules And 1-2% Of All 
Malignancies. [1] Papillary Thyroid 
Carcinoma Is The Most Common Type Of 
Thyroid Carcinoma And The Most 
Common Endocrine Malignancy [1].It 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 Diagnosis Is 40 Years. [2] 
It Is Caused By Environmental, Genetic 
And Hormonal Factors. In Children 
Especially, The Etiology Is Associated 
With Radiation To The Neck Area. 
Macroscopically Most Cases Are Solid, 
Whitish, Firm And Invasive; 10% To 20% 
Are Surrounded By A Complete Capsule 
[3]. Microscopically, The Typical Papillary 
Carcinoma Contains Numerous True 
Papillae [4]. Papillae Are Usually 
Complex, Branching, And Randomly 
Oriented, With A Central Fibro Vascular 
Core And A Single Or Stratified Lining Of 
Cuboidal Cells [5].Cells Having Ground 
Glass Nuclei, Invagination Of Cytoplasm 
Appear As Round Acidophilic Vacuoles 
And Inconspicuous Nucleoli [6,7].Nucleus 
Contain Groove Arranged Along Longest 
Nuclear Axis [8]. Nuclear Clearing Is Due 
To Accumulation Of Fine Threadlike 
Fibrils [9]. 
Mitosis Is Usually Very Scanty Or Absent 
In Papillary Carcinoma [10].Over Half Of 
The Cases Show Extensive Fibrosis Present 
From Sclerohyaline To Highly Cellular 
With Elastic Tissue [11]. Psammoma Body 
Is A Basophilic Structure Showing 
Concentric Laminations And Arises From 
Necrosis Of Individual Tumor Cells [12]. 
Follicular Variant Of Papillary Carcinoma 
Composed Entirely Of Follicles [13,14]. It 

Is Also Referred To As Lindsay Tumour 
[15, 16]. 
Papillary Thyroid Carcinoma Has A Large 
Number Of Morphological Variants. The 
Most Common Of These Is The Follicular 
Variant Of PTC (FVPTC), And Its 
Differentiation From The Other Benign 
Follicular Patterned Lesions Of The 
Thyroid Is Usually Very Difficult.  The 
Most Common Follicular Patterned 
Lesions With Similarities To FVPTC Are 
Follicular Adenomas, Hyperplastic 
Nodules And Dysplastic Foci Of 
Lymphocytic Thyroditis. Severe Chronic 
Lymphocytic Thyroiditis, Hashimoto’s 
Thyroiditis And Reactive Atypical 
Attributed To Inflammation Result In 
Nuclear Morphology Similar To That Of 
Papillary Carcinoma, With Nuclear 
Enlargement, Chromatin Clearing And 
Even Grooves. [17] 
There For, The Diagnosis Of Noninvasive, 
Encapsulated Follicular Variant Of 
Papillary Thyroid Carcinoma Versus 
Follicular Adenoma Is Prone To 
Considerable Inter Observer Variability.  
CD56 Is A Hemophilic Membrane 
Glycoprotein Found In Normal Thyroid 
Follicular Epithelial Cells. It Is An 
Adhesion Molecule From The 
Immunoglobulin Super Family That Is 
Expressed Normally On The Surface Of 
Neurons, Glia, Skeletal Muscle Cells And 
Natural Killer Cells .It Regulates Cell 
Motility And Affects The Migration 
Capacity Of Tumor Cells. 
CD56 Present On Follicular Epithelial 
Cells Of The Normal Thyroid Shows 
Diffusely Membranous Staining. [18] 
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CD56 Can Help In Differentiating Papillary 
Thyroid Carcinoma From Benign Thyroid 
Lesions. [19] 
Mokhtari Et Al (2013) --- Studied A Total 
No. Of 146 Cases. Out Of 146 Cases73 
Cases Were Papillary Thyroid Carcinoma 
And Out Of 73 PTC Cases 72 Cases Were 
CD56 Negative.CD56 Sensitivity And 
Specificity In Their Study Was 98.6%% 
And 95.8 Respectively. They Concluded 
That CD56 Is Both A Sensitive And 
Specific Marker For Differentiating PTC 
From Other Follicular Lesions Of Thyroid. 
[20] 
Muthusamys Et Al (2018) --- Studied A 
Total No. Of 108 Cases And They 
Concluded That CD56 Is A Potentially 
Good Immunohistochemical Marker For 
Differentiating Papillary Thyroid 
Carcinoma From Other Benign Follicular 
Lesions Of The Thyroid Lesions Especially 
In Differentiating Follicular Variant PTC 
From FA In Equivocal Cases. [21] 
Material and Methods: 
Total 55 Thyroid Lesions Were Sent From 
ENT And Surgery Department To The 
Pathology Department. Prospective 
Observational Study Was Done At 
Pathology Department Of SMIMER, Surat 
From April 2018 To September 2019. 
All Cases Taken Received In 18 Months. 
Total 55 Cases Was Taken For Study 
Inclusion Criteria: Thyroid Lesion 
Presented As Thyroid Nodule (Both Non 
Neoplastic And Neoplastic Lesions Are 
Included. 
Exclusion Criteria: Recurrent Thyroid 
Lesion. 
Patients Who Are Not Giving Consent For 
This Study. 

 
Sample Collection And Procedure:  [22] 
Thyroid Lesion Were Surgically Removed 
And Formalin – Fixed Specimen Were 
Received  

After Grossing Specimen Was Kept For 24 
Hours With10% Formalin For Proper 
Fixation, Subsequently, Dehydration By 
Graded Alcohol, Clearing By Xylene And 
Embedding In Paraffin Wax Was Carried 
Out.  
Blocks Were Made And Serial Sections Of 
3-5 Micron Thickness Were Taken And 
Stained With Haematoxylin And Eosin (H 
&E). 
All 55 Cases Were Subjected To Immuno- 
histochemical Staining With Monoclonal 
Mouse Antihuman CD56 Antibody Of 
Dako Company, Clone 123C3, Lot 
20049679 And Ready To Use. 
Interpretation: [23] 
IHC Staining Was Interpreted With An 
Optical Microscope Under 10x And 40x 
Magnification. For Positive Control, 
Normal Thyroid Gland In The Same 
Specimen Was Considered. The Strong 
And Complete Membranous Expression 
With Or Without Cytoplasmic Staining Of 
The Tumor Cells Qualified The Case As 
Positive For CD56.  
The Result Was Scored In A Semi 
Quantitative Manner With Respect To The 
Percentage Of Positive Tumor Cells [17]. 

Score% Of Positive Lesional Cells 
0 < 10%Of The Lesional Cells 

1+10- 25% Of The Lesional Cells 
2+26 -50% Of The Lesional Cells 

3+> 50% Of The Lesional Cells 
The Percentage Of Positive Cells For Each 
Section Was Counted Under 5 High Power 
Fields, And The Mean Value Of Each Was 
Scored. 
1. Score 0 Was Considered Negative. 
2. Scores Of 1-3 Were Considered 

Positive For CD56. 
Variable Was Observed By Two 
Pathologists, Assistant Professor And 
Associate Professor Of SMIMER 
PATHOLOGY Department. Both Have 
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Experience In Histopathology And 
Immunohistochemistry For More Than 10 
Years And No Bias Was Observed. 
Data Was Analysed Using SPSS Software 
Version 20 And Depicted Using 

Sensitivity, Specificity, Positive Predictive 
Value And Negative Predictive Value. 

Results: 
In The Present Study, A Total Of 55 
Thyroid Specimens Were Evaluated. 

 

 
Figure 1: CD 56 IHC in colloid goiter 40x magnification 

 
In figure 1 CD56 shows strong membranous positivity in >50% of lesional cells. 

 
Figure 2: CD 56 IHC in Follicular carcinoma 40 magnification 

 
In figure 2 CD56 Shows strong membranous positivity in10-25% of lesional cells. 
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Figure 3: CD 56 IHC in Nodular goiter 40x magnification 

 
In figure 3 CD56 Shows strong membranous positivity in>50% of lesional cells. 

 
                     Figure 4: CD 56 IHC in Thyroiditis 40x magnification 
 
In figure 4 CD56 Shows strong membranous positivity in >50% of lesional cells. 

 
Figure 5: CD 56 IHC in Follicular adenoma 40 magnification 
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In figure 5 CD56 Shows strong membranous positivity in 26-50% of lesional cells.  

 
Figure 6: CD 56 IHC in Papillary thyroid carcinoma 40x magnification 

 
In figure 6 CD56 expression was absent. 

 
Figure 7: CD 56 IHC in Well differentiated tumors of unknown malignant potential 40x 

magnification 
 
In figure 7 CD56 expression was absent. 

 
Figure 8: CD 56 IHC in Adenomatoidgoiter40x 
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In figure 8 CD56 Shows strong membranous positivity in > 50% of lesional cells.  
Table 1: Study of CD56 IHC in different thyroid lesions. 

Histological diagnosis No of cases IHC Result(Score) & percentage 
  0 1 2 3 
Colloid goiter 16 0(0) 6(37.5) 3(18.75) 7(43.75) 
Nodular goiter 13 0(0) 2(15.38) 2(15.38) 9(69.23) 
Adenomatoid goiter 5 2(40) 2(40) 1(20) 0(0) 
Cystic Colloid nodule 1 0(0) 1(100) 0(0) 0(0) 
Thyroiditis 9 0(0) 3(33.33) 1(11.11) 5(55.56) 
Follicular adenoma 4 0(0) 2(50) 2(50) 0(0) 
Papillary Thyroid carcinoma 3 3(100) 0(0) 0(0) 0(0) 
Follicular carcinoma 1 0(0) 1(100) 0(0) 0(0) 
Well differentiated tumor of 
unknown malignant potential 

3 3(100) 0(0) 0(0) 0(0) 

 
In our study Colloid Goiter and Nodular 
Goiter show highest CD 56 positivity. All 
cases of Colloid and Nodular Goiter were 
CD56 positive. 
In our study there were 3 cases of papillary 
thyroid carcinoma out of which two cases 
were conventional papillary thyroid 

carcinoma and one case was follicular 
variant of papillary thyroid carcinoma. All 
three cases of papillary thyroid carcinoma 
were negative for CD56. 
Thus lowest CD56 positivity in papillary 
thyroid carcinoma. 

Table 2: Expression of CD56 in papillary thyroid carcinoma compared to non-papillary 
thyroid carcinoma thyroid lesions. 

Parameter Papillary Thyroid 
carcinoma 

 Thyroid lesions other than Papillary 
thyroid carcinoma lesion 

No of cases 3 52 
CD56 negative 3 5 
CD56 positive 0 47 

 
In present study, out of 52 thyroid lesions other than papillary thyroid carcinoma lesion forty 
seven cases were positive for CD56. 

Table 3: Statistical analysis of CD56 in present study. 
Sensitivity (%) 100% 
Specificity (%) 90.38% 

 
In present study CD 56 sensitivity was 
100% and specificity was 90.38%. 

Discussion 
We have observed in this study, CD56 
expression was absent in Papillary 
carcinoma and CD56 expression was 
retained in majority of benign thyroid 
lesion.  
In present study, there was a positive CD56 
immune-expression in all thyroid lesions, 

except all three PTC cases, all three well 
differentiated tumor of unknown malignant 
potential and two cases of 
adenomatoidgoiter. The sensitivity of 
CD56 was 100% and specificity was 
90.38%. There was one case of FV- PTC 
which was negative for CD56.Thus CD56 
immuno expression has differentiated PTC 
from Follicular adenoma, Nodular 
hyperplasia, and Hashimoto Thyroiditis 
and Follicular thyroid carcinoma. 
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In Mokhtari et al (2013) total no. of cases 
was 146, out of which 73 were papillary 
thyroid carcinoma and 73 were Non PTC 
thyroid lesions. Out of 73 PTC cases 72 
show CD56 negativity and 1 show CD56 
positivity. 
Out of 73 Non PTC thyroid lesion 70 show 
CD56 positivity and 3 show CD56 
negativity. 
Thus in that study, CD56 sensitivity was 
98.6% and specificity was 95.8%. 
Conclusion: 
CD56 is an useful marker for Diagnosis of 
papillary thyroid carcinoma including the 
Follicular variant in IHC examination.The 
absence of CD56 expression in Follicular 
variant of papillary thyroid carcinoma can 
be useful in differentiating it from other 
thyroid nodules with follicular 
pattern.CD56 expression allowed the 
differentiation of papillary thyroid 
carcinoma from non-neoplastic lesions and 
other thyroid tumor derived from follicular 
cells with very high sensitivity and 
specificity. 
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