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            Abstract

            
               
Background: Hepatocellular carcinoma (HCC) constitutes of 80% of all primary liver malignancy. Second most common site of metastases
                  is liver. The current study is aimed to diagnose and categorize different primary and metastatic lesions of liver through
                  expression of HepPar-1 and Glypican-3 in FNAC and cell block preparations of materials obtained by ultrasound guided technique.
               

               Materials and Methods: In this prospective study 50 patients of Nil Ratan Sircar Medical College, Kolkata, are included to see the expressions
                  of immunomarkers in neoplastic hepatic lesions. 
               

               Results: We got mostly (58%) middle-aged male patients. Eighty percent of patients presented with weight loss. Radiologically, 86%
                  of primary hepatic lesions were solitary. Cirrhotic patients were eight (08). Most of the cases were metastatic carcinomas
                  (72%) and HCC was 22%. Commonest was Grade I. Glypican-3 and HepPar-1 had a sensitivity, specificity and accuracy of 41.6%,
                  100%, 86.0% and 75%, 97.4%, 92% respectively. The combined sensitivity, specificity and accuracy of both markers were 83.3%,
                  97.4% and 94.0% respectively.
               

               Conclusion: Combined use of Glypican-3 and HepPar-1 markers are very useful to differentiate between HCC and metastatic hepatic lesions
                  by using ultrasound guided FNAC.
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               Introduction

            Hepatocellular carcinoma (HCC) constitutes 80% of all primary liver cancers. 1 It is the fifth most common cancer in the world and the fourth most common cause of cancer related death globally. 2 HCC constitutes a heterogeneous group of neoplasms with different morphological characteristics, biological and clinical
               outcomes. Also, liver is the second most common site for metastasis (40-50%) of different primary malignancies. Commonly metastatic
               deposit in liver originates from the colon, rectum, pancreas, stomach. Majority of liver metastases present as multiple tumour
               nodules.3 Glypican-3(GPC-3) promotes cell proliferation by up regulating β-catenin signalling pathway.4 It is specifically over-expressed in hepatocellular carcinoma (HCC).5 So, this gene could be a novel therapeutic target for HCC.6 HepPar-1 is believed to be associated with the membrane of hepatocytic mitochondria. Hep-Par-1 is absent in the mitochondria
               of other tissues.7

            The current study aims to assess Glypican-3 and HepPar-1 expression by immunohistochemistry (IHC) technique on fifty specimens
               of suspected hepatic space occupying lesions (SOL) in cell block preparations of Fine Needle Aspiration Cytology (FNAC) material
               in a tertiary hospital in West Bengal.
            

         

         
               Materials and Methods

            The study was conducted in Nil Ratan Sircar Medical College, Kolkata, West Bengal, India over a span of one year. Ultrasound
               guided FNAC was performed on fifty patients presenting with hepatic SOL. We followed the standard procedure to make cell block,
               Leishman and Giemsa stain, Hematoxylin and Eosin stain and Immunohoistochemistry. Suspected hepatic SOLs with age more than
               12 years were included in the present study and infective and non-neoplastic lesions of the liver; patients with abnormal
               coagulation profile and unwilling patients were excluded. The present study was a prospective, observational and interventional
               study using parameters like patient’s signs, symptoms, radiological investigations along with FNAC findings, Hematoxylin and Eosin (H&E) staining of cell block
               preparations and Glypican-3 and HepPar-1 expression by IHC protocol.
            

            
                  HepPar-1 scoring method: 8

               
                     Table 1

                  
                        
                           
                              	
                                 
                              
                               Intensity Score

                              
                           
                           	
                                 
                              
                               Staining Characteristic

                              
                           
                        

                        
                              	
                                 
                              
                               0

                              
                           
                           	
                                 
                              
                               No staining

                              
                           
                        

                        
                              	
                                 
                              
                               1

                              
                           
                           	
                                 
                              
                               Focally weak staining

                              
                           
                        

                        
                              	
                                 
                              
                               2

                              
                           
                           	
                                 
                              
                               Focally strong staining

                              
                           
                        

                        
                              	
                                 
                              
                               3

                              
                           
                           	
                                 
                              
                               Diffuse strong staining

                              
                           
                        

                     
                  

               

            

            
                  Glypican-3 Scoring Method: 8

               Strong staining (3+) was clearly visible using 4x objective lens.

               Moderate staining (2+) required 10x or 20x objective lens for clear observation. 

               Weak staining (1+) required40x objective lens.

               
                     Table 2

                  
                        
                           
                              	
                                 
                              
                               Clinical score

                              
                           
                           	
                                 
                              
                               Staining Characteristic

                              
                           
                        

                        
                              	
                                 
                              
                               0

                              
                           
                           	
                                 
                              
                               Negative membranous and positive cytoplasmic staining in < 10% of tumour cells.

                              
                           
                        

                        
                              	
                                 
                              
                               1

                              
                           
                           	
                                 
                              
                               Positive membranous staining in <10% of tumour cells and /or positive cytoplasmic staining in > 10 % of tumour cells.

                              
                           
                        

                        
                              	
                                 
                              
                               2

                              
                           
                           	
                                 
                              
                               Weak or moderate membranous staining in >10% of tumour cells with or without positive cytoplasmic staining in >10% of tumour
                                 cells.
                              

                              
                           
                        

                        
                              	
                                 
                              
                               3

                              
                           
                           	
                                 
                              
                               Strong membranous staining in >10% of tumour cells or strong cytoplasmic staining >50% of tumour cells.

                              
                           
                        

                     
                  

               

               Statistical Analysis: We analysed the data by SSPS (version 27.0; SPSS Inc. Chicago, IL, USA) and GraphPad Prism version 5.
                  Data had been summarized as mean and standard deviation for numerical variables and count and percentage for categorical variables.
                  The P-value of ≤ 0.05 was considered as statistically significant.
               

            

            
                  Ethics

               The present study was conducted in Nil Ratan Sircar Medical College, Kolkata, West Bengal, India after obtaining institutional
                  ethical clearance (NMC/10017, dated 08.01.2019). 
               

            

         

         
               Results

            In present study, majority of the patients, i.e. 22(44.0%) were 41-50 years old with male preponderance, i.e. 58%.20 cases
               (40%) had history of alcohol intake, 8 cases (16%) had history of cirrhosis. 24 cases (48%) presented with abdominal lumps,
               among which 4 (8%) cases were primary HCC and 20 cases (40%) were of different metastatic carcinomas.39 cases (78%) were associated
               with weight loss; among them 9 cases (18%) were primary HCC and 30 cases (60%) were metastatic carcinomas. On radiological
               interpretation, 28 cases(56%) showed multiple lesions and 22(44%) cases showed solitary lesions. Among the multiple lesions,02
               cases (4%) were primary HCC lesions and 26 (52%) lesions were metastatic lesions. Among the solitary lesions, 11cases (22%)
               were primary and 11 (22%) cases were metastatic. On cytology, 50 cases were divided into liver primary and metastatic lesions.
               Cytologically we found 9 cases but in cell block 11 cases (22%) of HCC were found. Grade wise, Grade I - 6 cases (55%), Grade
               II - 4 cases (36%) and Grade III – 1 case (9%) (Figure  1, Figure  2). Statistically significant correlations were noted among the radiological lesions, Glypican-3 staining and HepPar-1 staining
               score i.e. (p=0.04) and (p=0.0166) respectively [Table  3, Table  4]. Regarding metastatic lesions in cell block, we found 7 cases (14%) of lung carcinoma, 6 cases (12%) of breast carcinoma,
               6 cases (12%) of gall bladder carcinoma, metastatic carcinoma of unknown origin 5 cases (10%), ovarian adenocarcinoma metastasis
               4 cases (8%), pancreatic adenocarcinoma 3 cases (6%), cholangiocarcinoma 2 cases (4%), gastric adenocarcinoma 2 cases (4%)
               and colonic adenocarcinoma 1 case (2%). Apart from this, inconclusive result came in one case in cell block (2%) (Table  5). All metastatic lesions were negative for these immunomarkers. 44 cases (88%) were diagnosed cytologically and confirmed
               by cell block evaluation. Rest of 6(12%) cases could not be interpreted properly by cytology. Among 6 cases (12%), three cases
               interpreted cytologically as metastatic carcinoma turned out to be two primary HCC and one case of angiomyolipoma. Three inconclusive
               cases of cytological interpretations were later diagnosed as small cell carcinoma of lung and gall bladder carcinoma. One
               case remained doubtful even on cellblock evaluation due to inadequate material.45 (90%) cases were negative for Glypican-3,
               4 (8%) were moderately (2+) and 1 case(2%) was strongly positive (3+)(Figure  3a,b).40 (80%) cases were negative for HepPar-1, 5 (10%) were focally weak stained (1+) and 5 (10%) were focally strong(2+)
               (Figure  4). We found positive association amongst HCC grade, Glypican-3 staining score and HepPar-1 staining score i.e., (p=0.0053)
               and (p=0.0093)(Table  6, Table  7) respectively. Among 8 cases of cirrhosis, only 5 cases (62.5%) were positive of Hep par 1, P value was significant 0.001%.10
               (20%) cases of primary HCC were HepPar-1 positive, out of which 5cases (10%) in each staining intensity focally weak (1+)
               and focally strong (2+). Correlation between two parameters were statistically significant (p=0.0004). In Grade I HCC, HepPar-1
               andGlypican-3 expression was seen in 4 cases (66.7%) and 1(16.67%) case respectively. In Grade II primary HCC, HepPar-1 and
               Glypican-3 expression was seen in 4 cases (100%) and 3 cases (75.0%) respectively. In Grade III primary HCC, HepPar-1 expression
               was not seen, while Glypican-3 expression was seen in 1 case (100%) of HCC. Maximum number of HCC was grade I (6). Among them,
               4 samples (66.7%) were positive for HepPar-1 (score2+) and only one sample which was a fibrolamellar variant of primary HCC
               was seen positive with Glypican-3 (score2+). Among 4 Grade II HCCs, 4 cases (100%) were positive for HepPar-1(score 2+) and
               3 cases (75%) were positive for Glypican-3 (score 2+). One case (100.0%) of Grade III HCC showed positivity with Glypican-3(score
               3+). Glypican-3 staining expression on neoplastic hepatic SOL (both primary and metastatic) yielded a sensitivity, specificity
               and accuracy of 41.6%, 100% and 86% respectively. HepPar-1 staining expression on neoplastic hepatic SOL (both primary and
               metastatic) yielded a sensitivity, specificity and accuracy of 75%, 97.4% and 92% respectively. Together, Glypican-3 and HepPar-1
               staining expression on neoplastic hepatic SOL (both primary and metastatic) yielded a sensitivity, specificity and accuracy
               of 83.3%, 97.4% and 94% respectively. 
            

            
                  
                  Figure 1

                  Hepatocellular carcinoma on FNAC smear (MGG stain) (400×)

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/8086e966-77b1-488b-a760-e95aa9781d15image1.jpeg]

            

            
                  
                  Figure 2

                  Hepatocellular carcinoma on cell block (H&E stain, 400×)

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/b415f7ba-e664-4def-8fa0-839359575b94/image/2943e797-f326-44b9-81de-5768d82086e5-uimage.png]

             

            
                  
                  Figure 3

                  a,b: (Left-Right): Cytoplasmic positivity with glypican -3 (score 2 and score 3, 400×).
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/8086e966-77b1-488b-a760-e95aa9781d15image3.png]

            
                  
                  Figure 4

                  Cytoplasmic positivity with HepPar-1 score 2+ (400×)

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/8086e966-77b1-488b-a760-e95aa9781d15image4.jpeg]

            
                  
                  Table 3

                  Association between radiological interpretation and Glypican-3 staining score
                  

               

               
                     
                        
                           	
                              
                           
                            Radiological Interpretation

                           
                        
                        	
                              
                           
                            Glypican-3 Staining Score

                           
                        
                        	
                              
                           
                            Total

                           
                        
                     

                     
                           	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            Multiple SOLs

                           
                        
                        	
                              
                           
                            27 (96.4%)

                           
                        
                        	
                              
                           
                            0 (0.0%)

                           
                        
                        	
                              
                           
                            1 (3.6%)

                           
                        
                        	
                              
                           
                            28 (100%)

                           
                        
                     

                     
                           	
                              
                           
                            Solitary SOL

                           
                        
                        	
                              
                           
                            18 (81.8%)

                           
                        
                        	
                              
                           
                            4 (18.2%)

                           
                        
                        	
                              
                           
                            0 (0.0%)

                           
                        
                        	
                              
                           
                            22 (100%)

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            45 (90.0%)

                           
                        
                        	
                              
                           
                            4 (8.0%)

                           
                        
                        	
                              
                           
                            1 (2.0%)

                           
                        
                        	
                              
                           
                            50 (100%)

                           
                        
                     

                  
               

               

            

            

            
                  
                  Table 4

                  Association between radiological interpretation and HepPar-1 staining score
                  

               

               
                     
                        
                           	
                              
                           
                            Radiological Interpretation

                           
                        
                        	
                              
                           
                            HepPar-1 Staining Score

                           
                        
                        	
                              
                           
                            Total

                           
                        
                     

                     
                           	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            Multiple SOLs

                           
                        
                        	
                              
                           
                            26 (92.9%)

                           
                        
                        	
                              
                           
                            0 (0.0%)

                           
                        
                        	
                              
                           
                            2 (7.1%)

                           
                        
                        	
                              
                           
                            28 (100%)

                           
                        
                     

                     
                           	
                              
                           
                            Solitary SOL

                           
                        
                        	
                              
                           
                            14 (63.6%)

                           
                        
                        	
                              
                           
                            5 (22.7%)

                           
                        
                        	
                              
                           
                            3 (13.6%)

                           
                        
                        	
                              
                           
                            22 (100%)

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            40 (80.0%)

                           
                        
                        	
                              
                           
                            5 (10.0%)

                           
                        
                        	
                              
                           
                            5 (10.0%)

                           
                        
                        	
                              
                           
                            50 (100%)

                           
                        
                     

                  
               

               

            

            

            
                  
                  Table 5

                  Correlation of cytology with cell block interpretations and IHCin detection ofprimary hepatic lesions

               

               
                     
                        
                           	
                              
                           
                            Cases

                           
                        
                        	
                              
                           
                            Cytology

                           
                        
                        	
                              
                           
                            Cell Block With IHC

                           
                        
                        	
                              
                           
                            Total cases in cell block

                           
                        
                     

                     
                           	
                              
                           
                           Primaryhepatic lesions

                           
                        
                        	
                              
                           
                            HCC(09)

                           
                        
                        	
                              
                           
                            HCC(11)

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Hepatic Adenoma(1)

                           
                        
                        	
                              
                           
                            Hepatic Adenoma (1)

                           
                        
                        	
                              
                           
                            13

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                           Angiomyolipoma (1)

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Metastatic carcinomas

                           
                        
                     

                     
                           	
                              
                           
                            Breastcarcinoma 

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            6

                           
                        
                     

                     
                           	
                              
                           
                            Lungcarcinoma 

                           
                        
                        	
                              
                           
                            Non Small Cell Ca -4

                           
                        
                        	
                              
                           
                            Non Small Cell Ca-5 

                           
                        
                        	
                              
                           
                            7

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Small Cell Ca-2

                           
                        
                        	
                              
                           
                            Small Cell Ca – 2

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Gallbladder carcinoma

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            6

                           
                        
                     

                     
                           	
                              
                           
                            Cholangiocarcinoma

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Gastric adenocarcinoma

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Pancreaticadenocarcinoma 

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            Ovarianadenocarcinoma 

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            4

                           
                        
                     

                     
                           	
                              
                           
                            Metastasis of unknown origin

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            5

                           
                        
                     

                     
                           	
                              
                           
                            Colonicadenocarcinoma 

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                     
                           	
                              
                           
                            Inconclusive

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            50

                           
                        
                        	
                              
                           
                            50

                           
                        
                        	
                              
                           
                            50

                           
                        
                     

                  
               

               

            

            

            
                  
                  Table 6

                  Association between grade of HCC and Glypican-3 staining score
                  

               

               
                     
                        
                           	
                              
                           
                            Grade of HCC

                           
                        
                        	
                              
                           
                            Glypican-3 Staining Score

                           
                        
                        	
                              
                           
                            Total

                           
                        
                     

                     
                           	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            Grade I

                           
                        
                        	
                              
                           
                            5 (83.3%)

                           
                        
                        	
                              
                           
                            1 (16.7%)

                           
                        
                        	
                              
                           
                            0 (0.0%)

                           
                        
                        	
                              
                           
                            6 (100%)

                           
                        
                     

                     
                           	
                              
                           
                            Grade II

                           
                        
                        	
                              
                           
                            1 (25.0%)

                           
                        
                        	
                              
                           
                            3 (75.0%)

                           
                        
                        	
                              
                           
                            0 (0.0%)

                           
                        
                        	
                              
                           
                            4 (100%)

                           
                        
                     

                     
                           	
                              
                           
                            Grade III

                           
                        
                        	
                              
                           
                            0 (0.0%)

                           
                        
                        	
                              
                           
                            0 (0.0%)

                           
                        
                        	
                              
                           
                            1 (100%)

                           
                        
                        	
                              
                           
                            1 (100%)

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            6 (54.5%)

                           
                        
                        	
                              
                           
                            4 (36.4%)

                           
                        
                        	
                              
                           
                            1 (9.1%)

                           
                        
                        	
                              
                           
                            11 (100%)

                           
                        
                     

                  
               

               

            

            

            
                  
                  Table 7

                  Association between Grade of HCC and HepPar-1 staining score
                  

               

               
                     
                        
                           	
                              
                           
                            Grade of HCC

                           
                        
                        	
                              
                           
                            HepPar-1 Staining Score

                           
                        
                        	
                              
                           
                            Total

                           
                        
                     

                     
                           	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Grade I

                           
                        
                        	
                              
                           
                            2 (33.3%)

                           
                        
                        	
                              
                           
                            0 (0.0%)

                           
                        
                        	
                              
                           
                            4 (66.7%)

                           
                        
                        	
                              
                           
                            6 (100%)

                           
                        
                     

                     
                           	
                              
                           
                            Grade II

                           
                        
                        	
                              
                           
                            0 (0.0%)

                           
                        
                        	
                              
                           
                            4 (100.0%)

                           
                        
                        	
                              
                           
                            0 (0.0%)

                           
                        
                        	
                              
                           
                            4 (100%)

                           
                        
                     

                     
                           	
                              
                           
                            Grade III

                           
                        
                        	
                              
                           
                            1 (100.0%)

                           
                        
                        	
                              
                           
                            0 (0.0%)

                           
                        
                        	
                              
                           
                            0 (0.0%)

                           
                        
                        	
                              
                           
                            1 (100%)

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            3 (27.3%)

                           
                        
                        	
                              
                           
                            4 (36.4%)

                           
                        
                        	
                              
                           
                            4 (36.4%)

                           
                        
                        	
                              
                           
                            11 (100%)

                           
                        
                     

                  
               

               

            

            

         

         
               Discussion

            The clinical history and routine investigations of 50 cases were recorded. Cytological evaluations with IHC staining was done
               and correlated with various available clinicopathological parameters. The result obtained was compared with other studies
               done by various workers. The age ranged from 20-80 years with a mean age of 54.3 ±10.78 years. Most of the lesions were found
               between the 41-50 years with 22 patients (44%). We got two benign tumours (hepatic adenoma and hepatic angiomyolipoma). The
               present study was similar to El-Serag HB et al9 and Bruno S et al. 10 There was male preponderance (58%) with the ratio of Male: Female of 1.4: 1, similar to Shafizadeh N et al11 and Lai CL et al. 12 We got 20alcoholic patients (40%) among them 5 patients (25%) developed HCC. So, there was a positive correlation between
               alcohol intake and hepatocellular carcinoma. The present study was in concordance with the findings of El.Serag HB et al study.
               9 Among the risk factors, liver cirrhosis was one of the most common contributors related to HCC. We found 8 cases (16%), among
               which 6 patients of primary hepatocellular carcinoma were directly related to cirrhosis with a contribution of about 12 %
               and 2 cases (4%) were diagnosed as metastases in liver from pancreas, similar to the studies done by Mazzella Getal13 and RosarioF. Velazquez et al. 14 Weight loss was noticed in 39 cases (78%), among them 9 cases were HCC and 30 cases were metastatic; 26 cases (52%) presented
               with abdominal lumps among which 4 cases were HCC and 22 cases were metastatic carcinomas, a finding in concordance with Mitsuteru
               N et al.15 On radiological interpretation, 28 cases(56%) were multiple lesions and 22(44%) cases were solitary. Among the solitary lesions,
               11cases (22%) were primary and 11(22%) cases were metastatic in nature. Among the multiple lesions, 2 cases (4%) were primary
               HCC and 26 cases (52%) were metastatic in nature. These findings were consistent with the Thahirabi KA et al 16 and Noguchi Set al. 17 Cytologically, we detected 10 primary hepatic lesions [9(18%) HCC and 1(2%) hepatic adenoma]. In cell block, we got 13 cases
               of primary hepatic lesions (11 HCC, 1 hepatic adenoma and 1 angiomyolipoma).Among metastatic lesions, lung carcinoma metastasis
               7 cases (cytology 6 cases) (14%), 6 cases (12%) of breast carcinoma, 6 cases (12%) of gall bladder carcinoma (cytology 5 cases),
               metastatic carcinoma of unknown origin 5 cases (10%)(cytology 7 cases), ovarian adenocarcinoma metastasis 4 cases (8%), pancreatic
               adenocarcinoma 3 cases (6 %)(cytology 4 cases),cholangiocarcinoma 2 cases (4%), gastric carcinoma 2 cases (4%) and colonic
               adenocarcinoma one case (2%). Apart from this, inconclusive result came in one case only (2%) (cytologically three inconclusive
               cases i.e. 6%). Present study showed cytological evaluation had 90.9% sensitivity with 94.9% specificity and 94.0% accuracy
               which was statistically significant (p=0.012) and in concordance with Azad AK et al18 and Yamauchi N et al. 19 The study proved that Ultrasound guided FNAC was a very simple, rapid, inexpensive, minimally invasive and most accurate
               diagnostic method for cytological diagnosis of HCC. This study also proved that cell block is 100% sensitive and specific
               to detect and differentiate liver primaries from metastatic liver lesions. We found that Glypican-3 was mostly positive in
               HCC, while metastatic lesions were negative for it. Staining intensity was more in poorly differentiated carcinomas than in
               well and moderately differentiated carcinomas. The findings were consistent with Lai CL et al 12 and Alessandro L et al. 20 Immunohistochemically, 40(80%) were negative for HepPar-1. Among positive cases, 5 (10%) were focally weak stained (1+) and
               5 (10%) focally strong stained (2+). The positive cases were mostly liver primaries, concordant with the Leong AS et al 21 and Coston WM et al. 22 We got 11cases (22%) of HCC, out of which Grade I, Grade II and Grade III HCC cases were 6 (55%), 4 (36%) and 1 (9%) respectively,
               which were consistent with Chalasani N et al23 and Lai CL et al 12 studies. Statistically significant correlation was found between radiological lesions and Glypican-3 staining score(p=0.04),
               concordant with the findings of Ibrahim TR et al. 24 In this study most of the primary HCCs were HepPar 1 positive and metastatic tumours were negative. Most of the HCCs were
               solitary whereas metastatic carcinomas were multiple on ultrasonography similar to Leong et al. 21 In cell block, among the 44 confirmed cases (88%) and 6 unconfirmed cases (12%) of liver malignancies, Glypican-3 only showed
               positivity for liver primaries. 5 liver FNAC samples were stained positive for Glypican-3, among which 4 cases (8%) were moderately
               differentiated (Grade II) and one case (2%) was poorly differentiated (Grade III) primary HCC. However, correlation was not
               statistically significant (p=0.87), similar to the studies by Shirakawa H et al25 and Kakar S et al 26. Most of the primary HCC was solitary lesions; whereas metastatic carcinomas were multiple on ultrasonography. The present
               study finding was concordant with the Thahirabi KA et al16 and Coston WM et al. 22 Among 11 cases of HCC, 10 cases (91%) were HepPar-1 positive out of which among 5 cases, staining intensity was focally weak
               (1+) and among rest of the 5 cases, focally strong (2+). Focally strong staining was Grade I primary HCC and focally weak
               staining were Grade II primary HCC. One hepatic adenoma (2%) and one colonic adenocarcinoma (2%) were also positive for HepPar-1.
               Correlation between two parameters was statistically significant (p=0.005), consistent with Wennerberg AE et al27 and Momin TS et al. 28 In this study 3 cases of primary hepatocellular carcinomas (75%) were grade II (moderately differentiated) and one case of
               primary Hepatocellular carcinoma (25%) which was a fibrolamellar variant of primary HCC was grade I (well differentiated).
               These 4 cases were stained positive for Glypican 3 (Score 2+). Also, there was a grade III (poorly differentiated) carcinoma
               which was stained positive with Glypican3 (Score 3+). Glypican 3 expression was more in moderately and poorly differentiated
               primary HCC than well differentiated HCC. Association between Glypican 3 and grading of primary HCC was statistically significant
               (p=0.0053) and concordant with the findings of Coston WM et al. 22 In present study, both Glypican-3 and HepPar-1 were positive in Grade II primary HCC (4 out of 4 cases showed positivity),
               while Grade I primary HCC were invariably positive for HepPar-1 and negative for Glypican-3 with an exception of fibrolamellar
               variant of primary HCC. Grade III primary HCC was positive only for Glypican-3. The sensitivity and specificity of Glypican-3
               and HepPar-1 were 41.6%, 100% and 75.0, 97.4 % respectively. Their combined sensitivity and specificity were 83.3% and 97.4%
               respectively with an accuracy of 94.0%. 
            

         

         
               Conclusion   

            Guided FNAC is a minimally invasive technique. It helps to detect and categorize neoplastic hepatic lesions in conjunction
               with cell blocks and IHC markers. Combined use of Glypican-3 and HepPar-1 markers differentiate between HCC and metastatic
               hepatic lesions, clearly. Early accurate diagnosis enables the clinician for proper management, so increasing the longevity
               of patients. Also, Glypican-3 can be used as a novel therapeutic agent for targeted therapy of primary liver cancer.
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