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            Abstract

            
               
Introduction: The Incidence and prevalence of Thyroid lesion is gradually increasing and has become common among women. Thyroid cancer
                  is most common cancer of endocrine system and occurs in all age groups including children. Fine needle aspiration cytology
                  is the first line diagnostic method of Thyroid nodules and is rapid, cost effective and a minimally invasive procedure. Therefore
                  it is widely accepted and more thyroid cases are diagnosed at an early stage. The aim of this study is to assess the Diagnostic
                  accuracy of FNAC by correlating its results with histopathological findings. 
               

               Materials and Methods: FNAC procedure was performed on 50 patients with thyroid swellings under aseptic conditions after taking consent of the patient.
                  The results obtained by FNAC were compared with Histopathological findings.  

               Results: Out of 50 cases, 47 were female and 3 were male. The age of presentation ranged from 16 to 71 years in our study with the
                  mean age being 43.5. Most of cases were of Nodular goiter (23%) followed by Multi Nodular goiter(21%) followed by Hashimoto
                  thyroiditis (18%). Sensitivity of our study was 73.91% and Specificity of our study was 80.95% and diagnostic accuracy was
                  75%.
               

               Conclusion: Awareness and understanding of thyroid lesions is of great importance as most of these disorders can be treated medically
                  or by surgical intervention. FNAC, which is simple, minimally invasive and rapid procedure, has low false positive rate for
                  diagnosis of thyroid malignancy at an early stage. It can be used as first line method in assessing the nature of lesion.
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               Introduction

            Thyroid is a butterfly shaped gland present in the anterior part of neck. Neck swelling is a common clinical presentation
               of which thyroid swellings are the most common. They carry significant morbidity and mortality if not treated appropriately.
            

             The incidence and prevalence of thyroid lesion is gradually increasing and has become common among women. Thyroid cancer
               is most common cancer of Endocrine system and occurs in all age groups including children. Thyroid cancer is the fastest growing
               cancer in both men and women The prevalence is 3%-7% by palpation and 17%-19% by high resolution ultrasound.1 The prevalence of thyroid cancer is more common in South India than in North India.2 The prevalence of goiter is more than 40 million in India with more than 2 billion globally. 3 According to recent studies, India is expected to have highest number of cases by the year 2020 after US. 4

            The majority of clinically diagnosed cases are non-neoplastic, therefore it is very important to differentiate between neoplastic
               and non neoplastic lesions. Most isolated swellings are benign, but it is difficult to exclude malignancy without excision
               and histological examination. 
            

            Fine needle aspiration cytology (FNAC) is the first line diagnostic method in diagnosing Thyroid nodules. It is rapid, cost
               effective and minimally invasive procedure and it has excellent patient compliance. FNAC is particularly suitable in thyroid
               where an incisional biopsy may present problems. The lesions in thyroid are varied and they range from simple inflammation
               to neoplasm.5 FNAC helps to categorize these lesions. It has been estimated that only 5% are malignant which require immediate intervention.
               The anaplastic and poorly differentiated lesions can be planned for palliative radiotherapy or chemotherapy. 6 Therefore, it is widely accepted and more thyroid cases are diagnosed at an early stage. It helps to distinguish benign and
               malignant lesions thereby reducing burden of surgical intervention and increases scope of medical management. 7

            Since there are very few studies comparing FNAC and histopathology for thyroid lesions in our geographical locality, we have
               performed this study to assess the sensitivity and specificity of FNAC by correlating its results with histopathological findings.
            

         

         
               Materials and Methods

            
                  Inclusion criteria

               All patients aged above 16 years and both sexes.

            

            
                  Exclusion criteria

               Pregnant women and Patients with Parathyroid swellings.

               This Diagnostic type of study was done both retrospectively and prospectively of 50 patients who presented with swelling in
                  neck to the Department of General Surgery and Department of Pathology in Malla Reddy Institute of Medical Sciences, Telangana
                  (India) during the period Jan 2019 to October 2019. This study was conducted after obtaining the approval from ethical committee
                  and informed consent from the patients under study. 
               

               All patients were evaluated by thorough history and clinical examination. General diagnostic tests such as Random Blood Sugar,
                  Lipid and Kidney profile, Complete Blood Picture, Erythrocyte Sedimentation Rate, tests for HIV, HBC and HCV was done for
                  all of them. 
               

               For prospective cases, FNAC procedure was performed on the patients with Thyroid swellings in aseptic condition by using 24
                  gauze needle. The aspirated material was immediately transferred onto glass slides. Multiple smears were prepared and were
                  fixed in ethanol with proper care and were later stained with Papanicolaou Stain. For retrospective cases, the records of
                  patients who have undergone FNAC were collected from patients files. 
               

               Post operative thyroidectomy specimens were preserved and sent for histopathological examination. Histopathological examination
                  was done after thyroidectomy specimens and sections of the specimens were obtained and placed on glass slides and chemical
                  fixation was done by formalin and dehydration is obtained by treating the specimen with alcohol. Clearing was done to impart
                  transparency and staining was done by haematoxylin and eosin. The results obtained by FNAC were compared with histopathological
                  findings.
               

            

            
                  Statistical analysis

               Descriptive analysis was done in Microsoft Excel using pie graphs, bar charts and tables. 

            

         

         
               Results

            Out of the total 50 patients in the study who presented with thyroid swelling, 45 underwent surgical excision. 47 (94%) of
               the total patients were female and 3 (6%) were male (Figure  1). The female to male ration was 15.3:1. 
            

            
                  
                  Figure 1

                  Gender distribution of patients

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/76bb59c3-f9fd-4454-8c64-bd92408d23b6image1.png]

            The age of the patients ranged from 16 to 71 years in our study with the mean age being 43.5 years. The peak age of incidence
               was seen in third decade i.e between 23 – 36 years. This was followed by the age between 37-43 years and 44 – 50 years (Figure  2)
            

            
                  
                  Figure 2

                  Agewise distribution of the patients
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            Out of 50 cases, 49 (98%) were palpable on clinical examination, while only 1 (2%) was non palpable (Table  1).
            

            
                  
                  Table 1

                  Categorization of swellings

               

               
                     
                        
                           	
                              
                           
                            Title

                           
                        
                        	
                              
                           
                            Number

                           
                        
                        	
                              
                           
                            Percentage

                           
                        
                     

                     
                           	
                              
                           
                            Palpable swellings

                           
                        
                        	
                              
                           
                            49

                           
                        
                        	
                              
                           
                            98%

                           
                        
                     

                     
                           	
                              
                           
                            Non-palpable swellings

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            2%

                           
                        
                     

                  
               

            

            In our study most of the cases were of Nodular goitre (23%) followed by Multi Nodular goitre(21%) followed by Hashimoto thyroiditis
               (18%). 
            

            
                  
                  Figure 3

                  Type of swellings
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            Among Benign lesions majority were Nodular goitre.(23%) and among the Malignant lesions majority were of Papillary Carcinoma.
               (4%). All the malignant cases diagnosed by FNAC were confirmed as malignant by histopathological examination implying 100%correlation.
            

            Out of the total 11 cases of nodular goitre as identified by FNAC, only 3 of them correlated with the histopathological findngs,
               while 8 of them did not correlate with HPE. Out of 10 multinodular goitre in our study, 5 (50%) were identified by HPE also,
               while 5 (50%) did not correlate. 4 of Hashimoto’s thyroiditis were identified by both FNAC and HPE while 5 (55%), FNAC did
               not correlate with HPE findings. However, follicular neoplasms, follicular adenoma and papillary carcinoma were identified
               by both FNAC and HPE (Table  2). Among the unrelated cases, more number of the HPE cases were follicular adenoma and adenomatous goitre.
            

            
                  
                  Table 2

                  Table showing percentages of individual lesions:

               

               
                     
                        
                           	
                              
                           
                            S.No.

                           
                        
                        	
                              
                           
                            Type of lesion

                           
                        
                        	
                              
                           
                           
                              Correlation
                              
                           

                           
                        
                        	
                              
                           
                           
                              Percentage
                              
                           

                           
                        
                        	
                              
                           
                            Non correaltion

                           
                        
                        	
                              
                           
                           
                              Percentage
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            Nodular goitre

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            27.27%

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            72.7%

                           
                        
                     

                     
                           	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            Multinodular goitre

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            50%

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            50%

                           
                        
                     

                     
                           	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            Hashimotos thyroiditis

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            44%

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            55%

                           
                        
                     

                     
                           	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            Simple goitre

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            100%

                           
                        
                     

                     
                           	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            Cystic nodule

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            100%

                           
                        
                     

                     
                           	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            Follicular neoplasm

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            100%

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            Diffuse goitre

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            100%

                           
                        
                     

                     
                           	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            Follicular adenoma

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            100%

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            9

                           
                        
                        	
                              
                           
                            Papillary carcinoma

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            100%

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            Adenomatoid goitre

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            50%

                           
                        
                        	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            50%

                           
                        
                     

                     
                           	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            Colloid goitre

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            100%

                           
                        
                     

                  
               

            

            The sensitivity of FNAC was 73.91%, while it was 80.95% specific. The positive predictive value of FNAC was 80% and the negative
               predictive value was 73% (Table  3)
            

            
                  
                  Table 3

                  Diagnostic accuracy of FNAC in differentiating benign and malignant lesions:

               

               
                     
                        
                           	
                              
                           
                            Sensitivity

                           
                        
                        	
                              
                           
                            73.91%

                           
                        
                     

                     
                           	
                              
                           
                            Specificity

                           
                        
                        	
                              
                           
                            80.95%

                           
                        
                     

                     
                           	
                              
                           
                            Positive predictive value

                           
                        
                        	
                              
                           
                            80%

                           
                        
                     

                     
                           	
                              
                           
                            Negative predictive value

                           
                        
                        	
                              
                           
                            73%

                           
                        
                     

                  
               

            

         

         
               Discussion

            In our study female: male ratio was 15.3:1 and majority of patients were in age group 21-30years. The findings were comparable
               to the studies of Aramani et al.8 Sengupta et al observed a female: male ratio of 4:1,9 Khageswar Rout et al observed 2.3:1 10 and Guhamallick et al reported 2.3:1,11 all of which was lower than our observations.
            

            In our study, most common cases were of Solitary Thyroid Nodule –(23% ) followed by Multi Nodular Goitre –(21%), which were
               similar to study conducted by Tonape et al12 who reported 42.85% solitary nodule and 17.14 multinodular goitre. Bhansali et al reported an incidence of 38.2% of colloid
               goitre.13 
            

            Among benign, most of the cases (23%) were of Nodular Goitre and among malignant (4%) were of Papillary Carcinoma. In our
               study, all malignant cases identified by FNAC (follicular or papillary) were proven to be malignant by histopathological examination
               indicating 100%correlation. 7 cases were diagnosed as suspicious of malignancy by FNAC, which on histopathology were confirmed
               to be benign. This is in contrary to results obtained by other studies like Selvaggi et al.14  Therefore, it is reasonable to consider patients with suspicious FNAC results.
            

            100% correlation was seen for the cases of Follicular Neoplasm, Follicular Adenoma,Papillary Neoplasm. Among Benign lesions,
               highest correlation was obtained for Follicular Adenoma (100%) followed by Adenomatoid Goitre (50%) and Multi Nodular goitre
               (50%). Forty four percent correlation was seen in the cases of hashimoto thyroiditis and twenty seven percent cases was seen
               in cases of nodular goitre.
            

            No corelation was seen in cases of simple goitre, cystic nodule, diffuse goitre and colloid goitre (0%).

            The value of any Diagnostic test depends in its ability to detect presence of disease when it is present (Sensitivity) and
               absence of disease when it is not present (Specificity).Sensitivity andSpecificity of FNAC in diagnosing type of lesion irrespective
               of benign or malignant, gender and age is 96% and 5%respectively.
            

            Sensitivity and Specificity of FNAC in diagnosing type of lesion irrespective of benign and malignant within age group of
               40 years is 65% and 36%.
            

            Sensitivity and Specificity of FNAC in differentiating benign and malignant lesions in our study is 73.91% and 80.95% respectively.
               Diagnostic accuracy is 75%. Positive predictive value is 80% and Negative predictive value is 73%. These results were corroborated
               by other studies as described in Table  4. 
            

            
                  
                  Table 4

                  Comparison of Sensitivity and Specificity of FNAC in diagnosing thyroid lesions with other studies

               

               
                     
                        
                           	
                              
                           
                            Study

                           
                        
                        	
                              
                           
                            Yr of study

                           
                        
                        	
                              
                           
                           
                              Sensitivity 
                              
                           

                           
                        
                        	
                              
                           
                           
                              Specificity
                              
                           

                           
                        
                        	
                              
                           
                            Accuracy

                           
                        
                        	
                              
                           
                            Positive predictive value

                           
                        
                        	
                              
                           
                            Negative predictive value

                           
                        
                     

                     
                           	
                              
                           
                            Bagga et al 7

                           
                        
                        	
                              
                           
                            2010

                           
                        
                        	
                              
                           
                            66%

                           
                        
                        	
                              
                           
                            100%

                           
                        
                        	
                              
                           
                            96.2%

                           
                        
                        	
                              
                           
                            100%

                           
                        
                        	
                              
                           
                            96%

                           
                        
                     

                     
                           	
                              
                           
                            Moose et al

                           
                        
                        	
                              
                           
                            2010

                           
                        
                        	
                              
                           
                            77.7%

                           
                        
                        	
                              
                           
                            97.67%

                           
                        
                        	
                              
                           
                            96.9%

                           
                        
                        	
                              
                           
                            82.1%

                           
                        
                        	
                              
                           
                            94.6%

                           
                        
                     

                     
                           	
                              
                           
                            Hathila et al 15

                           
                        
                        	
                              
                           
                            2016

                           
                        
                        	
                              
                           
                            87.5%

                           
                        
                        	
                              
                           
                            96.15%

                           
                        
                        	
                              
                           
                            95%

                           
                        
                        	
                              
                           
                            77.7%

                           
                        
                        	
                              
                           
                            98.03%

                           
                        
                     

                     
                           	
                              
                           
                            Presentstuudy

                           
                        
                        	
                              
                           
                            2019

                           
                        
                        	
                              
                           
                            73.91%

                           
                        
                        	
                              
                           
                            80.95%

                           
                        
                        	
                              
                           
                            75%

                           
                        
                        	
                              
                           
                            80%

                           
                        
                        	
                              
                           
                            73%

                           
                        
                     

                  
               

            

         

         
               Conclusion

            FNAC is very safe, cost effective, quick procedure with great patient compliance and is accepted across the world as gold
               standard for screening of thyroid lesions. But it has its own limitations like it depends on efficiency and skill of performing
               expert as well as experience of Pathologist interpretation of the aspirate in forming definitive diagnosis. Therefore careful
               procurement, appropriate sample preparation and accurate interpretation by pathologists is necessary. An appropriate diagnosis
               can be offered when all these steps are taken into consideration.
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