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               Abstract
               
            

            
               
Background: The Milan System for Reporting Salivary gland cytopathology is mainly designed for risk stratification. In our study, we
                  categorized cases of fine needle aspiration (FNA) of salivary gland lesions by applying the MSRSGC for the cytological diagnosis
                  and calculating the risk of malignancy (ROM). Methods: Fine-needle aspiration of salivary glands performed for a period of 2 years were recouped. FNA Results were categorized according
                  to the Milan system and correlated with corresponding histopathological follow-up. Risk of malignancy for each diagnostic
                  category was calculated. Results: A total of 54 FNAC of salivary gland lesions were evaluated retrospectively and categorized as: non-diagnostic (ND)-6 (11.11%), non-neoplastic (NN)-12
                  (22.22%), atypia of undetermined significance (AUS)-1 (1.85%), benign neoplasms (BN)- 18 (33.33%), salivary gland of uncertain
                  malignant potential (SUMP)- 2 (3.70%), suspicious for malignancy (SM)- 1 (1.85%), and malignant (M) 14 (25.92%). Histopathological
                  follow-up was available for 32 of 54 cases (40.4%). Sensitivity, specificity, positive predictive value, negative predictive value and
                  diagnostic accuracy were calculated as 87.50%, 100.00%, 100.00%, and 88.89%, 93.75 respectively. ROM for every category was
                  ND-50%, NN- 0%, AUS- 0%, BN-6.6%, SUMP-100%, SM- 100%, and M-100%. Conclusion: Fine-needle aspiration is a precise diagnostic tool for salivary gland lesions. However, some cases with unusual cytology
                  and overlapping features will have diagnostic and management difficulties. 
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               Introduction
               
            

            Fine-needle aspiration cytology (FNAC) is one of the important and well-accepted techniques for diagnosing salivary gland
               lesions and it is useful in differentiating non-neoplastic lesions from neoplastic, and benign from malignant neoplasms accurately.
               1, 2, 3, 4, 5, 6 Sometimes morphologic features of salivary gland tumours are imbricating and heterogeneous with occasional unusual presentations,
               a precise diagnosis can be challenging. The American Society of Cytopathology and the International Academy of Cytology proposed
               an international classification system to conquer this challenge intending to bring similarity in the reporting on FNAC of
               salivary gland lesions named the Milan System for Reporting Salivary Gland Cytopathology (MSRSGC) in 2018, which was designed to
               imitate the advantages of The Bethesda System for reporting cervical and thyroid cytology. 7 The MSRSGC is a much-needed universal format for reporting salivary gland cytopathology into reproducible diagnostic categories
               for a more objective malignancy risk﻿ stratification. It enhances the efficacy of salivary gland FNA and allows better communication
               amongst the cytopathologist and that between the cytopathologist and the treating clinicians.﻿
            

            The second edition of MSRSGC, published in July 2023 includes definition, morphological criteria, and explanations for each of
               the diagnostic categories and refined risk of malignancy based on the numerous discussions, careful review, and analysis (Table  1). 8

            
                  
                  Table 1

                  
                     Risk of malignancy in the second edition of the Milan System for Reporting Salivary Gland Cytopathology
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Diagnostic category

                           
                        
                        	
                              
                           
                            Risk of malignancy

                           
                        
                     

                     
                           	
                              
                           
                            Category I

                           
                        
                        	
                              
                           
                            Non-Diagnostic

                           
                        
                        	
                              
                           
                            15%

                           
                        
                     

                     
                           	
                              
                           
                            Category II

                           
                        
                        	
                              
                           
                            Non-Neoplastic

                           
                        
                        	
                              
                           
                            11% 

                           
                        
                     

                     
                           	
                              
                           
                            Category III

                           
                        
                        	
                              
                           
                            Atypia of Undetermined Significance (AUS)

                           
                        
                        	
                              
                           
                            30% 

                           
                        
                     

                     
                           	
                              
                           
                            Category IV

                           
                        
                        	
                              
                           
                           Neoplasm   

                           
                        
                        	
                              
                           
                           IV A) Benign

                           
                        
                        	
                              
                           
                            < 3%

                           
                        
                     

                     
                           	
                              
                           
                           IV B) Salivary Gland Neoplasm of Uncertain Malignant Potential (SUMP)

                           
                        
                        	
                              
                           
                            35 %

                           
                        
                     

                     
                           	
                              
                           
                            Category V

                           
                        
                        	
                              
                           
                            Suspicious for Malignancy

                           
                        
                        	
                              
                           
                            83%

                           
                        
                     

                     
                           	
                              
                           
                            Category VI

                           
                        
                        	
                              
                           
                            Malignant

                           
                        
                        	
                              
                           
                            > 98%

                           
                        
                     

                  
               

            

            It includes new chapters dedicated to application of salivary gland imaging, latest ancillary studies, clinical management, and histological
               diagnosis including updates in recent WHO 5TH edition of head and neck tumours released in 2022. 9

            Present study correlates the findings of fine needle aspiration smears of salivary gland lesions carried out at our institute
               during a period of 2 years with histopathological diagnosis wherever possible. The FNA diagnosis were categorized in accordance
               with second edition of MSRSGC, 2023 and histopathological reporting was done in accordance with the WHO 5th edition of head and neck tumours, 2022.
            

         

         
               
               Materials and Methods
               
            

            The study was done in the Department of Pathology, SGT Medical College and Research Institute, Gurugram, Haryana. A retrospective
               study was done where all cases of salivary gland FNAC performed from 1 April 2022 to 31 March 2024 were retrieved from the
               departmental archives. These salivary gland lesions were earlier aspirated and two to three slides were prepared and stained
               with Giemsa stain and Papanicolaou stain for routine cytopathology reporting. Fine-needle aspiration cytology diagnosis was
               retrospectively classified according to the second edition of MSRSGC, 2023 into the following categories: ND - Non-Diagnostic,
               NN - Non-Neoplastic, AUS-Atypia of undetermined significance, BN - Benign Neoplasm, SUMP - Salivary gland neoplasm of uncertain
               malignant potential, SM - Suspicious for malignancy and M - Malignant. Along with the cytological diagnosis, age and gender
               of the patients and site of FNAC were also recovered from the departmental records.
            

            Histopathological diagnosis in all the available cases with surgical excision were also retrieved and the cyto-histopathological correlation was
               performed. Surgically resected specimens for histopathological examination were received in 32 cases. Slides were stained with
               hematoxylin and eosin stain and  categorization were done according to the WHO classification. Histopathology diagnosis was
               classified into non-neoplastic, benign and malignant. Both cytology smears and histology slides were re-examined to verify
               the diagnosis. Results of cytology and histopathology were compared, and the malignancy risk was calculated.
            

            
                  
                  Statistical Analysis
                  
               

               Data was entered in Microsoft Excel, version 2309 and statistical analysis was performed in IBM SPSS Statistics for Windows,
                  version 20.0, NY. The sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) of FNAC
                  were also calculated.
               

            

         

         
               
               Result
               
            

            54 cases of fine needle aspiration of the salivary gland were included in the present study, of which 21 were males (38.8%) and the
               rest 33 were female (61.2%) [Table  2].
            

            
                  
                  Table 2

                  
                     
                     Demographic details of the patient who underwent Salivary gland 
                     FNAC
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Gender

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            21 (38.8%)

                           
                        
                     

                     
                           	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                            33 (61.2%)

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            54 (100%)

                           
                        
                     

                  
               

            

            The age range of the patients were from 12 to 78 years with a mean of 46 years. The frequent age group involved was 41 to
               50 years with 22 (40.74%) cases followed by 51 to 60 years with 14 (25.9%) cases.
            

            Parotid gland was most commonly involved constituting of 36 (66.66%) cases, followed by the submandibular constituting 12
               (22.22%) cases, followed by the minor salivary glands constituting 4 (7.4%) cases, and the sublingual gland comprising of
               2 (3.7%) cases [Table  3].
            

            
                  
                  Table 3

                  
                     The salivary gland involved in patients who underwent 
                     FNAC
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Gland Involved

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Parotid gland

                           
                        
                        	
                              
                           
                            36 (66.66%)

                           
                        
                     

                     
                           	
                              
                           
                            Submandibular gland

                           
                        
                        	
                              
                           
                            12 (22.22%)

                           
                        
                     

                     
                           	
                              
                           
                            Sublingual gland

                           
                        
                        	
                              
                           
                            2 (3.7%)

                           
                        
                     

                     
                           	
                              
                           
                            Minor salivary glands

                           
                        
                        	
                              
                           
                            4 (7.4%)

                           
                        
                     

                  
               

            

            Cytological diagnosis was broadly categorized according to the proposed Milan system for reporting salivary gland cytopathology
               [Table  4 ] and subcategorized according to the final diagnosis [Table  5].
            

            
                  
                  Table 4

                  
                     FNAC categorization using the Milan 
                     system
                     
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Cytologic diagnostic category
                              
                           

                           
                        
                        	
                              
                           
                           
                              Total number of cases (n = 54)
                              
                           

                           
                        
                        	
                              
                           
                           Cases with histopathology follow up (n = 32) 
                           

                           
                        
                     

                     
                           	
                              
                           
                           Non-Diagnostic 

                           
                        
                        	
                              
                           
                           6 (11.11%) 

                           
                        
                        	
                              
                           
                           2 

                           
                        
                     

                     
                           	
                              
                           
                           Non-Neoplastic 

                           
                        
                        	
                              
                           
                           12 (22.22%) 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                     

                     
                           	
                              
                           
                           Atypia of undetermined significance 

                           
                        
                        	
                              
                           
                           1 (1.85%) 

                           
                        
                        	
                              
                           
                           1 

                           
                        
                     

                     
                           	
                              
                           
                           Benign Neoplasm 

                           
                        
                        	
                              
                           
                           18 (33.33%) 

                           
                        
                        	
                              
                           
                           15 

                           
                        
                     

                     
                           	
                              
                           
                           Salivary gland neoplasm of uncertain malignant potential. 

                           
                        
                        	
                              
                           
                           2 (3.70%) 

                           
                        
                        	
                              
                           
                           1 

                           
                        
                     

                     
                           	
                              
                           
                           Suspicious for malignancy 

                           
                        
                        	
                              
                           
                           1 (1.85%) 

                           
                        
                        	
                              
                           
                           1 

                           
                        
                     

                     
                           	
                              
                           
                           Malignant 

                           
                        
                        	
                              
                           
                           14 (25.92%) 

                           
                        
                        	
                              
                           
                           12 

                           
                        
                     

                  
               

            

            
                  
                  Table 5

                  
                     Spectrum of salivary gland lesions based on Milan System
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Cytologic diagnostic category 
                           

                           
                        
                        	
                              
                           
                            Total number of cases (n = 54)

                           
                        
                        	
                              
                           
                            Subcategories

                           
                        
                        	
                              
                           
                            Total number of cases (n=54)

                           
                        
                     

                     
                           	
                              
                           
                            Non-Diagnostic

                           
                        
                        	
                              
                           
                            6 (11.11%)

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Non-Neoplastic

                           
                        
                        	
                              
                           
                            12 (22.22%)

                           
                        
                        	
                              
                           
                            Mucocele

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Chronic sialadenitis

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            Acute sialadenitis

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                     
                           	
                              
                           
                            Sialadenosis

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Granulomatous sialadenitis

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                     
                           	
                              
                           
                            Reactive lymphadenitis

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            Atypia of undetermined significance

                           
                        
                        	
                              
                           
                            1 (1.85%)

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Benign Neoplasm

                           
                        
                        	
                              
                           
                            18 (33.33%)

                           
                        
                        	
                              
                           
                            Pleomorphic adenoma

                           
                        
                        	
                              
                           
                            9

                           
                        
                     

                     
                           	
                              
                           
                            Warthin's tumor

                           
                        
                        	
                              
                           
                            4

                           
                        
                     

                     
                           	
                              
                           
                            Basaloid neoplasm 

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Oncocytoma

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Lipoma

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                     
                           	
                              
                           
                            Salivary gland neoplasm of uncertain malignant potential

                           
                        
                        	
                              
                           
                            2 (3.70%)

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Suspicious for malignancy

                           
                        
                        	
                              
                           
                            1 (1.85%)

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Malignant

                           
                        
                        	
                              
                           
                            14 (25.92%)

                           
                        
                        	
                              
                           
                            Mucoepidermoid carcinoma 

                           
                        
                        	
                              
                           
                            8

                           
                        
                     

                     
                           	
                              
                           
                            Adenoid cystic carcinoma 

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Salivary duct carcinoma

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Acinic cell carcinoma

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                     
                           	
                              
                           
                            Non-Hodgkin’s Lymphoma

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                  
               

            

            
                  
                  	
                     Non-Diagnostic: The adequacy criteria are not well defined for salivary gland FNAC; however, it has been recommended that low cellular smears
                        cause higher discrepancy rates. 4  A total of six cases were categorized under this. In this category, smears had a very scant cell population or necrotic
                        cell debris only. In some cases, only cystic aspirate yielded, and no cytological diagnosis could be furnished.
                     

                  

                  	
                     Non-Neoplastic: This group comprised of twelve cases. The smears did not show any cytological evidence of neoplasm. There were only acinar
                        or ductal epithelial cells with or without an inflammatory background. 
                     

                  

                  	
                     Atypia of undetermined significance: This category included one case where the cellular aspirate did not confirm a neoplasm both quantitatively as well as qualitatively
                        which was later diagnosed as non-neoplastic on histopathology. 
                     

                  

                  	
                     Benign Neoplasms: Most cases comprising of eighteen cases were placed in this category. Pleomorphic adenoma and Warthin's tumor constituted
                        majority of cases with nine and four cases respectively. Pleomorphic adenoma and Warthin's tumor had clear cytologic and definitive
                        criteria for diagnosis. Other neoplasms appearing benign had a fibrillary or myxoid stroma and were categorized as either
                        basaloid or oncocytic neoplasms with two cases each followed by one case of lipoma.
                     

                  

                  	
                     Salivary gland neoplasm of uncertain malignant potential (SUMP): Smears that were highly cellular (>75%), with a moderate amount of atypia, were grouped under this category. Two cases were
                        included in this category.
                     

                  

                  	
                     Suspicious for malignancy: One case was reported in this category. Cytological findings were suggestive of malignancy but were qualitatively or quantitative
                        insufficient for definitive diagnosis of any carcinoma or malignant neoplasm of the salivary gland.
                     

                  

                  	
                     Malignant: Mucoepidermoid carcinoma (MEC) was the most reported malignancy, eight of fourteen cases, in this study followed by adenoid
                        cystic carcinoma and salivary duct carcinoma with two cases each, followed by one case each of acinic cell carcinoma and Non–Hodgkin
                        lymphoma. 
                     

                  

               

            

            Histopathology diagnosis was received for 32 cases and the spectrum of lesions on histopathological examination was studied
               [Table  6] [Figure  1, Figure  2, Figure  3, Figure  4, Figure  5]. Correlation was done between cytological and histopathological diagnosis and malignancy risk was calculated for each category.
               Overall malignancy risk was highest (100%) in SUMP, Suspicious of malignancy and Malignant lesions and lowest (0%) in Non-neoplastic
               and Atypia of undetermined significance [Table  7].
            

            
                  
                  Table 6

                  
                     Spectrum of lesions on histopathological examination
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Cytologic category (MILAN system)

                           
                        
                        	
                              
                           
                            Benign Lesion on Histopathology

                           
                        
                        	
                              
                           
                            Malignant Lesion on Histopathology

                           
                        
                     

                     
                           	
                              
                           
                            Non-Diagnostic (2)

                           
                        
                        	
                              
                           
                            Chronic Sialadenitis

                           
                        
                        	
                              
                           
                            Mucoepidermoid Carcinoma

                           
                        
                     

                     
                           	
                              
                           
                            Non-Neoplastic

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Atypia of undetermined significance (1)

                           
                        
                        	
                              
                           
                            Chronic Sialadenitis

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            Benign Neoplasm (15)

                           
                        
                        	
                              
                           
                            Pleomorphic adenoma (7) Warthin's tumor (3) Basaloid neoplasm (1) Oncocytoma (2) Lipoma (1)

                           
                        
                        	
                              
                           
                            Adenoid Cystic Carcinoma (1)

                           
                        
                     

                     
                           	
                              
                           
                            SUMP (1)

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Carcinoma Ex-Pleomorphic Adenoma

                           
                        
                     

                     
                           	
                              
                           
                            Suspicious for malignancy (1)

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Salivary duct Carcinoma

                           
                        
                     

                     
                           	
                              
                           
                            Malignant (12)

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Mucoepidermoid carcinoma (7) Adenoid cystic carcinoma (2) Salivary duct carcinoma (1) Acinic cell carcinoma (1) Non-Hodgkin’s
                              Lymphoma (1)
                           

                           
                        
                     

                  
               

            

            
                  
                  Table 7

                  
                     Cyto-histopathological correlation with risk of malignancy (n = 32)
                     
                  

               

               
                     
                        
                           	
                              
                           
                           
                              
                                 
                                 
Cytologic category 

                                 
                              
                           
                           
                        
                        	
                              
                           
                           
                              
                                 
                                 
Histopathologic category 

                                 
                              
                           
                           
                        
                     

                     
                           	
                              
                           
                           
                              
                                 
                                 
Malign ant neoplasm 

                                 
                              
                           
                           
                        
                        	
                              
                           
                           
                              
                                 
                                 
Benign neoplasm 

                                 
                              
                           
                           
                        
                        	
                              
                           
                           
                              
                                 
                                 
Non-neo plastic 

                                 
                              
                           
                           
                        
                        	
                              
                           
                           
                              
                                 
                                 
Total 

                                 
                              
                           
                           
                        
                        	
                              
                           
                           
                              
                                 
                                 
Maligna ncy Risk (%) 

                                 
                              
                           
                           
                        
                     

                     
                           	
                              
                           
                           Non-Diagnostic 

                           
                        
                        	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           2 

                           
                        
                        	
                              
                           
                           50 

                           
                        
                     

                     
                           	
                              
                           
                           Non-Neoplastic 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                     

                     
                           	
                              
                           
                           Atypia of undetermined significance 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                     

                     
                           	
                              
                           
                           Benign Neoplasm 

                           
                        
                        	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           14 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           15 

                           
                        
                        	
                              
                           
                           6.6 

                           
                        
                     

                     
                           	
                              
                           
                           SUMP 

                           
                        
                        	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                     
                           	
                              
                           
                           Suspicious for malignancy 

                           
                        
                        	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                     
                           	
                              
                           
                           Malignant 

                           
                        
                        	
                              
                           
                           12 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           0 

                           
                        
                        	
                              
                           
                           12 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                  
               

            

            On cyto-histo correlation, Sensitivity was calculated at 87.5%, specificity at 100%, positive predictive value at 100%, and
               negative predictive value at 88.89% [Table  8].
            

            
                  
                  Table 8

                  
                     Statistical parameters of Milan system of reporting salivary gland FNAC
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Statistical parameters

                           
                        
                        	
                              
                           
                            Percentage %

                           
                        
                     

                     
                           	
                              
                           
                            Sensitivity

                           
                        
                        	
                              
                           
                            87.5%

                           
                        
                     

                     
                           	
                              
                           
                            Specificity

                           
                        
                        	
                              
                           
                            100%

                           
                        
                     

                     
                           	
                              
                           
                            Positive predictive value

                           
                        
                        	
                              
                           
                            100%

                           
                        
                     

                     
                           	
                              
                           
                            Negative predictive value

                           
                        
                        	
                              
                           
                            88.89%

                           
                        
                     

                     
                           	
                              
                           
                            Diagnostic Accuracy

                           
                        
                        	
                              
                           
                            93.75%

                           
                        
                     

                  
               

            

         

         
               
               Discussion
               
            

            FNAC has shown to be remarkable as an early step in the diagnosis and management of salivary gland pathology. 10, 11, 12  Communication between cytopathologists and clinicians can improve the FNA reporting of salivary gland lesions. This promoted
               the development of a uniform system for reporting salivary gland FNA, i.e., MSRSGC. 8 
            

            In the present study, parotid gland was most commonly involved, constituting 36 (66.66%) cases, followed by the submandibular constituting 12
               (22.22%) cases, followed by the minor salivary glands constituting 4 (7.4%) cases, and the sublingual gland comprising of
               2 (3.7%) cases. A similar pattern of involvement was seen in the study by Jain R et al. in which out of 80 cases, 54 (67.5%)
               are of parotid gland, 24 (30%) are of submandibular gland and 2 (2.5%) are of minor salivary gland. 8

            In the study by Griffith et al., salivary gland lesion FNAC was categorized into commonest morphological categories of benign,
               neoplasm of uncertain malignant potential, suspicious, and malignant and interpreted risk of malignancy of different categories,
               which was in accordance to MSRSGC. 8, 11 We also divided cases into similar categories.
            

            In this study, among 54 FNAs, 11.11% were nondiagnostic, 22.22% were nonneoplastic, atypia of undetermined significance 1.85%,
               33.33% were benign, 2% were SUMP, 1.85% were suspicious for malignant neoplasm, and 25.92% were malignant. Related findings
               were also seen in the studies of Rossi et al. and others. 13, 14, 15, 16, 17

            Histological diagnosis of all the follow up case was made according to WHO classification of tumors of Head and neck 5th edition. 9

            
               Category I
               
            

            Out of the six cases categorized as Non-Diagnostic on FNAC, two cases were followed histopathologically, out of which one
               turned out to be malignant (Mucoepidermoid carcinoma) and the other was chronic sialadenitis, resulting in malignancy risk
               of 50 % which is higher than the range given by MSRSGC. This represents a selection bias for ROM, which are calculated based
               only on cases with available histology. The is due to remission of infectious and inflammatory lesion following antibiotics,
               thus not requiring histopathological follow up. So, the ROM is therefore likely to be higher. The studies by Tochtermann et
               al 18, Lubin et al 19, and Mazzola et al20 shows the similar effect.
            

            In our study, Cystic degeneration of the tumor and aspiration of cyst fluid only with a background of necrotic debris was
               the main reason for inconclusive reports. This can be prevented by USG-guided FNA from solid areas of the tumor. Another nondiagnostic
               case which was reported as chronic sialadenitis on histopathology, may be due to the sampling error and can be averted by
               taking multiple aspirates. 
            

            
               Category II
               
            

            In the nonneoplastic category of 12 cases of inflammatory and cystic lesions, none of the cases were followed histopathologically,
               this may be because of remission. Thus, the ROM of this category comes out to be 0%. 
            

            
               Category III
               
            

            This category involves atypia of undetermined significance. Only one case was placed in this category, which on histopathology
               follow up came out to be Chronic Siladinitis. The reason behind the cytopathological categorization may be reactive atypia
               which can be seen in inflammatory lesions. Thus, the risk of malignancy of this category also came out to be 0%.
            

            
               Category 
               IVa
               
            

            Out of the 18 cases placed in the benign neoplasm category, on histopathology follow up of 15 cases, one case diagnosed as
               pleomorphic adenoma on FNAC, histopathologically came out to be adenoid cystic carcinoma giving the risk of malignancy 6.6%.
               The similarity in morphology between pleomorphic adenoma and adenoid cystic carcinoma like the presence of hyaline globules
               and myxoid stroma leads to the wrong interpretation as also seen in the study by Klijanienko and Vielh 21 . More wariness and attention to the cellular details should eliminate this problem.
            

            
               Category 
               IVb, V, VI
               
            

            Malignancy risk in SUMP, suspicious for malignancy and malignant categories was 100 % each. Case of SUMP turned out to be
               carcinoma ex pleomorphic adenoma. This may be due to benign component of pleomorphic adenoma seen along with clusters of atypical
               cells. One case of suspicious of malignancy turned out to be salivary duct carcinoma.
            

            The risk of malignancy of this study was compared to other similar studies. 8, 14, 15, 16, 17, 18, 22 and was found to be variable in various studies. [Table  9] This variability in various study may be due to heterogeneous FNA sampling and tumor types.
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                     Comparison of Risk of malignancy in various studies
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            In their study, Jalal et al. reviewed 37 articles from year 2017 to 2020. The total number of salivary gland lesion FNA cases
               were 16,394, and 8,468 had histological follow-up, resulting in the mean ROM of 16.9% for category I, 10.5% for category II,
               39.3% for category III, 2.9% for category IVa, 39.4% for category IVb, 84.2% for category V, and 97.5% for category VI, which
               corresponded to the ROM range of MSRSGC. 23  Other metanalysis on 10 randomly selected studies by Wang et al. 24 shows similar ROM in the various categories, accounting for 11.4%, 10.9%, 30.5%, 2.8%, 37.7%, 83.8%, and 97.7% in I, II,
               III, IVa, IVb, V, and VI categories respectively. 25 
            

            On correlation of cytopathology with histopathology, FNA reporting of salivary gland lesion using MSRSGC yielded sensitivity
               of 87.5%, specificity of 100%, positive predictive value of 100%, and negative predictive value of 88.89%. P value was calculated
               to be <0.001. These findings are in accordance with various studies done on cytohistological correlation. Many publications
               also have chronicled the sensitivity, and specificity of 87%–100%, which might be caused by the heterogeneous FNA sampling
               and due to morphologically similar tumor types and observer experience [Table  10].14, 15, 16, 23, 26, 27 
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                     Comparisons of sensitivity and specificity, Positive predictive value and Negative predictive value of various studies
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                  Figure 1

                  
                     Pleomorphic adenoma- Clusters of ductal and myoepithelial cells with fibrillary stroma. (MGG 100x), 2. Pleomorphic adenoma-
                        Cyst and tubules lined by inner layer of epithelial cells and outer layer of myoepithelial cell scattered within the myxoid
                        stroma. (H & E 100x), 3. Warthin tumor- Monolayered sheet of 
                     oncocytic cells with lymphocytes and cellular debris in the background. (MGG 400x), 4. Warthin Tumour
                     - Cystic spaces lined by double layer of surface 
                     oncocytic columnar cells with underlying basal cells resting on dense lymphoid stroma. (H & E 400x)
                     
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/51cbf824-c85c-4424-85f6-e176052f4958image1.jpeg]

            
                  
                  Figure 2

                  
                     5. Mucoepidermoid Carcinoma- Clusters of epidermoid, 
                     intermediate and mucous cells in a dirty necrotic background. (MGG 400x), 6. Mucoepidermoid Carcinoma- Solid cystic pattern
                        comprising of solid nests and sheets of epidermoid cells embedding mucocytes and intermediate cells. (H & E 400x), 7. Salivary
                        Duct Carcinoma- Cluster of pleomorphic epithelial tumour cells with macrophages and dirty necrotic background. (MGG 400x),
                        8. Salivary Duct Carcinoma- 
                     Tumour
                      cells arranged in cords, 
                     nests
                      and cribriform pattern with central necrosis. (H & E 100x)
                     
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/51cbf824-c85c-4424-85f6-e176052f4958image2.jpeg]

            
                  
                  Figure 3

                  
                     9. Adenoid Cystic Carcinoma- Syncytial cluster of basaloid 
                     tumour cells with membranous hyaline matrix. (MGG 100x), 10. Adenoid Cystic Carcinoma- Cribriform pattern of tumour cells
                        with hyalinized globules. (H & E 100x), 11. Acinic cell carcinoma- Loosely cohesive clusters and aggregates of acinar-like
                        tumour cells with abundant granular finely vacuolated cytoplasm, round nuclei and conspicuous nucleoli. (MGG 400x), 12. Acinic
                        cell carcinoma-Solid sheet of serous acinar cells with finely vacuolated cytoplasm. (H & E 400x)
                     
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/51cbf824-c85c-4424-85f6-e176052f4958image3.png]

            
                  
                  Figure 4

                  13. Non diagnostic on cytology yielding only degenerated cells in an inflammatory background (MGG 100x), 14. Corresponding
                        tissue section shows Chronic sialadenitis with ducts of salivary gland and lymphocytic inflammation (H&E 400x), 15. Non diagnostic
                        on cytology due to presence of haemorrhagic cystic fluid with few macrophages only (MGG 400x), 16. Corresponding tissue section shows Mucoepidermoid carcinoma
                        with cystic areas (H&E 400x)
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                  Figure 5

                  
                     17. Diagnosed as Pleomorphic adenoma on cytology due to presence of myxoid stroma (MGG 400x), 18. Corresponding tissue section
                        shows Adenoid cystic carcinoma with cribriform pattern of ductal and myoepithelial cells with myxoid globules. (H&E 100x),
                        19. Diagnosed as Atypia of undetermined significance on cytology due to presence of few atypical cells (MGG 100x), 20. Corresponding
                        tissue section shows Chronic sialadenitis with acini and duct of salivary gland along with lymphocytic inflammation (H&E 400x)
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               Conclusion
               
            

            Fine needle aspiration cytology is a steady, safe, reliable, economically practical technique in diagnosing the salivary gland
               lesions. However, globally diagnostic complexity and the heterogeneous approach to the salivary gland tumors needs a risk-based
               broad stratification categorization for productive managements. The Milan classification tries to address this requirement
               by providing an effective six-tiered initial grading system while providing the cytopathologist with an easy template-based
               classification system, which marginalizes diagnostic discrepancies to a minimum.
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