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            Abstract

            
               
Carcinoma ex pleomorphic adenoma (Ca ex PA) is a rare malignancy that represents a transformation of a primary pleomorphic
                  adenoma (PA), or carcinoma arising from primary (de novo) or recurrent or pre-existing pleomorphic adenoma (PA). Pleomorphic
                  adenoma is a benign mixed common neoplasm that arises from the major salivary gland. Here we are presenting a case report
                  of a 60-year-old female patient with a history of swelling in her right parotid region for 1 year. After a thorough clinical
                  and histological examination it is diagnosed as carcinoma ex pleomorphic adenoma (Ca ex PA). In our case report we are more
                  emphasizing the histological behavioral pattern of Carcinoma ex pleomorphic adenoma in preexisting pleomorphic adenoma (Ca
                  ex PA) as distinctive histological features of this rare tumor play an essential role in the diagnosis of this tumor and thus,
                  aid in the correct treatment plan and better prognosis.
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               Introduction

            The parotid gland is the largest gland out of the 3 Major salivary (i.e., Submandibular, and sublingual Glands) along with
               other Minor (i.e., Labial, Lingual, Palatal, Buccal, Gloss palatine, and Retromolar Glands) salivary glands. Parotid Gland
               is an exocrine gland (i.e., having an extended duct known as Stenson’s Duct), located superficially (known as Parotid Space)
               outside the oral cavity in front of the external ear.1, 2 Salivary gland diseases, and tumors constitute a diversity of lesions with great morphologic variation thus posing difficulty
               in diagnosis. It can arise from major as well as minor salivary glands.3 Pleomorphic adenoma (Mixed Tumor) is also one of the most common benign mixed neoplasms which mainly arise from major salivary
               glands (53% to 77% occurs in the parotid gland).4 It is entirely of epithelial origin and the term mixed tumor is used as a descriptive term indicating the histologically
               morphologic diversity features because of differentiation of tumor cells/Metaplasia in fibrous, Osseous, and chondroid areas.3  It rarely undergoes a malignant transformation. But malignant changes that occur in pleomorphic adenoma will be because of long-standing adenoma, recurrence of tumor, radiation
               therapy, old age, and tumor size. The risk of developing malignancy in pleomorphic adenoma is about 1.5% but increases to
               9.5% for a duration of 15 years.4, 5 
            

            The Carcinoma ex pleomorphic adenoma (Ca ex PA) is defined as a carcinoma arising from a primary (de novo) or recurrent benign
               pleomorphic adenoma (PA),6, 7, 8 that is, it evolves from a pre-existing benign pleomorphic adenoma. Carcinoma ex pleomorphic adenoma (Ca ex PA) is an infrequent
               aggressive malignancy that accounts for approx. 3.6% (range, 0.9%–14%) of all salivary neoplasms and for 11.7% (range, 2.8%–42.4%)
               of salivary malignancies.9 
            

            Here, we are presenting a rare case report of 60 years old female patient who visited our clinic with a chief complaint of
               painless swelling in the right parotid gland region in the past 1 year. On taking history it was revealed that swelling was
               small and inconspicuous initially and grew gradually to a current size 5.1 x 2.0 x 3.2 cm within 1 year. Initially, an incisional
               biopsy was performed and diagnosed as Pleomorphic adenoma (PA) consequently excisional biopsy was performed and Carcinoma
               ex pleomorphic adenoma (Ca ex PA) was diagnosed.
            

         

         
               Case Report

            A 60-year-old female patient reported to our clinic with a chief complaint of swelling in her right parotid gland region for
               1 year. The swelling was initially small and gradually increased within 1 year. The growth was painless, solitary, well-delineated,
               intermittent, and slow in nature. 
            

            On inspection, it is found that the right parotid gland region was slightly deformed due to swelling. The patient did not
               show any sign of facial palsy or ear sensory disturbances. There were no signs of any elevation of the right ear lobe.
            

            On palpating, the swelling was found to be firm in consistency and fixed to the deep planes of parotid glands. The superficial
               skin was smooth, lobulated with no ulceration present. The lymph nodes were non-tender.
            

            The patient was instructed to undergo an excisional biopsy of the same region. On Gross examination, we received a single
               bit soft tissue specimen with rough surface texture area, grayish in color, partially encapsulated in some areas, measuring
               approx. 2x2x1 cm in size, firm in consistency (Figure  1). The tissue is then longitudinally cut into two sections (Figure  2) and one of the tissues was kept for routine H & E routine procedure.
            

            The H & E stained tissue section were then examined microscopically to give a confirmed diagnosis. All the tissue sections
               examined are shown in this case report (Figure  3, Figure  4, Figure  5, Figure  6, Figure  7, Figure  8, Figure  9, Figure  10). Based on clinical and histopathological examination of all the sections, the lesion was diagnosed as carcinoma ex pleomorphic
               adenoma.
            

            On histopathological Examination, the given H & E stained soft tissue sections reveal incompletely encapsulated lesion tissue
               (Figure  3) and cystic degeneration (Figure  4) indicating long-standing tumors. The given section also shows large areas of dyskeratosis with various other dysplastic
               features like cellular and nuclear pleomorphism, Hyperchromatism (Figure  5, Figure  10). It also shows diverse histologic patterns arranged in sheet, cords, Islands, trabeculae, rosette, myxoid degeneration (Figure  6), osteoid formation (Figure  7), carcinomatous changes like the formation of keratin Pearls (Figure  8), and duct-like structures (Figure  9) which is a classical feature of carcinoma ex pleomorphic adenoma.
            

            
                  
                  Figure 1

                  Under this figure single soft tissue specimen with encapsulated mass is seen measuring approx. 2x2x1 cm in size
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                  Figure 2

                  Same soft tissue specimen is splatted into longitudinal section and sent for routine H & E staining procedure

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/222a75cf-be91-44c6-9df3-057023dbb5d5/image/0a5aa8a8-eff4-4b6e-bc0e-13e417a592e1-uimage.png]

            

            

            
                  
                  Figure 3

                  H&E (10x magnification) stained section reveals lesioned tissue showing capsule partially encapsulating underlying connective
                     tissue 
                  

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/222a75cf-be91-44c6-9df3-057023dbb5d5/image/1212a0b2-9797-45e8-9e6a-505f6c4abc20-uimage.png]

            

            

            
                  
                  Figure 4

                  H&E (10x magnification) showing Cystic Degeneration thus indicating long term tumor 
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                  Figure 5

                  H&E (10x magnification) showing morphologic diversity in the form of rosette pattern, large areas of Dyskeratosis along with
                     areas of cellular and nuclear pleomorphism
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                  Figure 6

                  H&E (10x magnification) showing ductal pattern, myxoid degeneration along with adipose tissue
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                  Figure 7

                  H&E (10x magnification) showing Osteoid formation within the given section
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                  Figure 8

                  H&E (10x magnification) showing increased dysplastic area present in the core of regional tissue, larger area revealing well
                     defined rosette pattern, carcinomatous changes including keratin pearls, nuclear pleomorphism within the given section
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                  Figure 9

                  H&E (10x magnification) showing ductal pattern, myxoid degeneration, adipose tissue, moderate to severe inflammatory cells
                     within connective tissue stroma.
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                  Figure 10

                  H&E (10x magnification) showing diversity of tumor cells in the form of dysplastic areas along with cellular and nuclear pleomorphism.

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/222a75cf-be91-44c6-9df3-057023dbb5d5/image/f35f51e8-3159-4ebe-8c64-11977e33827d-uimage.png]

            

         

         
               Discussion

            Salivary Gland diseases and tumors comprise a heterogeneous group of entities of diverse etio-pathogenic backgrounds. Most
               salivary gland diseases have specific and non-specific developmental, inflammatory, immunological, or metabolic origins.10 
            

            Pleomorphic Adenoma (PA) or Benign Mixed Tumor is the most common neoplasm of the salivary gland which is histologically characterized
               by the complex intermingling of epithelial components and mesenchymal areas.10 It consists of cells exhibiting the ability to differentiate between epithelial (Ductal and Non-Ductal) cells and mesenchymal
               (Chondroid, Myxoid, and Osseous) cells. This tumor is not a 'mixed' tumor in the true sense of being teratomatous or derived
               from more than one primary tissue.11 Mixed tumor is simply used as a descriptive term for a neoplasm that characteristically shows combined features of epithelium
               and connective tissue-like growth. Morphologic diversity is i.e., a hallmark of the tumor composing of glandular epithelium
               and myoepithelial cells within the mesenchyme-like background.3 
            

            The pathogenesis of pleomorphic adenoma reveals that these tumor cells undergo metaplasia, because of which these cells exhibit
               different histopathological pictures consisting of fibrous, myxoid, chondroid, osseous, and hyalinized areas. These different
               morpho differentiative pictures can be explained by the reserve cell theory given by Batsakis and his associates according
               to which the intercalated duct reserve cell is the histogenesis precursor of Pleomorphic adenoma. Recent concepts reveal that
               this unique tumor revolves around both myoepithelial cells and the reserve cells of intercalated ducts. Also, some studies
               prove that there is a chromosomal aberration in the long arm of 8 and 12 and chromosomal translocations between chromosomes
               3 and 8 thereby juxtaposing the PLAG 1 gene with the ß-catenin gene. Because of this arrangement, the ß-catenin pathway gets
               activated resulting in an inappropriate division of cells.12

            PLAG1 encodes a nuclear oncoprotein (PLAG1) that functions as a DNA-binding transcription factor.13, 14, 15 Several genes upregulated by PLAG1 are growth factors, including human IGF-II. Activation of the IGF-II signaling pathway
               is one of the main molecular mechanisms mediating PLAG1-induced oncogenesis.14, 15, 16, 17 
            

            Carcinoma ex pleomorphic adenoma (Ca ex PA) is a rare malignant transformation of a benign primary pleomorphic adenoma (PA).18 The pathogenesis of Ca ex PA can be explained by 2 hypotheses: First, these tumors are malignant in nature since from the
               origin and secondly these tumors undergo the carcinomatous transformation of a primary tumor (de novo) or recurrent pleomorphic
               adenoma.9, 19 The incidence of Carcinoma ex pleomorphic adenoma accounts for 5 to 25% of primary pleomorphic adenoma (PA).20, 21 Misdiagnosis is common, as the residual pleomorphic adenoma component may be small, and therefore missed, on histological
               analysis. The most common clinical presentation of Carcinoma ex pleomorphic adenoma is of a firm mass in the parotid gland.
               The entity is difficult to diagnose preoperatively. Pathological assessment is the gold standard for making the diagnosis.
               Treatment for Carcinoma ex pleomorphic adenoma often involves an ablative surgical procedure, which may be followed by radiotherapy.
               Overall, patients with Carcinoma ex pleomorphic adenoma have a poor prognosis. Accurate diagnosis and aggressive surgical
               management of patients presenting with Carcinoma ex pleomorphic adenoma can increase their survival rates.22 
            

            
                  Histo-pathological variants of carcinoma ex pleomorphic adenoma

               The proportion of the adenoma and carcinoma components determines the macroscopic features of this neoplasm.22 Based on the presence and degree of invasion of this carcinomatous component outside the fibrous capsule, WHO divided Ca
                  ex PA into 3 groups.19

            

            
                  Non-invasive Ca ex PA (Also known as intra-capsular CA ex PA carcinoma in situ)

               The non-invasive Ca ex PA concept was first introduced by LiVolsi and Perzin (1977). The carcinoma component in a non-invasive
                  Ca ex PA is confined within the well-defined fibrous capsule of the PA.23 (Figure  11). Clinically, it shows no local recurrence or distant metastases suggesting its non-aggressive nature.24 Although non-invasive Ca ex PA marks the beginning of the malignant transformation, it tends to exhibit the benign behavior
                  of PA.8

               Minimally invasive Ca ex PA - When the malignant component of Ca ex PA undergoes <1.5 mm penetration into extracapsular tissue,
                  it is classified as minimally invasive Ca ex PA.19, 25 
               

               Invasive Ca ex PA is defined as the invasion of malignant components greater than 1.5 mm from the tumor capsule into adjacent
                  tissue.19, 25, 26 The PA areas are composed of nodules of hyalinized tissue with sparse, scattered ductal structures as the carcinoma areas
                  increase in proportion. Although the invasive carcinoma areas are very similar to those described in intra-capsular Ca ex
                  PA carcinoma areas, there is an increased tendency for malignant cells to decrease in size and migrate away from the origin.26 
               

               
                     
                     Figure 11

                     Diagram showing progression of carcinoma ex pleomorphic adenoma. I Preexist tubules of Pleomorphic Adenoma partly replaced
                        by malignant epithelial cells. II Rupture of basal membrane with extra tubular extension but still confined within the capsule
                        of PA. III Extracapsular spread with infiltration of surrounding tissues. Courtesy by Dr. S.Ihrler.27
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               Ca ex PA can also be divided into 2 subtypes based on morphological and immunohistological features- First those with only
                  epithelial (luminal) malignancy and those with myoepithelial (non-luminal) malignancy. Demasi et al. found that 75% of the
                  cases of Ca ex PA, are found to be a luminal malignancy.28 
               

               Altemani et al. observed that the malignant transformation of myoepithelial cells results in the absence of ductal structures.
                  Ca ex PAs with myoepithelial differentiation were usually frankly invasive and were found in both the major and minor salivary
                  glands.26

               It occurs more frequently in the 5th and 6th Decade of life (Mean Age 40 Years), more common in females with 60-65% in the parotid gland, 50% in the submandibular gland,
                  25% in the sublingual gland. In Minor salivary gland neoplasm, 25% occurs in the upper lip and 10% in the cheek.10

               Investigation of Carcinoma ex pleomorphic adenoma includes FNAC, MRI, special stain to differentiate myxoid, osseous, or chondroid
                  tissues of neoplasm and Immunohistochemistry (IHC).24

               The immunohistochemical profile of Ca ex PA shows diffuse and strong expression of pan-cytokeratin (AE1–AE3 and CAM5.2), CK7,
                  CK8, CK18, CK19, and epithelial membrane antigen (EMA). Staining for basal/myoepithelial cell markers like p63, smooth muscle
                  actin, CK5/6, and CK14 may be focally present in the basal/myoepithelial cells surrounding residual foci of non-invasive CXPA.24 
               

               Treatment for carcinoma Ex Pleomorphic Adenoma involves an ablative surgical excision (Lobectomy or Gland Extirpation) which
                  may or may not be followed by reconstructive surgery. Since the parotid gland is predominantly affected, ablative surgery
                  often involves parotidectomy.24 
               

               Table  1 mention the number of cases of occurrence of carcinoma Ex Pleomorphic Adenoma in the last 20 years. This indicates that carcinoma
                  Ex Pleomorphic Adenoma is a rare tumor but more aggressive than PA.
               

               
                     
                     Table 1

                     A case study on carcinoma ex pleomorphic adenoma (Ca ex PA) by different authors in the last 20 years

                  

                  
                        
                           
                              	
                                 
                              
                               Authors

                              
                           
                           	
                                 
                              
                               Year

                              
                           
                           	
                                 
                              
                               No. of Cases

                              
                           
                        

                        
                              	
                                 
                              
                               Livosi and Perzin23

                              
                           
                           	
                                 
                              
                               1977

                              
                           
                           	
                                 
                              
                               47

                              
                           
                        

                        
                              	
                                 
                              
                               Brandwein et al.29

                              
                           
                           	
                                 
                              
                               1997

                              
                           
                           	
                                 
                              
                               12

                              
                           
                        

                        
                              	
                                 
                              
                               Olsen et al.9

                              
                           
                           	
                                 
                              
                               2001

                              
                           
                           	
                                 
                              
                               73

                              
                           
                        

                        
                              	
                                 
                              
                               Felix et al.30

                              
                           
                           	
                                 
                              
                               2002

                              
                           
                           	
                                 
                              
                               1

                              
                           
                        

                        
                              	
                                 
                              
                               Altemani et al.26

                              
                           
                           	
                                 
                              
                               2005

                              
                           
                           	
                                 
                              
                               10

                              
                           
                        

                        
                              	
                                 
                              
                               Ihrler et al.25

                              
                           
                           	
                                 
                              
                               2007

                              
                           
                           	
                                 
                              
                               19

                              
                           
                        

                        
                              	
                                 
                              
                               Katabi et al.31

                              
                           
                           	
                                 
                              
                               2010

                              
                           
                           	
                                 
                              
                               13

                              
                           
                        

                        
                              	
                                 
                              
                               Weiler et al.32

                              
                           
                           	
                                 
                              
                               2011

                              
                           
                           	
                                 
                              
                               19

                              
                           
                        

                        
                              	
                                 
                              
                               Di Palma et al.24

                              
                           
                           	
                                 
                              
                               2012

                              
                           
                           	
                                 
                              
                               11

                              
                           
                        

                        
                              	
                                 
                              
                               Hashimoto33

                              
                           
                           	
                                 
                              
                               2012

                              
                           
                           	
                                 
                              
                               31

                              
                           
                        

                        
                              	
                                 
                              
                               N. Chooback34

                              
                           
                           	
                                 
                              
                               2017

                              
                           
                           	
                                 
                              
                               1

                              
                           
                        

                        
                              	
                                 
                              
                               Deepak Khanna et al35

                              
                           
                           	
                                 
                              
                               2019

                              
                           
                           	
                                 
                              
                               1

                              
                           
                        

                        
                              	
                                 
                              
                               Ji-Kwan Kim36

                              
                           
                           	
                                 
                              
                               2020

                              
                           
                           	
                                 
                              
                               1

                              
                           
                        

                        
                              	
                                 
                              
                               Can Wang et al37

                              
                           
                           	
                                 
                              
                               2021

                              
                           
                           	
                                 
                              
                               212

                              
                           
                        

                        
                              	
                                 
                              
                               Zhang P38

                              
                           
                           	
                                 
                              
                               2019

                              
                           
                           	
                                 
                              
                               64

                              
                           
                        

                     
                  

               

            

         

         
               Conclusion

            Carcinoma ex Pleomorphic adenoma is one of the common and aggressive neoplasms which arises from a preexisting pleomorphic
               adenoma. Because of its aggressive and unpredictable nature, it constitutes a great diagnostic dilemma for clinicians as well
               as pathologists and consequently, leads to a poor prognosis. So, it is important to assess the growth of tumor pathologically
               and histologically for making correct clinical and histopathologic diagnoses along with an early diagnosis with a high index
               of suspicion. Treatment involves surgical procedures, followed by radiotherapy. Till now, there are no guidelines available
               for the management of this tumor. Metanalysis can be employed for the best outcomes of this aggressive tumor. 
            

         

         
               Source of Funding

            None.

         

         
               Conflict of Interest

            None.

         

      

      
         
               Acknowledgments

            Our heartfelt and deepest regards to the Department of Oral Pathology and Microbiology for their genuine support and guidance.

         

         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Nanci, A,   (2008).  Ten Cate's Oral Histology Development, Structure and Function (7th Edth ed.).  Elsevier. (pp. 290–3) 
                     

                  

                  
                     
                        2 
                              

                     

                     Kessler, AT & Bhatt, AA,   (2018). Review of the Major and Minor Salivary Glands, Part 1: Anatomy, Infectious, and Inflammatory Processes. J Clin Imaging Sci, 8, 47. 10.4103/jcis.JCIS_45_18

                  

                  
                     
                        3 
                              

                     

                     Nayak, S,   (2019).  Textbook of Oral Pathology (1st Edth ed.).  India: Paras Medical Publisher.  
                     

                  

                  
                     
                        4 
                              

                     

                     Kato, H, Kanematsu, M, Mizuta, K, Ito, Y & Hirose, Y,   (2008). Carcinoma ex pleomorphic adenoma of the parotid gland: radiologic-pathologic correlation with MR imaging including
                        diffusion-weighted imaging. AJNR Am J Neuroradiol, 29(5), 865–7.
                     

                  

                  
                     
                        5 
                              

                     

                     Seifert, G,   (1992). Histopathology of malignant salivary gland tumours. Eur J Cancer B Oral Oncol, 28(1), 49–56.
                     

                  

                  
                     
                        6 
                              

                     

                     Gnepp, DR,   (1993). Malignant mixed tumors of the salivary glands: a review. Pathol Annu, 28(Pt 1), 279–328.
                     

                  

                  
                     
                        7 
                              

                     

                     Nouraei, SAR, Hope, KL, Kelly, CG, McLean, NR & Soames, JV,   (2005). Carcinoma ex benign pleomorphic adenoma of the parotid gland. Plast Reconstr Surg, 116(5), 1206–13.
                     

                  

                  
                     
                        8 
                              

                     

                     Antony, J, Gopalan, V, Smith,  RA & Lam, AKY,   (2012). Carcinoma ex pleomorphic adenoma: a comprehensive review of clinical, pathological and molecular data. Head Neck Pathol, 6(1), 1–9.
                     

                  

                  
                     
                        9 
                              

                     

                     Olsen, KD & Lewis, JE,   (2001). Carcinoma ex pleomorphic adenoma: a clinicopathologic review. Head Neck, 23(9), 705–12.
                     

                  

                  
                     
                        10 
                              

                     

                     Purkait, SK,   (2003).  Essentials of Oral Pathology (2nd Ed.th ed.).  India: Jaypee Brothers. (pp. 155–9) 
                     

                  

                  
                     
                        11 
                              

                     

                     Rajendran,  R & Shivpathasundharam, B,   (2008).  Shafer's Textbook of Oral Pathology (5th Edth ed.).  India: Elsevier. (p. 311) 
                     

                  

                  
                     
                        12 
                              

                     

                     Sharada, TR, Vandanaa, S, Malathia, N, Ravindranb, C & Thamizhchelvan, H,   (2015). Pleomorphic Adenoma of a Minor Salivary Gland- Report of a Case. Sri Ramachandra J Med, 8(2), 20–2.
                     

                  

                  
                     
                        13 
                              

                     

                     Kas, K, Voz, ML, Hensen, K, Meyen, E & Ven, WJVD,    (1998). Transcriptional activation capacity of the novel PLAG family of zinc finger proteins. J Biol Chem, 273(36), 23026–32.
                     

                  

                  
                     
                        14 
                              

                     

                     Bahrami, A, Dalton, JD, Bangalore, S, Henry, C, Krane, JF & Navid, F,   (2012). Disseminated carcinoma ex pleomorphic adenoma in an adolescent confirmed by application of PLAG1 immunohistochemistry
                        and FISH for PLAG1 rearrangement. Head Neck Pathol, 6(3), 377–83.
                     

                  

                  
                     
                        15 
                              

                     

                     Voz, ML, Ven, WJVD & Kas, K,   (2000). First insights into the molecular basis of pleomorphic adenomas of the salivary glands. Adv Dent Res, 14, 81–3.
                     

                  

                  
                     
                        16 
                              

                     

                     Voz, ML, Agten, NS, Ven, WJVD & Kas, K,   (2000). PLAG1, the main translocation target in pleomorphic adenoma of the salivary glands, is a positive regulator of IGF-II.
                        Cancer Res, 60(1), 106–13.
                     

                  

                  
                     
                        17 
                              

                     

                     Voz, ML, Mathys, J, Hensen, K, Pendeville, H, Valckenborgh, IV & Huffel, CV,   (2004). Microarray screening for target genes of the proto-oncogene PLAG1. Oncogene, 23(1), 179–91.
                     

                  

                  
                     
                        18 
                              

                     

                     Kumar, PA, Paulraj, S, Mirchia, K, Hahn, SS & Sivapiragasam, A,   (2020). Ductal Adenocarcinoma Ex Pleomorphic Adenoma of the Lacrimal Gland: a Rare and Morbid Malignancy. Case Rep Oncol Med, 2020, 1790106. 10.1155/2020/1790106

                  

                  
                     
                        19 
                              

                     

                     Khalesi, S,  Review of Carcinoma Ex-Pleomorphic Adenoma of the Salivary Glands. Int J Pathol Clin Res, 1–05.
                     

                  

                  
                     
                        20 
                              

                     

                     Spiro, RH,   (1986). Salivary neoplasms: overview of a 35-year experience with 2,807 patients. Head Neck Surg, 8(3), 177–84.
                     

                  

                  
                     
                        21 
                              

                     

                     Zbaren, P, Schüpbach, J, Nuyens, M, Stauffer, E, Greiner, R & Häusler, R,   (2003). Carcinoma of the parotid gland. Am J Surg, 186, 57–62.
                     

                  

                  
                     
                        22 
                              

                     

                     Keerthi, R, Raut, RP, Vaibhav, N & Ghosh, A,   (2014). Carcinoma ex pleomorphic adenoma: Diagnostic dilemma and treatment protocol. Indian J Dent, 5(3), 157–60.
                     

                  

                  
                     
                        23 
                              

                     

                     Livolsi, VA & Perzin, KH,   (1977). Malignant mixed tumors arising in salivary glands. I. Carcinomas arising in benign mixed tumors: a clinicopathologic
                        study. Cancer, 39(5), 2209–30.
                     

                  

                  
                     
                        24 
                              

                     

                     Palma, SD,   (2013). Carcinoma ex pleomorphic adenoma, with particular emphasis on early lesions. Head Neck Pathol, 7(1), 68–76.
                     

                  

                  
                     
                        25 
                              

                     

                     Barnes, L, Eveson, J W, Reichart, P & Sidransky, D,   (2005).  World Health Organization classification of tumors. Pathology and genetics of head and neck tumors.  Lyon: International Agency for Research on Cancer.  
                     

                  

                  
                     
                        26 
                              

                     

                     Altemani, A, Martins, MT, Freitas, L, Soares, F & Araujo, NS,   (2005). Carcinoma ex pleomorphic adenoma (CXPA): immunoprofile of the cells involved in carcinomatous progression. Histopathology, 46(6), 635–41.
                     

                  

                  
                     
                        27 
                              

                     

                     Ihrler, S, Weiler, C, Hirschmann, A, Sendelhofert, A, Lang, S & Guntinas-Lichius, O,   (2007). Intraductal carcinoma is the precursor of carcinoma ex pleomorphic adenoma and is often associated with dysfunctional
                        p53. Histopathology, 51(3), 362–71.
                     

                  

                  
                     
                        28 
                              

                     

                     Demasi, A PD, Furuse, C, Soares, AB, Altemani, A & Araújo, VC,   (2009). Peroxiredoxin I, platelet-derived growth factor A, and platelet-derived growth factor receptor alpha are overexpressed
                        in carcinoma ex pleomorphic adenoma: association with malignant transformation. Hum Pathol, 40(3), 390–7.
                     

                  

                  
                     
                        29 
                              

                     

                     Felix, A, Rosa-Santos, J, Mendonça,  ME, Torrinha, F & Soares, J,   (2002). Intracapsular carcinoma ex pleomorphic adenoma. Report of a case with unusual metastatic behaviour. Oral Oncol, 38(1), 107–10.
                     

                  

                  
                     
                        30 
                              

                     

                     Katabi, N, Gomez, D, Klimstra, DS, Carlson, DL, Lee, N & Ghossein, R,   (2010). Prognostic factors of recurrence in salivary carcinoma ex pleomorphic adenoma, with emphasis on the carcinoma histologic
                        subtype: a clinicopathologic study of 43 cases. Hum Pathol, 41(7), 927–34.
                     

                  

                  
                     
                        31 
                              

                     

                     Weiler, C, Zengel, P, Wal, JEVD, Guntinas-Lichius, O, Schwarz, S & Harrison, JD,   (2011). Carcinoma ex pleomorphic adenoma with special reference to the prognostic significance of histological progression:
                        a clinicopathological investigation of 41 cases. Histopathology, 59(4), 741–50.
                     

                  

                  
                     
                        32 
                              

                     

                     Chooback, N, Shen, Y, Jones, M, Kasaian, K, Martin, M & Ng, T,   (2017). Carcinoma ex pleomorphic adenoma: case report and options for systemic therapy. Curr Oncol, 24(3), 251–4.
                     

                  

                  
                     
                        33 
                              

                     

                     Khanna, D, Chaubal, T, Bapat, R, Abdulla, AM, Philip, ST & Arora, S,   (2019). Carcinoma ex pleomorphic adenoma: a case report and review of literature. Afr Health Sci, 19(4), 3253–63.
                     

                  

                  
                     
                        34 
                              

                     

                     Kim, JK, Kim, MY & Choi, SK,   (2020). High grade carcinoma ex pleomorphic adenoma of parotid gland: a case report [published correction appears in J Korean
                        Assoc Oral Maxillofac Surg.  Korean Assoc Oral Maxillofac Surg, 46(6), 348–52.
                     

                  

                  
                     
                        35 
                              

                     

                     Wang, C, Yu, Q, Li, S, Sun, J, Zhu, L & Wang, P,   (2021). Carcinoma ex pleomorphic adenoma of major salivary glands: CT and MR imaging findings. Dentomaxillofac Radiol, 50(7), 20200485.
                     

                  

                  
                     
                        36 
                              

                     

                     Zhang, P, Tang, LJ, Gao, HH, Zhang, WX, Lin, JX & Yang, HS,   (2019). Immunohistochemical features of carcinoma ex pleomorphic adenoma and pleomorphic adenoma in the lacrimal gland.
                        Int J Ophthalmol, 12(8), 1238–42.
                     

                  

                  
                     
                        37 
                              

                     

                     Brandwein, M, Huvos, AG, Dardick, I, Thomas, MJ & Theise, ND,   (1996). Non-invasive and minimally invasive carcinoma ex mixed tumor: a clinicopathologic and ploidy study of 12 patients
                        with major salivary tumors of low (or no?) malignant potential. Oral Surg Oral Med Oral Pathol Oral Radiol Endod, 81(6), 655–64.
                     

                  

                  
                     
                        38 
                              

                     

                     Hashimoto, K, Yamamoto, H, Shiratsuchi, H, Nakashima, T, Tamiya, S & Nishiyama, K,   (2012). HER-2/neu gene amplification in carcinoma ex pleomorphic adenoma in relation to progression and prognosis: a chromogenic
                        in-situ hybridization study. Histopathology, 60(6B), 131–42.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      A rare case report on carcinoma ex pleomorphic adenoma and mini review of histological features


      
        		
          Content
        


      


    
  

