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            Abstract

            
               
Collision tumors are rare neoplasms defined by the presence of two distant tumors in the same organ without any histological
                  intermixing. Each component of the collision tumor occur coincidently and no connection is found between the tumors. Our case
                  is a collision tumor of ovary composed of mature cystic teratoma and Mucinous cystadenoma.
               

            
         

         
            Keywords

            Collision tumor, Mucinous cystadenoma, Mature cystic teratoma

         

         
            © This is an open access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are
            credited.
            
         

         

      

      
         
               Introduction

            Collision tumors are rare neoplasms defined by the presence of two distant tumors in the same organ without any histological
               intermixing.1 These tumors have been described in other organs such as liver, kidney, brain, lung, stomach, esophagus and bone but their
               occurrence in ovary is rare.2  The nature of these collision tumors can be benign- benign, benign- malignant and malignant- malignant. Mature cystic teratoma
               has been one component in many collision tumors of ovaries that has been reported.3 Our case is a collision tumor of ovary composed of Mature cystic teratoma and Mucinous cystadenoma.
            

         

         
               Case History

            A 39-year-old female, P2L2 with regular menstrual cycle, presented to the hospital with abdominal distension and abdominal
               discomfort for a period of 7 months. Her general condition was fair. Abdominal examination revealed soft palpable mass in
               the right iliac fossa and hypogastric region. The patient was proceeded with tumor makers and Ultrasound investigations. ROMA
               index which measures CA 125, and HE 4 showed 2.2% which is a low risk for ovarian epithelial cancers.
            

            Abdominal and transvaginal ultrasound was done which revealed a cystic mass measuring 230 mm x 180 mm x 120 mm. Right ovarian
               cystectomy with right salphingectomy was done for the patient and the sample was received in our histopathology department.
               
            

            We received a partially cut open cyst measuring 18 x 15 x 10 cms. The capsule was intact. The cut surface showed multiple
               locules filled with mucinous material with focal irregular areas. Cut surface of one locule showed pultaceous material and
               hair follicles. Other locules showed mucinous material. Multiple bits were given from all the areas and examined under microscope.
               
            

            Microscopic examination showed ovarian parenchyma with a cyst lined by skin with adnexal structures and is focally lined by
               mucus secreting columnar epithelium. Focally stroma shows ganglion cells and foci of calcification. Sections from other cystic
               locules showed cyst wall lined by a single layer of bland cuboidal to columnar epithelium with basally placed nuclei with
               bland ovarian stroma.
            

            
                  
                  Figure 1

                  Gross image of the ovarian cyst shows multiloculated cyst filled with mucin
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                  Figure 2

                  Gross image shows a multiloculated cyst. One locule is filled with keratinous material
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                  Figure 3

                  Sections from multiloculated cyst lined by skin and adnexal structures
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                  Figure 4

                  Microscopy of the multiloculated cyst lined by mucin secreting columnar epithelium
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                  Figure 5

                  Microscopy of the multiloculated cyst lined by mucin secreting columnar epithelium
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               Discussion

            Collision tumors are two tumors with different histological subtype occurring in the same organ.4 Each component of the collision tumor occur coincidently and no connection is found between the tumors. The collision tumor
               of mucinous cystadenoma and mature cystic teratatoma is the most commonly encountered one4 like in our case, where we had a single locule which showed the features of teratoma and all other locules which showed features
               of mucinous cystadenoma.
            

            The ovarian teratomas are the commonest germ cell tumors which are benign in nature and are composed of matured tissue representing
               at least 2 embryonic layers (ectoderm, endoderm and mesoderm) and the most commonly excised ovarian tumors. Their occurrence
               is seen mostly in younger women.  Mucinous cystadenoma is a benign ovarian epithelial tumor that is composed of glands lined
               by columnar epithelial cells without complexity or cytologic atypia.5 
            

            Other combination of collision tumor reported includes, Mature cystic teratoma with other epithelial ovarian tumors like mucinous
               cystadenocarcinoma,6 serous cystadenomacarcinoma,7 choriocarcinoma and cystadenoma,8 sarcoma and mucinous tumor.9 
            

            The exact pathogenesis for this tumor co-existence is not clearly understood. However many hypothesis have been put forward
               to understand this. 
            

            
                  
                  	
                     The occurrence of two distinct histological subtype tumors can purely be coincidence as they may originate from the neighbouring
                        tissues.10, 11 
                     

                  

                  	
                     When there is a simultaneous proliferation of two different cell lines.12 
                     

                  

                  	
                     The two distinct tumors in the collision tumor may have a common  pluripotent precursor stem cell, from which they originated.12

                  

                  	
                     Can be due to a carcinogenic agent that may interact with different tissues, inducing different tumors.10, 11

                  

                  	
                     Alteration in the microenvironment, such as angiogenesis and inflammation, by the primary tumor could facilitate the growth
                        of a second primary tumor.13, 14 
                     

                  

               

            

            Diagnosis of collision tumors are purely based on the post-operative histopathological diagnosis. Sometime preoperatively
               radiology can give clues such as, the presence of solid and cystic component in ovarian tumors, but which cannot rule out
               other solid and cystic neoplasm of the ovaries.­
            

         

         
               Conclusion

            Though rare it is necessary to be aware of collision tumors, the combination of tumors that exists as the appropriate treatment
               can be given to the patient.
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