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            Abstract

            
               
Neoplastic lesions of appendix occurs only in 1% of the appendicectomy specimens. Its often an incidental finding. Collision
                  tumours of appendix composed of a neuroendocrine tumor and low grade appendiceal mucinous neoplasm (LAMN) is a very rare event.
                  We present here such a rare case. A 30 year old male presented clinically as acute appendicitis. But during the histopathological
                  evaluation it was found to have a collision tumor of appendix. Low grade appendiceal mucinous neoplasm of appendix was detected
                  at the tip of the appendix and well differentiated neuroendocrine tumor was detected at the base of the appendix. The diagnosis
                  was further confirmed with immunohistochemistry. After the diagnosis a revised hemicolectomy with pelvic lymph node dissection
                  was performed. No residual tumor or tumor deposits were identified. Since it’s a rare condition an optimal treatment plan
                  needs to be structured to avoid future morbidity.
               

            
         

         
            Keywords

            Appendix, Low grade appendiceal mucinous neoplasm, Neuroendocrine tumours, Collision tumours

         

         
            © 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

            A collision tumour is the presence of two or more neoplasms with diverse histologic types that develop synchronously in one
               organ as a result of the simultaneous bi-clonal transformation of two separate cellular lines.1

            Primary tumours of the appendix make up about 0.4% of all gastrointestinal tract tumours and are typically discovered incidentally
               in about 1% of appendectomies. Collision tumours of appendix is incredibly uncommon entity.2 Collision tumors composed of a carcinoid and low grade appendiceal mucinous neoplasm (LAMN) are very rare in the appendix.
               Here, we describe a case of collision tumor of the appendix due to its rarity.
            

         

         
               Case Report

            A 30 year old male presented with complaints of pain abdomen and vomiting for three days. Tenderness was elicited in the right
               iliac fossa and ultrasonography revealed a concealed appendicular perforation. Hence, with a clinical suspicion of acute appendicitis,
               appendicectomy was performed. Intraoperatively appendix appears inflammed and caecum was pulled up. 
            

            Specimen was received for histopathological evaluation. Appendix measured 6cm in length. On cut section the tip of appendix
               appears dilated and was filled with mucin (Figure  1). The base shows a pale yellow lesion measuring 1x1 cm. Lumen appears to be obliterated at the base.
            

            On histopathological evaluation, a collision tumor was detected in the appendix. A low grade appendiceal mucinous neoplasm
               was identified at the tip of the appendix. A filiform mucinous epithelial proliferation exhibiting low grade dysplastic changes
               was identified. (Figure  2)
            

            

            

            
                  
                  Figure 1

                  Picture showing A. dilated appendix. 2. Dilated appendix filled with mucin.
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                  Figure 2

                  Picture showing low grade appendiceal mucinous neoplasm. Inside picture showing mucinous epithelial proliferation exhibiting
                     low grade dysplastic changes.
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                  Figure 3

                  Picture showing Neuroendocrine tumor arranged in sheets, nests.
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                  Figure 4

                  Picture of Neuroendocrine tumour -Low power.
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                  Figure 5

                  Extracellular mucin was found to be dissecting the wall of appendix and reaching the subserosa.
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            Also extracellular mucin was found to be dissecting the wall of appendix and reaching the subserosa. (Figure  5)
            

            A neuroendocrine neoplasm was found at the base of the appendix composed of tumor cells arranged in sheets, nests, clusters
               and trabecular pattern, predominantly involving the muscularis propria and subserosa ($). Immunohistochemistry was done to
               confirm the neuroendocrine tumor(NET). Both synaptophysin and chromogranin was positive in the tumor. Ki67 proliferation index
               was 4%. Hence a well differentiated NET, grade 2 was confirmed. 
            

            Hence, a final diagnosis of combined low grade appendiceal mucinous neoplasm with extension to subserosa (pT3) and well differentiated
               neuroendocrine tumor, grade 2, involving subserosa (pT3) was given.
            

            A revised hemicolectomy with pelvic lymph node dissection was performed. No residual tumor was identified and the lymph nodes
               were free of tumor deposits. 
            

         

         
               Discussion

            Low grade appendiceal mucinous neoplasm (LAMN) represent up to 73% of mucinous epithelial neoplasms. They are usually non-invasive
               and have a good prognosis, although up to 18% of cases present with peritoneal mucinous deposits or pseudomyxoma peritonei.
               Their treatment depends on different neoplastic features such as the grade of their cellular atypia, nodal involvement, and
               peritoneal spread. In our case, there were no peritoneal mucinous deposits or pseudomyxoma peritonei. NETs comprise approximately
               30-80% of all appendiceal tumors. Most of these neoplasms have an excellent prognosis, with a 5-year survival rate close to
               100% in the lower tumor stages. Appendecial NETs are usually detected incidentally during histological examination of appendicectomy
               specimen. Collision tumor composed of both low-grade appendiceal mucinous neoplasia (LAMN) and appendiceal neuroendocrine
               tumor (ANET) is an extremely rare entity3 with only few cases reported in the literature. Review of literature by Villa M et al showed only 9 cases of collision LAMN
               and ANET, of these the patient age ranged between 23 and 60 years, and without any significant differences in sex.3 
            

            Different hypotheses have emerged to elucidate the pathogenesis of collision tumors, differentiation of two different cell
               types from a common progenitor cell is the most accepted theory. The prolonged exposure and stimulus from carcinogens in the
               mucosal layer affecting different regions of adjacent tissue and promoting the coexistence of two or more distinct neoplasms
               is the second theory. Since the appendix is a tubular structure with a blind end which would facilitate a prolonged exposure
               to retained intestinal carcinogens, the second theory could be more significant in case of appendix.1, 4, 5, 6

            When both the epithelial tumor and neuroendocrine tumor are present in the same area without any transitional changes in the
               tumor cells, they are termed as ‘collision’ tumors. The designation of ‘composite’ tumor is reserved for those tumors exhibiting
               transition or intermediate cells between the two components.7, 8 In the current case, microscopically, two components showed a clear-cut distinction, without any intervening intermediate
               cell population.
            

            The most common clinical presentation of this condition is acute appendicitis caused by appendicular luminal obstruction by
               the neoplastic mass. A carcinoid syndrome is rarer and is caused by vasoactive peptides produced by appendiceal neuroendocrine
               tumors (ANETs), while mucocele and pseudomyxoma peritonei are a typical finding of mucinous neoplasms.9 In the current case, patient presented with pain in the abdomen, ultrasound abdomen showed a mass in appendix, but there
               was no clear cut evidence of carcinoid syndrome or mucocele.
            

         

         
               Conclusion

            A collision tumour composed of low grade appendiceal mucinous neoplasm (LAMN) and NET of appendix is an extremely rare condition.
               It's often detected incidentally and patients do not receive adequate treatment at times. Hence, a standard treatment protocol
               needs to be structured to prevent future morbidity. 
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