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            Abstract

            
               
Introduction. Neuroendocrine tumors of the mediastinum (MNET) are rare. They represent 0.4% of all carcinoid tumors and 5% of all anterior
                  mediastinal masses. 
               

               Clinical case. A 38-year-old man has chest pain, dyspnea on moderate exertion, insomnia, hip pain, nausea and cough, jugular engorgement,
                  plethoric faces, venous network in the thorax.  The final diagnosis was intermediate-grade neuroendocrine mediastinal tumor
                  with vena cava syndrome. He was not a candidate for surgery, so he continued medical management with radiotherapy and chemotherapy.
                  He developed spinal syndrome and, finally, heart failure secondary to carcinoid syndrome and chemo toxicity. 
               

               Discussion:  The most common signs are respiratory manifestations, and in some cases, they begin with superior vena cava syndrome. Computerized
                  tomography (CT), magnetic resonance imaging (MRI), immunohistochemistry with chromogranin A and synaptophysin establish the
                  diagnosis. The therapy prescript is surgical resection and systemic therapy with neoadjuvant chemotherapy comprising cytotoxic
                  drugs such as cisplatin/carboplatin as the ideal treatment. New therapies such as Peptide Receptor Radionuclide are helpful
                  for extensive tumors, like systemic chemotherapy based on 177Lu-Dotatate. It is a neoplasm of difficult diagnosis and bad
                  prognosis; with timely treatment, patients have a better quality of life. 
               

               Abbreviations: MNET (Mediastinal Neuroendocrine Tumor), ECOG (Eastern Cooperative Oncology Group),  CgA (Chromogranin  A). 
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               Introduction

            The mediastinum is a cavity that originates in the fourth week of gestation from embryonic layers. The seventh week completes
               its development when the pleuropericardial membrane fuses with the ventral mesoderm of the esophagus1. The sternum and the vertebral bodies bound this structure. It separates the two pleural spaces, limited by the upper thoracic
               aperture and the diaphragm; inside it contains heart, lungs, and others structures1, 2 . The masses in the mediastinum are rare and cover a wide spectrum3 .
            

            The neuroendocrine tumor cells are similar to the serotonergic neurons; they contain a dense nucleus that stores monoamines,
               still without synapsis function, and have an endocrine component that can synthesize and secrete monoamines4 . These cells distribute in most body organs, and the most common presentation places are respiratory and gastrointestinal
               tracts5, 6, 7 8 . They represent 25% of all primary lung neoplasms and 1-2% of all invasive lung malignancies5 . MNET is an infrequent clinical entity that reports 0.4% of all the carcinoid tumors and 5% of all the masses in anterior
               mediastinum9 . MNET's demonstrate male predisposition with a male-to-female ratio of approximately 3:1 and have been enormously controversial
               in the literature due to the debate about the origin, terminology, and classification5, 6, 7, 8, 9 . 
            

            The World Health Organization (WHO) in 2015 proposed the classification of tumors in organs such as lung, pleura, thymus,
               and heart provides diagnostic criteria for MNET's based on histopathologic characteristics, cellular morphology, mitotic count,
               tumor necrosis, and immunohistochemical markers such as chromogranin A, synaptophysin, and CD565, 6, 7, 8, 9. MNET's classification divides into high-grade malignant neoplasms, small cell carcinoma and large cell carcinoma, typical
               low-grade carcinoid, and intermediate-grade adenocarcinoma5, 6, 7, 8, 9.
            

            The purpose of the article is to present a case report of an intermediate-grade mediastinal neuroendocrine tumor diagnosis
               in a 38-years-old man after reviewing the medical literature.
            

         

         
                CASE PRESENTATION 
            

            The case is about a 38-year-old man allergic to ketorolac. In February 2016, He began with chest pain, hips pain, dyspnea,
               insomnia, nausea, and cough. The chest radiography reports a mass in the mediastinum Figure  1 (Figure 1A); the contrasted chest tomography revealed a heterogeneous tumor in close contact with the right atrium Figure  1  (Figure 1B), tru-cut needle puncture biopsy reported small round cell neoplasm, immunohistochemical study with chromogranin A and synaptophysin
               expression positive, ki 67 of 5%, negative tumor markers. 
            

            The final diagnosis was intermediate-grade neuroendocrine mediastinal tumor with superior vena cava syndrome. 

            The patient wasn't a candidate for surgical resection, so radiotherapy started in April 2016 with 25 sessions. In July of
               the same year, he received first-line chemotherapy with etoposide and cisplatin (6 cycles). A significant reduction was observed,
               with a partial radiographic response (22% decrease in tumor measurements by RECIST) 10 in the six months after the beginning of therapy.
            

            In 2017, he progressed to second-line chemotherapy with capecitabine and temozolomide (8 cycles). A control contrasted chest
               tomography reports a heterogeneous lesion in mediastinum measuring 72x126x110mm and multiple nodular lesionsFigure  2.
            

            in February 2018, the patient got hospitalized due to a mitral and tricuspid regurgitation valve. Heart failure secondary
               to carcinoid syndrome and extrinsic compression of the mediastinal tumor. During this period, he presented physical deterioration
               with a score of 2 on the ECOG scale (Eastern Cooperative Oncology Group) 11. He started third-line chemotherapy with octreotide 40 mg combined with diuretics, digoxin, and atorvastatin. One month later,
               he referred to paresis and dysesthesia in the lower limb and loss of sphincter control, for which an MRI requires Figure  3 (Figure 3 A-B) that reported metastases in the lumbar spine. He underwent palliative radiotherapy with clinical improvement, but he did
               not conclude all the sessions because he presented orthopnea, lost mobility in the lower extremities. He progressed to fourth-line
               chemotherapy with dacarbazine/epirubicin with symptomatic recovery.
            

            In April 2019, due to disease progression and the deteriorated functional status (ECOG 3),11  started palliative treatment based on opioid analgesic and zoledronic acid. He eventually developed heart failure secondary
               to carcinoid syndrome and chemotoxicity after receiving four lines of therapy.
            

         

         
               METHODOLOGY 
            

            A medical literature review was done through the systemic consultation of scientific documents and studies. It defines the
               following objectives to help explore the search and synthesis of evidence:  
            

            
                  
                  	
                     Identify information necessary to analyze the clinical case addressed on the mediastinal neuroendocrine tumor.

                  

                  	
                      Determine the best practice in the diagnosis and treatment of mediastinal neuroendocrine tumors.

                  

               

            

            Search strategy: It was employed a simple search strategy to locate studies defining comparisons, evaluations, methodological approaches, and
               impact. The keywords were "Mediastinal neuroendocrine "tumor/pathology, "Mediastinal "tumors/classification, "Mediastinal
               "tumors/epidemiology. "Mediastinal tumors / diagnosis". "Mediastinal tumors / treatment". The terms search used include the
               recognized medical subject title (MESH): ("Neuroendocrine Tumors/physiopathology" [Mesh]) and  [Mesh]OR "NeuroendocrineTumors/therapy"
               [Mesh]. Pubmed, Elsevier, EMBASE and Health Virtual Library (LILACS), New Journal England of Medicine, Journal of the American
               Medical Association (JAMA) conducted Electronic searches. It imposed publication date restriction with a range of 5 years
               old to the current year (2017-2021).
            

            Selection criteria for literature: The inclusion criteria were meta-analysis type scientific articles, systematic review, case-control studies, and analysis
               of clinical cases, which reported experiences, epidemiology, etiology, pathology, diagnosis, and treatment of mediastinal
               neuroendocrine tumor; ethical guidelines used in clinical cases to interpret the evidence from the studies—published studies
               written in English, Spanish and French. In addition, those articles that met the criteria of the PRISMA methodology selects.
               Studies with a range lower than 2017 exclude and those that did not have at least one PRISMA type format.
            

            
                
               
            

            Search Results: The Initial electronic searches identified 866 articles. From these articles, titles, and abstracts reviews, of which 121
               required a full review. The 45 full articles examined, 30 studies were similar to the clinical case, and 22 met the inclusion
               criteria Figure  5 (Diagram 1).
            

         

         
               
                
                
               DISCUSSION
               
            

            The clinical picture of mediastinal neuroendocrine tumors is varied. However, there is a percentage of patients who are asymptomatic
               12, and retrosternal pain is the most common manifestation9. Respiratory manifestations are dry cough, inspiratory dyspnea, mainly 9, 12. 
            

            The vena cava syndrome is characterized by a gradual compression of vena cava, produce edema and retrograde blood flow. There
               are trigger symptoms such as cough, dyspnea, dysphagia, edema, or discoloration of the neck, face, and upper extremities13. In this case, the patient begins with a similar clinical picture of gradual onset characterized by cough, dyspnea, and edema.
            

            Current diagnostic methods include computed tomography and magnetic resonance imaging. In these tumors with many variabilities,
               any study modality is completely effective alone. When they are together, present a sensitivity > 90% and a specificity of
               92-98% 14 . Incidental findings through chest radiography have been reported13, 15. The computed tomography determines the size, extension, relationship with adjacent structures, and local invasion or metastasis,
               allowing a close differential diagnosis and treatment planning12, 15. 
            

            Magnetic resonance imaging has more utility in case to view the tumor growthing and vascular or cardiac invasion5. 
            

            In this case, we reach the diagnosis of spinal cord syndrome by RMI. The definitive diagnosis with pathological identification
               by biopsy and positivity of the specific markers12, 13. 

            The specific immunohistochemical markers for neuroendocrine tumors are Chromogranin A (CgA). It has a sensitivity of 91% and
               specificity> 90%. 
            

            It with Synaptophysin has a sensitivity of 60-90%15, 16.
            

            Both elevate at the time in this case, the diagnostic criteria were met in all the studies carried out.

            There aren't standard treatments yet, but surgical resection has been considered a curative alternative14, 17, which could not be performed due to the size of the tumor and its contact with the superior vena cava and right atrium.
               
            

            The systemic therapy, with curative and neoadjuvant objectives, includes cytotoxic drugs such as cisplatin/carboplatin and
               etoposide or streptozocin and 5-fluorouracil, mainly in cases where the tumor in an advanced stage already invades thoracic
               structures, this to reduce the tumor burden and make the tumor susceptible for surgery or alternative therapy12, 13. 
            

            A case of large cell mediastinal neuroendocrine carcinoma reported that was successfully treated with systemic chemotherapy
               after palliative radiotherapy18. In this case, he was treated with 4 lines of chemotherapy, starting with etoposide and cisplatin as recommended in the literature,
               which decreased the size of the tumor, but it was still unresectable.
            

            There are new strategies such as Peptide Receptor Radionuclide Therapy (PRRT) which is systemic chemotherapy based on 177Lu-Dotatate
               that has shown greater utility in reducing extensive tumors19, 20. In a retrospective analysis from Minnesota of a series of 11 patients with thyme neuroendocrine carcinoma treated with carboplatin
               and paclitaxel as first-line treatment, four (36.3%) patients had a partial response, five (45.4%) stabilized the condition
               and two (18.1%) had disease progression with an overall response of 36%; the median disease-free survival was 7.9 months,
               and overall survival of 22.7 months21, 22; Because there is no Peptide Receptor Radionuclide (PRRT)-based treatment in developing countries, it is convenient to use
               platinum-based chemotherapy in therapeutic regimens as a useful and accessible alternative with benefits established in this
               study and replicable in countries as Mexico. 

            
                
               
            

         

         
               
               CONCLUSION
               
            

            Mediastinal neuroendocrine tumor is an exceptionally rare occurrence that is difficult to diagnose due to its low incidence
               and the limited scientific evidence that exists on this disease, generally with a fatal outcome. Complete surgical resection
               has been the mainstay of therapy when a single-site malignant mass is found.
            

            Its prognosis is usually poor despite surgical treatment; that's the reason; it requires complex management with systemic
               chemotherapy and radiotherapy to improve people's quality of life.
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                  Diagnostic studies
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                  Control chest computed tomography.
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                  Magnetic Resonance
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                  Timeline
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                  Diagram 1
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