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    To the Editor: Pheochromocytomas are rare neuroendocrine tumors that originate from the chromaffin cells in the adrenal glands or associated sympathetic ganglia.[bookmark: ft1][1] To the best of our knowledge, malignant pheochromocytoma is extraordinarily rare, with a frequency of 0.2–0.9 case per 1,000,000 individuals per year, and there is obvious shortage of clinical reports on metastatic pheochromocytoma to the spine. Thus, it can be difficult to diagnose and may result in devastating consequences upon mismanagement.[bookmark: ft2][2]


    In February of 2018, a 63-year-old male patient presented to our hospital with progressive back pain and decreased muscle strength of his bilateral lower limbs. The pain in his back was evaluated as up to 4–6 points by visual analog scale (VAS) and could hardly be alleviated through rest and hot compresses. Physical examination showed that the patient had suffered from pressure pain and percussion pain in the spinal region, especially in thoracic and sacral spine, but with normal sensation to pinprick and fine touch on bilateral lower extremities though exhibiting a 5–/5 strength in the lower extremities. Routine laboratory tests were conducted including electrolytes, liver and kidney function tests, complete blood count, and tumor markers. Genetic evaluations and 24-h urine fractionated catecholamines were also delivered. Results of all studies were almost within normal range. Nevertheless, magnetic resonance imaging (MRI) of the spine revealed a widespread abnormal signal of multiple vertebrae including T2, T4, T7, L1, L3, and sacrum in keeping with diffused metastatic infiltration [Figure - 1]a and [Figure - 1]b. A fluorodeoxyglucose-positron emission tomography/computed tomography (FDG-PET/CT) scan revealed multiple osteolytic lesions of the spine especially prominent in T2, T4, T7, L1, L3, and sacrum [Figure - 1]c. FDG-PET/CT also demonstrated multiple suspicious metastases to liver, lung, ribs, pelvis, and retroperitoneal lymph nodes [Figure - 1]d. Through further communication, the patient stated that he had previously undergone a resection of right adrenal pheochromocytoma in another hospital in 2009, an exploratory surgery and right posterior lobectomy of the liver in 2012, as well as a branch embolization of hepatic artery in 2016. Besides, he recalled a history of paroxysmal hypertension above 180/110 mmHg during the past nine years. Postadmission, we consulted the department of endocrinology who suggested that phenoxybenzamine should be taken before the operation. We, therefore, performed a percutaneous vertebroplasty procedure to the spinal metastases 4 weeks later in order to alleviate the symptoms caused by the spinal cord compression. This has subsequently stabilized the vertebral spine to prevent multiple vertebral bodies from collapsing. The biopsy specimens appeared to be fish like. The operation was a success, with the intraoperative bleeding being about 50 ml. It was also recorded that blood pressure fluctuated in the operation with 277/101 mmHg as the highest point when bone cement was injected into the vertebral bodies. The X-ray taken after the surgery confirmed that the cement was positioned with satisfactory without any signs of displacement [Figure - 1]e and [Figure - 1]f. The postoperative pathology report later confirmed the diagnosis of malignant pheochromocytomas to the spine [Figure - 1]g. One week after the operation, the VAS score of his back pain has improved down to 0–1 points compared with the preoperative status of 4–6 points. The patient was unwilling to undergo any further postoperative adjuvant treatment including radiation therapy, chemotherapy, or metaiodobenzylguanidine therapy. The postoperative 3-month follow-up visit to the patient showed that there is no tumor progression or any new symptoms.
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        	Figure 1: Spinal metastases of pheochromocytoma treated with percutaneous vertebroplasty in a 63-year-old male. (a and b) Preoperative sagittal T2-weighted MRI scan revealed widespread abnormal signal of multiple vertebrae including T2, T4, T7, L1, L3, and sacrum in keeping with diffuse metastatic infiltration. (c) FDG-PET/CT revealed multiple osteolytic lesions of the spine, especially prominent in T2, T4, T7, L1, L3, and sacrum with high suspicion of metastasis. (d) FDG-PET/CT revealed multiple suspicious metastases of liver. (e and f) Posteroanterior and lateral X-ray films of the spine showed cement augmentation was satisfactory. (g) Histopathology confirmed metastatic pheochromocytomas of spine (H and E, ×100 and ×200). Immunohistochemistry revealed neoplastic cells being chromogranin A, synaptophysin, and S-100 positive, AE1/AE3 and PAX-8 negative with 6% Ki-67 positive nuclei (×200). MRI: Magnetic resonance imaging; FDG-PET/CT: Fluorodeoxyglucose-positron emission tomography/computed tomography.
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    The location of the spinal lesion determines the neurological deficits, and there is a great deal of variability. Pheochromocytoma may become malignant through their metastatic tendency, and the metastases can help us diagnose a malignant pheochromocytoma. The “gold standard” diagnosis of pheochromocytoma relies on pathological findings.[bookmark: ft2][2],[bookmark: ft3][3]


    It is believed that the surgery is the best treatment for metastatic spinal pheochromocytomas causing back pain or paralysis. This protocol enables the accomplishment of two objectives: it alleviates the neurological deficits by decompressing the stenosis while provides histopathological specimens for diagnosis at the same time. Nevertheless, there are several considerations to be kept in mind when deliberating on surgical intervention to malignant pheochromocytoma with spinal metastasis including preoperative hemodynamic instability and cardiac arrhythmia control, possible incomplete tumor resection, intraoperative blood loss and hemodynamic instability, as well as postoperative adjuvant therapy. Percutaneous vertebroplasty by cement augmentation may be an alternative treatment for patients with metastatic pheochromocytoma in the spine who cannot undergo appropriate surgery or decline open surgery.[bookmark: ft3][3],[bookmark: ft4][4] There is yet a consensus on the combined treatment for metastatic pheochromocytomas in the spine due to insufficient amount of case studies.[bookmark: ft5][5] In spite of the low occurrence rate, it is still highly recommended that metastatic pheochromocytoma of the spine should be carefully differentiated when patients present with back pain or paralysis with labile blood pressure. With a multidisciplinary team approach, proper planning, and adequate perioperative medical management, metastatic pheochromocytoma in the spine could be managed much more effectively.
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  Figure 1: Spinal metastases of pheochromocytoma treated with percutaneous vertebroplasty in a 63-year-old male. (a and b) Preoperative sagittal T2-weighted MRI scan revealed widespread abnormal signal of multiple vertebrae including T2, T4, T7, L1, L3, and sacrum in keeping with diffuse metastatic infiltration. (c) FDG-PET/CT revealed multiple osteolytic lesions of the spine, especially prominent in T2, T4, T7, L1, L3, and sacrum with high suspicion of metastasis. (d) FDG-PET/CT revealed multiple suspicious metastases of liver. (e and f) Posteroanterior and lateral X-ray films of the spine showed cement augmentation was satisfactory. (g) Histopathology confirmed metastatic pheochromocytomas of spine (H and E, ×100 and ×200). Immunohistochemistry revealed neoplastic cells being chromogranin A, synaptophysin, and S-100 positive, AE1/AE3 and PAX-8 negative with 6% Ki-67 positive nuclei (×200). MRI: Magnetic resonance imaging; FDG-PET/CT: Fluorodeoxyglucose-positron emission tomography/computed tomography.
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