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        Abstract


        We report the co-occurrence of Duchenne muscular dystrophy (DMD) and mucoepidermoid carcinoma (MEC) of the parotid gland. A 33-year-old male presented with a parotid gland tumor of benign appearance. After surgery, the patient’s serum creatine kinase level exceeded 20,000 IU/L (normal, 50-200 IU/L); his potassium level was also high (7.2 mEq/L), as were his aspartate aminotransferase, alanine aminotransferase, and lactate dehydrogenase levels. Genetic testing revealed the deletion of exons 10-29 on chromosome Xp21, and the patient was diagnosed with DMD. The resected specimen revealed evidence of low-grade MEC. The patient underwent further treatment with radiotherapy.
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        Introduction


        Duchenne muscular dystrophy (DMD), a rare, progressive myopathy, is a recessive disorder caused by mutations on the short arm of the X chromosome. In most affected males, molecular deletions in the dystrophin gene disrupt dystrophin translation, leading to muscle cell membrane defects [1].


        Salivary gland malignancies account for < 5% of all head and neck cancers, 70% of which are parotid gland malignancies [2]. Mucoepidermoid carcinoma (MEC) is the most common histological subtype, comprising 50% of all parotid malignancies [3].


        Recent studies have shown an association between the DMD gene and neoplastic formation; however, this case report is the first to document co-occurrence of parotid gland cancer and DMD.


        Case Report


        A 33-year-old male presented to the Otolaryngology-Head and Neck Surgery Department with facial swelling in the right parotid area for the past 2 months. The patient presented only facial swelling with parotid mass, he didn’t complain any general or neurologic problems.


        Computed tomography and magnetic resonance imaging of the head and neck before surgery revealed a 3 × 3 cm mass confined to the deep lobe of the parotid gland with a benign appearance, suspected as a benign mixed tumor or Warthin tumor (Figure 1). Moreover, the sono-guided biopsy specimen was benign.


        
          [image: ] Figure 1: Radiological findings. A 27 × 26 × 39 mm mass was observed in the deep portion of the right parotid gland using a) Contrast-enhanced computed tomography; b) T1-weighted magnetic resonance imaging (MRI); c) T2-weighted MRI. View Figure 1

        


        A slight elevation in the alanine aminotransferase (ALT) level (54 IU/L) was the only abnormal laboratory finding before surgery.


        Surgical excision of the tumor was performed under general anesthesia. On examination, the tumor was solid with poorly defined margins and facial nerve involvement. Histological examination of the frozen biopsy specimen during surgery indicated that the tumor was malignant; therefore, we performed a radical parotidectomy including the facial nerve. The tumor adhered tightly to the facial nerve, from the trunk at the stylomastoid foramen to the branches. The distal portion of each branch was dissected and preserved, and the portion from the nerve trunk to the proximal part of the branches was sacrificed (Figure 2). The temporal, zygomatic, buccal, and marginal mandibular branches of the facial nerve were reconstructed from the nerve trunk using cervical plexus grafts (Figure 3).


        
          [image: ] Figure 2: Surgical findings. The tumor was adhered to the facial nerve, from the trunk to the branches. View Figure 2

        

        

        
          [image: ] Figure 3: The resected facial nerve branches were reconstructed using cervical plexus grafts. View Figure 3

        


        On the day after surgery, the patient passed bloody urine. His serum creatine kinase (CK) level exceeded 20,000 IU/L (normal, 50-200 IU/L); his potassium level was also high (7.2 mEq/L), as were his aspartate aminotransferase (AST), ALT, and lactate dehydrogenase (LDH) levels.


        Based on these findings, rhabdomyolysis was suspected. The anesthetics and neuromuscular blocking agents used, perioperative condition, and prolonged immobility were investigated as possible causes of the rhabdomyolysis; inflammatory myopathy and a metabolic disorder were also considered as possible etiologies. The patient underwent fluid resuscitation and urine alkalization to normalize his CK levels, and genetic testing was performed for further evaluation. Genetic testing of the dystrophin gene revealed the deletion of exons 10-29 on chromosome Xp21, characteristic of DMD, and the patient was diagnosed with DMD.


        Histopathological examination of the resected specimen revealed evidence of low-grade MEC (Figure 4). The patient underwent additional treatment with radiotherapy. Five months after radiation therapy, CK (2703 IU/L), AST (72 IU/L), ALT (81 IU/L), and LDH (534 IU/L) levels remained high; however, kidney function recovered fully and further management was deemed unnecessary. The patient recovered well with no signs of recurrence.


        
          [image: ] Figure 4: Histological examination revealed a low-grade mucoepidermoid carcinoma, with perineural invasion and negative margin status. View Figure 4

        


        Discussion


        DMD, the most common fatal neuromuscular disease in children, is caused by a mutation in the dystrophin protein [4], has an incidence of one in 5000 boys and presents in early childhood with proximal muscle weakness [5]. DMD has not been shown to predispose individuals to cancer [6]. Genetic diseases are often predisposing factors for neoplastic processes because of alterations in oncogenes and tumor suppressor genes (cancer family syndromes) or, in a less overt way, by causing an imbalance in the cell cycle [7].


        Since the first report of concomitant DMD and rhabdomyosarcoma, the association between the diseases has been investigated in children. Investigation of the abnormal molecular patterns seen in genetic diseases associated with cancer may shed light on the mechanisms underlying the malignant transformation of cells. DMD is not associated with immune system dysfunction or susceptibility to malignant disease in childhood or early adulthood. Because survival beyond the third decade of life is extremely rare in cases of DMD, the increased risk of cancer associated with older age is not a factor [8]. Previous reports showed a high frequency of DMD intragenic deletions that were associated with the progression of myogenic tumors, assigning DMD a tumor suppressor activity in these types of cancer. However, there are only few reports that analyze DMD in non-myogenic tumors. Leonela, et al. [9] designed to examine DMD expression and genetic alterations in non-myogenic tumors using public repositories. These results support that DMD expression and genetic alterations are frequent and relevant in non-myogenic tumors. Our case report is the first to detail the occurrence of parotid gland cancer and DMD. Also, it is important to note that patients with DMD may develop acute rhabdomyolysis after surgery; volatile anesthetics have been associated with rhabdomyolysis in patients with DMD. In this case, the patients underwent general anesthesia using sevoflurane as volatile anesthetics. Furthermore, several studies have shown that succinylcholine can trigger acute rhabdomyolysis in these patients [10] causing muscle necrosis, gross elevation of CK, and myoglobinuria; the resulting hyperkalemia, metabolic acidosis, and acute renal failure are predisposing factors for cardiac dysrhythmia. Therefore, patients with DMD should be monitored closely during surgery, regardless of the anesthetic used.


        Conclusion


        Although our findings do not indicate a relationship between DMD and parotid cancer, our case report is the first to document parotid cancer in a patient with DMD.
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