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Introduction: Chordoma is a malignant bone tumor locally aggressive with a poor prognosis. Arising from 

transformed remnants of notochord has a predilection for spine and sacrum. Nowadays the gold standard 

treatment for chordomas of the mobile spine and sacrum is en bloc excision. Reviewing literature, carbon ion 

radiotherapy has shown excellent local control rates (superior to conventional radiation therapy and surgery 

alone) for the treatment of chordomas previously not treated or treated with a partial surgical resection.  

Methods: A prospective non-controlled cohort study has been designed to assess the efficacy of carbon ion 

therapy for the treatment of sacrum chordoma and mobile spine chordoma. Patients with diagnosis of sacrum 

chordoma or mobile spine chordoma are selected for carbon ion therapy, which is performed according to a 

predefined protocol during several treatment sessions. The efficacy of the treatment is evaluated by clinical 

examination at different follow up periods, by CT-scan biopsy and PET-CT performed 6 months after the end of 

the treatment, by MRI at 3-6-12 months after the treatment and then once a year for 5 years.  

Results: 16 patients were treated by carbon ion therapy in the past 18 months from the beginning of the study. 

12 patients were affected by sacrum chordoma and 4 patients were affected by mobile spine chordoma (2 in C2, 

1 in T10 and 1 in L3). A significant reduction in pain levels was observed after the treatment, as indicated by 

VAS score mean values (pre-treatment VAS score 5.5; post-treatment VAS score 3.6). Moreover, a significant 

reduction of the tumor mass was generally detected starting from 3 months after the treatment, by MRI and CT 

scan. The histological analysis, performed on CT scan biopsy 6 months after the treatment, showed the 

presence of large areas of necrosis mixed with areas where the tumor was vital. In some cases the tumor was 

completely necrotic.  

Conclusion: The preliminary results of this ongoing study demonstrate a good response of sacrum and mobile 

spine chordomas to carbon ion therapy, both at clinical, radiographical and histological point of view.  

 

 


