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B&sE—E: FISH: fluorescence in situ hybridization, FCERF: B HLEE #4869, FBS:
Fetal Bovine Serum, IMDM: Iscove's Modified Dulbecco’'s Medium, CT: Computed
Tomography, MRI: Magnetic Resonance Imaging
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SUMMARY

We report the first two cases of a symptomatic
secondary tumor developing after heavy ion particle
therapy.

[CASE 1] A 33-year-old man, who had undergone
heavy-ion radiotherapy for squamous cell carcinoma
of the outer ear 4 years previously, experienced
headache, aphasia, and generalized seizures. Magnetic
resonance imaging revealed intracranial lesion that
was discontinuous with the auditory canal. The
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resected lesion was found to be radiation-induced
cavernous hemangioma.

[CASE 2] A 35-year-old man, who had undergone
heavy-ion radiotherapy for undifferentiated carcinoma
of the maxillary sinus 13 years previously, experienced
toothache, painful swelling in his cheek, and epilepsy.
A computed tomography revealed an ossifying mass
extending to the zygomatic arch, orbital cavity, and
middle cranial fossa. The diagnosis of the biopsy was
secondary osteosarcoma. The invasive nature of the
lesion necessitated joint surgery performed by ENT
surgeons and neurosurgeons. The G-banding and
cancer array analyses results of the osteosarcoma cells
showed multiple chromosomal abnormalities, including
deletions, inversions, and translocations.

[Conclusion] We revealed the mutation patterns of
particle therapy-induced neoplasms using chromosome
analysis.

[Future plan] Currently, we are planning to
investigate the detailed mutation signatures of particle
therapy-induced neoplasms using DNA sequencing.
These fundamental studies may elucidate novel genes
involved in carcinogenesis.
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