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We prospectively investigated whether the value of the apparent diffusion coefficient (ADC) of a
primary lesion prior to treatment correlated with local failure of head and neck squamous cell carcino-
ma (HNSCC) following radiotherapy. In 17 patients who underwent radiotherapy for primary
HNSCC, we compared variables considered to affect local failure, including parameters related to
magnetic resonance (MR) imaging, such as ADC and its alteration ratio, between cases of local
failure and controls and analyzed survival among those patients in whom the variables differed or
demonstrated association with local failure. We also retrospectively analyzed variables in a validation
study of 40 patients. In the prospective study, pretreatment values of ADChigh (calculated with b-
values of 300, 500, 750, and 1000 s/mm?) alone showed significant association with local failure (P=
0.0186) . In the validation study, pretreatment values of tumor volume (P=0.0217) and ADChigh (P
=0.0001) were significantly associated with local failure. Pretreatment ADChigh was superior to
pretreatment tumor volume regarding association with local failure. These results suggest that
pretreatment values of both ADC obtained using high b-values and tumor volume correlate with local
failure of HNSCC treated with radiotherapy.



