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Application of IVIM bi-index and stretch index models in evaluating the efficacy of chemoradiotherapy
for cervical cancer WU Xiao-peng, WU Hui, GAO Yang, et al. Department of Medical Imaging, the
Affiliated Hospital of Inner Mongolia Medical University,Inner Mongolia 010050, China

[Abstract] Objective: To evaluate the efficacy of radiotherapy and chemotherapy for cervical
cancer with intravoxel incoherent weighted motion magnetic resonance imaging (IVIMI) bi-index and
stretch index models. Methods: Thirty patients with cervical cancer confirmed by biopsy underwent
MRI scan before and one month after radiotherapy and chemotherapy. Scan sequences included saggit-
tal T, WI,axial T,WI, T, WI,DWI,IVIM (12 b values,range 0~2000s/mm?*). The diffusion coefficient
(D), pseudo-diffusion coefficient (D % ) and perfusion fraction (f) of pure water molecules in the lesion
area were measured under the bi-index mode. The water molecule diffusion heterogeneity index (a)
and the diffusion distribution coefficient (DDC) were measured under the stretch index mode. The
maximum tumor area and related parameters were measured at each scanning time point,and the dy-
namic changes and correlations were analyzed. Results: The D value,f value and DDC value of cervical
cancer lesions increased after chemotherapy and radiotherapy, ranging from 0. 642 X 10* mm?/s,
18.8%,0.84X 10 *mm?*/s to 0. 777 X 10 *mm*/s, 36. 3% ,2. 2X 10" mm®/s. The difference was sta-
tistically significant (P <C0. 05);a, D % values were 0. 775,9. 59 X 10 * mm?”/s to 0. 486, 39. 8 X
10 *mm?*/s before and after radiotherapy and chemotherapy. The difference was not statistically sig-
nificant (P>>0.05). Conclusion: The IVIM bi-index and stretch index related parameters can dynami-
cally monitor the subtle changes in the course of radiotherapy and chemotherapy of cervical cancer. D
value and DDC value can effectively monitor the efficacy of radiotherapy and chemotherapy. The [ val-
ue can be used as a potential observation index for the efficacy of radiotherapy and chemotherapy.

[Key words] Intravoxel incoherent motion; Bi-index model; Stretch index model; Cervical canc-

er; Chemoradiotherapy; Magnetic resonance imaging
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