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Introduction
Diffusion-weighted imaging (DWI) in MRI is a promising
method for adaptative radiotherapy. The aim of this
study is to compare several diffusion-related metrics
derived from DWI in different brain structures and
metastasis.

Materials and Methods
Each patient undergone a DWI turbo-spin echo
sequence (DWI-TSE) with b = 0, 1000 s/mm2, a DWI
echo-planar imaging sequence (DWI-EPI) with b = 0, 50,
100, 200, 500, 1000 s/mm2 (distortion corrected) and
dynamic studies (Ktrans) (Fig. 1)

Diffusion-related parameters of five brain structures
(brainstem, ventricles, vitreous humor, grey and white
matter) and eight brain metastatic tumours from five
patients were calculated using four models [1] :
• Monoexponential: for TSE and EPI series (ADC-TSE

and ADC-EPI, b = 0, 1000 s/mm2)
• Double-monoexponential: for EPI to return ADCfast

(b = 0, 200 s/mm2) and ADCslow (b = 500, 1000
s/mm2) (only ADCslow is diffusion-related)

• IVIM: fitting all b-values with the bi-exponential
model implemented in two ways: with all the
parameters free (Dfree) and in two steps (D2st), first
adjusting D for b>200 s/mm2
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Figure 1. Diffusion-related maps from a patient with 3 metastases of NSCLC

Results
ADC-TSE and ADC-EPI show significant similar results
for all the structures (Table 1). There are no significant
differences between ADC-EPIslow and D2st, while Dfree
present lower values. Poorly vascularized areas from
heterogeneously vascularized tumours show lower
ADC and D values than well vascularized (Fig. 2).

Figure 2. Boxplot of mean ADC and D values calculated with different 
models and for different metastatic structures

Conclusions
• ADC from TSE and EPI show similar values, but due

to acquisition time, EPI is more suitable for IVIM
studies since multiple b-values are needed.

• Implement IVIM model in 2 steps may be more
accurate than with all the parameters free, and
equivalent to ADCslowvalues.

• Lower ADC and D values in heterogeneous tumours
may represent poor vascularized areas.
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