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Introduction - Diffusion-weighted imaging (DWI) may aid in the discrimination of benign from malignant (breast) lesions. Approaches to benefit from the
information contained in the DWI dataset have mostly been based on trying to define a cut-off value for the lesion ADC. This may be limiting because of
the relatively low SNR, the relatively high variability of lesion ADC - even within one hospital or patient population - and the limited potential of the results
to be extrapolated to different field strengths, pulse-sequences or b-values.

Methods — Here we describe an approach in which the high CNR of DWI and the quantitative information of the ADC are presented to the radiologist in

a “functionally-thresholded ADC (ftADC) map” (see Figs 1+2) that increases the conspicuity of lesions of interest,
much like phase-images are used to increase vascular conspicuity in susceptibility-weighted imaging. Radiologists
can “window-level” ftADC-maps at their discretion and diagnose a lesion as “ftADC-bright” without having to choose
an ADC-threshold value; Similar to, for example, a cystic lesion being interpreted as “T2-bright” without using T2-
cut-off values. We performed a retrospective, HIPAA-compliant, IRB-approved analysis of DW data sets of 103
consecutive women who underwent 1.5T MRI for the evaluation of breast cancer. Conventional ADC-thresholding
was compared to ftADC-mapping and to dynamic contrast-enhanced (DCE) MRI, for all pathology-verified lesions.

Results - The results summarized in Table 1 confirm that lower ADCs are correlated with a higher chance of a
malignant diagnosis, but that the discriminatory power of setting an ADC cut-off value — evaluated using ROC

curves — is low. In addition, attempts to reduce variability by within-patient normalization of lesion ADC to muscle \\\\ e
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Table 2 - Diagnosis-modifying effect of ftADC-mapping in terms of up- or down- staging the

DCE-MRI diagnosis™

DwWI ftADC ftADC @

alone alone Clinical setting
Correctly up-staged 0 (0%) 0 (0%) 0 (0%)
Correctly down-staged - BIRADS 3 6 (9.2%) 6 (9.2%) 6 (9.2%)

Correctly down-staged - BIRADS 4+

Incorrectly up-staged 3 (4.6%) 1(1.5%) 0(0.0%)
Incorrectly down-staged BIRADS 3 0 (0.0%) 0 (0.0%) 0(0.0%)
Incorrectly down-staged BIRADS 4+ 3 (4.6%)™ 6 (9.2%) 1(1.5%) "

13 (20.0%) 16 (24.6%) 16 (24.6%)

confirmed to be an invasive ductal carcinoma.

Fig 2. A+D Axial, pre-contrast TIW images; B+E DW-
images; C+F corresponding ftADC maps. Note that only one
of the DWI-bright lesions in (B+E) is visible on the ftADC
map in (C). At subsequent lumpectomy the lesion in (B) was 3]
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: Diagnosis-modifying effect based on combined analysis of the ftADC-maps and the T1- and T2-

- A minimally enhancing DCIS lesion in a patient with a BIRADS-6 multicentric IDC in the

The putative diagnosis-modifying effect was determined as follows:

Correct up-staging: PA proven malignant lesions that were BIRADS-2 (or BIRADS-1 for the whole
breast) at DCE-MRI, and bright on DWI, or tADC, respectively

Correct down-staging: PA proven benign lesions that were BIRADS-3 or higher at DCE-MRI, and
negative on DWI, or ftADC, respectively

Incorrect up-staging: Follow-up or mastectomy proven benign lesions that were BIRADS-2 at
DCE- MRI, and bright on DWI or ffADC, respectively

Incorrect down-staging: PA proven malignant lesions that were BIRADS-3 or higher at DCE-MRI
and negative on DWI, or ftADC, respectively

weighted sequences (preventing the incorrect upstaging of normal axillary lymph nodes); no
contrast-enhanced sequences. Knowledge of the clinical setting prevents the incorrect down-
staging of BIRADS-6 known cancers after chemo- or radiotherapy.

contralateral breast.
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