Appendix 1: Specification of the FAST MRI protocol and composition of the
assessment test-set

FAST MRI protocol
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Breast MRI protocol

All MRI examinations in the dataset were originally acquired on either a Philips
(Amsterdam, Netherlands) Ingenia 1.5T or a Philips Ingenia 3T scanner. The breast
coils used were dStream Breast seven-channel coils. The paramagnetic contrast
agent used was gadobutrol 1.0 mmol ml-1 and the dose administered was 0.1 ml
gadobutrol per kg body weight. The dynamic sequence used (from which the
dataset’s FAST MRI images were obtained through post-processing) was
dyn_eTHRIVE (Axial 3D T1 fast field echo (FFE), TR/TE 5.1/2.8 with 10 degree flip
angle and SPAIR Power two fat suppression). Post-contrast scan commenced
contemporaneous with the commencement of contrast injection (average duration
1.08 minutes)). Since the images used in the current study were originally acquired
in 2015 and then later reprocessed and anonymised for the study, the acquisition
protocol conformed to our own centre’s standard. This differed from Kuhl’s
description of FAST MRI (11) as follows:

(i) The breasts were not compressed during MR acquisition.
(i) (ii) The T1 images of the dynamic study that were used to form the
subtracted images were fat-suppressed (dyn_eTHRIVE).

The MRI scans performed for a screening indication were performed during day 6—
16 of the woman’s menstrual cycle, but those performed post cancer diagnosis were
performed promptly without reference to the woman’s menstrual cycle.

The MRI studies were copied, anonymised and allocated study identifiers
chronologically for the date they were acquired and, as a consequence, normal and
abnormal scans were presented to the readers in an unpredictable order. They were
then reduced to comprise simply those MR sequences that would have been
obtained if they had originally been acquired as a FAST MRI, displayed as an axial
maximum intensity projection image (MIP), and also as a stack of axial slices (slice
stack) of the first post-contrast-subtracted images from the dynamic series of the
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breast MRI examination. This process was performed by two of the research team
who were not subsequently part of either of the two reading groups. These
subtracted images alone comprised the FAST MRI scans interpreted by the readers.

Composition of the assessment test set of FAST MRI scans used in the study
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Figure 1. Flow diagram to illustrate FAST MRI dataset.
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Images from these MRI scans were anonymised and reformatted
electronically into a set of images that would have been obtained if a
FAST MRI had been acquired instead of full breast MRI protocol.
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Table 1. Clinical indication for MRI scans of the dataset

Number of
Clinical indication scans
High-risk screening 72*
Lobular carcinoma 25
Cancer occult on mammogram 18
Size discrepant: clinical/imaging modalities 7
New symptomatic cancer diagnosis in patient found 1
to be a gene carrier
Other 2b
Total 125

dincludes one patient with unilateral invasive cancer and one with
unilateral high-grade (HG) DCIS and 70 cases without cancer.
Pincludes one patient with a small invasive cancer having MRI as part
of a research study protocol and one with a new cancer diagnosis,
performed for problem-solving in the contralateral breast.
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