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Supplementary methods 

Study participants 

Participants of the FOCAS and STRIP study were recruited via the (outpatient) clinic of the 

Leiden University Medical Center (LUMC), the Netherlands. The diagnosis CAA was 

established by an experienced neurologist and neuroradiologist prior to enrollment in the 

study. Inclusion criteria for the present study were: 1. Age ≥ 55 years, 2. Probable CAA 

based on the modified Boston criteria diagnosed at 1.5T- or 3T-MRI, 3. Ability and 

willingness to provide written informed consent. Participants who were not able to undergo 

7T-MRI were excluded. All participants of the STRIP study had a 7T MRI scan of the brain. 

Of the FOCAS participants, 19 of the 23 participants were able to participate in the 7T MRI 

study. Of these 19, only 18 scans could be used for this study; image quality of one scan was 

severely degraded because of movement artifacts and was therefore excluded from further 

analyses. Four out of 23 participants could not participate in the 7T MRI study due to MRI 

safety issues, claustrophobia or because of their clinical condition. Participants of the FETCH 

study were recruited via the clinics of the University Medical Centers of Utrecht, Nijmegen 

and Leiden. The FETCH study included patients with spontaneous ICH between October 

2013 and January 1st 2019.1 We included all FETCH participants who had a 7T MRI and who 

did not have signs of possible or probable CAA on MRI according to the modified Boston 

criteria. Of all the FETCH participants, 51/221 (23%) underwent a 7T MRI. Of these 51, 29 

had no signs of CAA on MRI and could therefore be included in our study. 

Image acquisition 

For all participants MRI was performed on two separate whole body human 7T-MR-systems 

(Philips, Best, The Netherlands) using a quadrature transmit and 32-channel receive head coil 

(Nova Medical, Wilmington, MA, USA) in either Utrecht or Leiden, The Netherlands.  
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STRIP and FOCAS participants were scanned in Leiden using a 2D flow-compensated 

transverse T2*-weighed gradient echo scan (repetition time (TR)/echo time (TE) 1851/25 ms, 

flip angle 60°, slice thickness 1.0 mm with a 0.1 mm interslice gap, 92 slices and coverage of 

10 cm, 240 x 180 x 100 mm field-of-view (FOV), 1000 x 751 matrix size – resulting in an in-

plane spatial resolution of 0.24 x 0.24 mm, multiband factor 2), a 3D Fluid-Attenuated 

Inversion Recovery (FLAIR) scan (TR/TE: 8000/328 ms, inversion time (TI): 2200 ms, 225 

slices with no interslice gap, FOV 250 x 240 x 180 with a voxel size of 0.8 x 0.8 x 0.8 mm), 

and a 3D T1-weighted scan (TR/TE: 4.3/1.9 ms with a flip angle of 7 degrees, 193 slices with 

no interslice gap, a FOV of 246 x 246 x 174 with a voxel size of 0.9 x 0.9 x 0.9 mm). 

Participants of the FOCAS study underwent an extra scan, a 3D T2-weighted scan (TR/TE: 

3400/305ms with a flip angle of 90 degrees, 543 slices with no interslice gap, FOV of 

250x250x190 with a voxel size of 07x07x0.35). No T2-weighted scans were made for 

participants of the STRIP study. 

FETCH participants were scanned using a dual echo 3D T2*-weighted scan (TR/first TE/ 

second TE: 20/6.9/15.8 ms; voxel size: 0.50 x 0.50 x 0.70 mm3) and 3D T2 weighted images 

(TR/ TE): 3158/ 60 ms; voxel size: 0.70 x 0.70 x 0.70 mm3). 

Participants in the FOCAS study also underwent a 3 Tesla (3T) MRI scan of the brain on the 

same day as the 7T-MRI scan, performed on a MRI scanner (Philips, Best, the Netherlands) 

using a standard 32-channel head coil. The participants were scanned using susceptibility 

weighted images (SWI) (TR/TE= 31/7.2ms, flip angle 17 degrees, 130 slices and an FOV of 

230 x 190 x 130 mm with a voxel size of 0.6 x 0.6 x 1mm) and T2-weighted images (TR/ TE 

= 4744/80ms, flip angle 90 degrees, 48 slices with no interslice gap and an FOV of 220 x 176 

x 144 mm with a voxel size of 0.5 x 0.6 x 3 mm). Some of the FETCH participants 

underwent 3T-MRI within weeks of the 7T-MRI scan. 3T-MRI in the FETCH was acquired 
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by a standardized protocol including an axial T2*-weighted sequence and FLAIR, both with 

48 contiguous slices and 0.96 x 0.95 x 3.00mm3 voxels, and a 3D T1-weighted sequence.  

Image analysis 

Microbleeds (MB) were scored on T2*-weighted scans according to the following locations: 

deep (including basal ganglia, thalamus, internal capsule, external capsule and deep white 

matter) and lobar (including frontal, parietal, temporal, occipital and insula).2 MB were 

counted from 1-50, if participants had over 50 MB this was scored as >50. Cortical 

superficial siderosis (cSS) was scored on T2*-weighted images according to location in the 

brain and categorized as focal, defined as cSS restricted to three or fewer sulci, or 

disseminated, defined as cSS affecting four or more sulci. In addition, cSS hemisphere score 

was calculated according to the method described previously.3, 4 Number and location of ICH 

were scored on T2*-weighted scans and 3D T1-weighted scans. Both periventricular and deep 

white matter hyperintensities were scored according to the Fazekas score on FLAIR images.5 

Enlarged perivascular spaces in the centrum semiovale (CSO-EPVS) were scored on 3D T2-

weighted images according to the following categories; no EPVS, 1-10 EPVS, 11-20 EPVS, 

21-40 EPVS, >40 EPVS.6 

For the patients in whom the two new markers were detected at 7T-MRI we screened the 

corresponding 3T-MRI SWI scans acquired on the same day, when available, and any other 

previously made 3T-MRI scans, to see if we could retrospectively identify the markers at this 

conventional field strength as well.  
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Supplementary results 

Figure 1: A deep microbleed at 1.5T, 3T and 7T MRI 

 

MRI scan of a patient originally diagnosed with pure sCAA showing: A. The scan on which 

the original diagnosis was made, an 1.5T T2*-weighted scan, B. A higher quality 3T SWI 

scan, made three months after scan A, showing a previously unobserved microbleed in the 

caudate nucleus, C. A high field 7T T2*-weighted scan, made on the same day as scan B, 

showing a clearer image of the same microbleed in the caudate nucleus.  
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