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Supplementary Method: Mapping THE stiffness maps from 2D to 3D
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The aim of this study is to compare brain stiffness measurements performed on 10 subjects
using both THE and MRE. However, the resulting stiffness maps from both modalities are 2D
and 3D, respectively, thus THE only provides a single slice that is not aligned with MRI
coordinate system. Hence, their comparison is not straightforward. To overcome this
limitation, we implemented a fiducial-marker-based, optical tracking system to obtain the
position and orientation of the ultrasound probe in 3D space. Thus, taking the ultrasound
acquisition parameters into consideration, we were able to map the 2D slice into 3D space
with defined thickness in the same coordinate system as the previously obtained 3D T1w MRI

map. A diagram of this procedure is shown in figure S.1.
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Figure S.1: Mapping procedure from 2D THE stiffness maps into 3D MRE space. The drawing

was created using Affinity Designer v.1.10 (affinity.serif.com/de/designer/).

The optical tracking procedure returned the position of four reference points on the
ultrasound probe as three dimensional vectors within the coordinate system of the MRI

acquisition. All four points lied on the same plane. Two points were selected on the front (rg;,
2
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Trr) and two on the back (rgy, rgr) of the probe, on the left and right side respectively, as

depicted in figure S.2.
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Figure S.2: Positioning of the reference points in the ultrasound probe and their coordinate

system.

First, we obtained the unit vectors of the THE coordinate system in the axial (Zpyg) and

lateral (X1yg) dimensions,

rg—Tp TYpr — TrFL

2THE e TI—T QTHE T T
lrg —rgll’ |7gr — TEL|

Where

TF=5 (reL + TeR), B =35 (rpL + TaR)
This allows us to obtain the position of the center ultrasonic element rryg.

T'THE = TF t Zgap ZTHE
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Where zg,, = 18 mm is the distance between r and the ultrasonic elements in the Zryg
direction.

From these vectors, the rotation matrix or the orientation of the ultrasound plane can be
obtained:

Myor = [®rue  2rne  (Rrue X Zrae) |

Together with the translation given by rtyg, we can apply the coordinate transformation
between THE and MRI coordinate space as an affine transformation using MATLAB function
Interp3 (The MathWorks, Inc., Natick, Massachusetts, United States) with nearest neighbor
interpolation. THE coordinate system is originally positioned on the top left corner of the

image. Hence, before interpolation, we apply one last translation to it by xFTW XTyg, Where

Xpov = 234 mm is the lateral THE field of view. Here, we consider both THE and MRI
resolutions to correctly scale the input and output dimensions. Additionally, we set a slice

thickness of 12 mm based on the height of the ultrasonic elements.



