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Deep learning-based synthetic brain MRI for the assessment of 

regional atrophy patterns in neurodegenerative diseases. 
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Supplementary Figure 1: Representative example of automated volumetric brain segmentations 
using the AssemblyNet-AD-FTD pipeline in VolBrain and SynthSeg+ in FreeSurfer. Axial slices 
from a healthy control subject are shown. The reference standard 3D T1-weighted MPRAGE image (a), 
along with corresponding deep learning–generated synthetic 3D T1-weighted images from various input 
modalities (b-d), are presented with their respective volumetric segmentations overlaid. 
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Supplementary Figure 2: Global brain volumes and Hippocampus volumes obtained with 
SynthSeg+. Whole brain volume (a-c), total white matter volume (d-f), total cortex volume (g-i) and 
total Hippocampus volume (j-l) in the Alzheimer‘s Disease (AD) subgroup, in the subgroup of patients 
with Frontotemporal Dementia (FTD) and in the subgroup of Healthy Controls (HC). Each dot represents 
one patient in the respective subgroup resulting from analysis of the real or SynthSR generated T1w 
images. Lines connect dots from the same patient. Ns = not significant, * = p ≤ 0.05, ** = p ≤ 0.01, *** = 
p ≤ 0.001, **** = p ≤ 0.0001. 



 

Eur Radiol (2025) Riedel EO, Schramm S, Bongratz F, et al.  



 

Eur Radiol (2025) Riedel EO, Schramm S, Bongratz F, et al. 

Supplementary Figure 3: Regional brain volumes. Frontal lobe total volume (a-c), temporal lobe total 
volume (d-f), parietal lobe total volume (g-i), occipital lobe total volume (j-l) and hippocampus total 
volume (m-o) in the subgroup of patients with Alzheimer‘s dementia (AD), in the subgroup of patients 
with Frontotemporal Dementia (FTD) and in the subgroup of Healthy Controls (HC). Each dot represents 
one patient in the respective subgroup resulting from analysis of the real or SynthSR generated T1. 
Lines connect dots from the same patient. Ns = not significant, * = p ≤ 0.05, ** = p ≤ 0.01, *** = p ≤ 
0.001, **** = p ≤ 0.0001.  
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Supplementary Figure 4: Bland-Altman Plots (difference versus average) comparing the mean 
volumes resulting from the SynthSR generated 3D T1s from the three different inputs (3D Flair, axial 
FLAIR and coronal T2) versus the reference standard 3D T1 for frontal lobe total volume (a), temporal 
lobe total volume (b), parietal lobe total volume (c) occipital lobe total volume (d) and hippocampus total 
volume (e). Dashed lines indicate 95 % confidence intervals. Red = AD subgroup, blue = FTD subgroup, 
green = healthy controls. 
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Supplementary Table 1: Number of synthetic T1s with higher volume than Reference Standard 
and difference of volumes of synthetic T1s compared to Reference Standard in percent per 
region and input sequence. Volumes resulting from volumetry of SynthSR generated sequences were 
compared with the volume from 3D T1 Reference Standard from the same patient. Stars indicate 
significance from zero resulting from one-sided paired t-test. Ns = not significant, * = p ≤ 0.05, ** = p ≤ 
0.01, *** = p ≤ 0.001, **** = p ≤ 0.0001. 
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Supplementary Table 2: Global brain volumes and total hippocampus volumes resulting from 
volumetry with SynthSeg+ for Reference Standard real 3D T1, input sequences used for generation 
of synthetic sequences and synthetic T1 sequences from the different input sequences in cm3 (Mean ± 
SEM). Stars indicate significance versus Reference Standard real 3D T1. Ns = not significant, * = p ≤ 
0.05, ** = p ≤ 0.01, *** = p ≤ 0.001, **** = p ≤ 0.0001. 
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Supplementary Table 3: Results from comparison of volumetric results using SynthSeg+ of deep 
learning-based synthetic 3D T1s versus direct volumetry of their respective input sequences. Ns = not 
significant, * = p ≤ 0.05, ** = p ≤ 0.01, *** = p ≤ 0.001, **** = p ≤ 0.0001. 

 
 


