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Limited generalizability of  machine learning models1

ArtSeg -VasMorph  model  applied  to 
H&E staining  shows  accurate  
detection  of vessels

ArtSeg -VasMorph  model  applied  
to H&E with LFB  staining  shows  
high  level  of false  positivity

Vessel detection accuracy of new model2

Vessel thickness measurement3
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Unsupervised clustering based on vessel thickness4

Vessel  thickness  varies  
within  each  case .

Evaluation  of all  vessels  
detected  allows  more  
averaged  measurement  
of the severity  and  
therefore,  categorization  
into mild,  moderate  and  
severe   arteriolosclerosis .
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• One of  the major  concepts  of neurodegenerative  diseases  is  the 
presence  of co -existing  proteinopathies /cerebrovascular  disease

• Brain  arteriolosclerosis  (thickening  and  narrowing  of cerebral  
arterioles)  is  a common  age -related  small  vessel  pathology

• Vascular  Cognitive  Impairment  Neuropathology  Guidelines  (VCING)  
and  the National  Alzheimer’s  Coordinating  Center  Neuropathology  
Data  Set  uses  semi -quantitate  scores  (none,  mild,  moderate,  severe)

• The  occipital  white  matter  is  considered  a reliable  region  for 
assessment

• Semi -quantitative  scoring  may  not fully  capture  the continuous  
spectrum  of vascular  pathology

• Disease  is  spatially  heterogeneous,  and  inter-rater agreement  is  
variable

• Machine  learning  approach  may  improve  characterization  of  
vascular  pathology  and  whether  vascular  phenotypes  are associated  
with distinct  patterns  of neurodegenerative  co -pathology

Variability  in staining  quality,  type of staining  and  tissue  preparations  
make  generalizability  of  machine  learning  models  challenging

Filtering  manual  annotations  and  training  the model  with accurate  
data  yields  higher  vessel  detection  accuracy

Vessel  thickness  is  not consistent  within  a case ; taking  the 
distribution  of  vessel  thickness  can  give  an averaged  quantification

We confirm  the positive  correlation  between  vessel  wall  thickening  
Braak  stage  and  Hippocampal  Sclerosis  as  reported  in the literature . 
Expanding  this  analysis  could  improve  our understanding  of the 
association  between  brain  arteriolosclerosis  and  neurodegenerative  
diseases .

Limitations : hyaline  fibrosis,  loss  of smooth  muscle  cells,  lumen  stenosis  
and  subtypes  (i.e., hyaline  vs  hyperplastic)  were not specified  in the training  
data  and  could  be used  to further  stratify  neurodegenerative  disease .

1. Normal/mildly  affected  small  vessels
2. Large  vessels  with well -preserved  lumen  
3. Large  vessels  with severe  arteriolosclerosis

• Hippocampal  Sclerosis  (β=0.308 ; p=0.049 )
• Braak  stage  (β=0.655 ; p=0.018 )

4. Small  vessels  with severe  arteriolosclerosis
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Segmentation Visual Check Held -Out Test Accuracy

1 case  was  used  for held -out test,  
where  overall  DICE  score  = 91%

Automated  vessel  thickness  
measurement  without  manual  
annotation . The  distance  from  the 
edge  of lumen  to the edge  of  the 
wall  was  averaged  for each  vessel,  
across  the whole  case .

Unsupervised  
clustering  gives  
4 clusters
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