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Supplementary Results 

The patient-specific analysis of the correlation coefficients ,  and  between all pairs 

of the three velocity-based hemodynamic quantities |V|,  and  time-histories, 

respectively, is presented in Figure S1. The strongest correlations emerge between |V| time-

histories, a feature common to all the patients (median values range = [0.27, 0.83]). Although 

three of five AAo dilated patients (H, J and K) present with the lowest  median values, no 

marked differences can be appreciated between AAo non-dilated and dilated patients. All 

patients present with median values of  correlation coefficients lower than |V| time-

histories (with the exception of patient K) and with larger interquartile range (Figure S1). This 

can be ascribed to the more marked presence of negative correlations between  time-

histories, compared to |V| time histories (Figure S1). The correlation between  time-

histories is symmetrically distributed around the median, which is close to zero for all the 



patients (median values range = [0.00, 0.10]). This symmetry around zero in the distribution 

of the correlation coefficients between  time-histories reflects the presence of overall 

balanced right- and left-handed secondary flow structures, characterized by  values of 

opposite sign. From Figure S1 no remarkable differences emerge between AAo non-dilated 

 and  distributions. 
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Figure S1. Distributions of the Pearson correlation coefficients between phase velocity time-
histories in each model, for |V| (top row),  (middle row) and  (bottom row). The median 
is indicated by the red line, the box indicates the interquartile range and the whiskers indicate 
the extreme values of the distribution. 
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Figure S2. Associations between the cycle-average blood flow kinetic energy ( ) and CNs 
metrics  (left column),  (middle column), and  (right column) for |V| (top 
row),  (middle row) and  (bottom row) CNs. For each CN,  and  are expressed 
as the median value of all voxels. 

 



 

Figure S3. Associations between flow jet angle (FJA) and CNs metrics  (left column), 
 (middle column), and  (right column) for |V| (top row),  (middle row) and  

(bottom row) CNs. For each CN,  and  are expressed as the median value of all 
voxels. 
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Figure S4. Associations between normalized flow displacement (FD) and CNs metrics  
(left column),  (middle column), and  (right column) for |V| (top row),  (middle 
row) and  (bottom row) CNs. For each CN,  and  are expressed as the median 
value of all voxels. 

 



 

Figure S5. Associations between pulse wave velocity (PWV) and CNs metrics  (left 
column),  (middle column), and  (right column) for |V| (top row),  (middle row) 
and  (bottom row) CNs. For each CN,  and  are expressed as the median value of 
all voxels. 
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Figure S6. Associations between aortic mean curvature ( ) and CNs metrics  (left 
column),  (middle column), and  (right column) for |V| (top row),  (middle row) 
and  (bottom row) CNs. For each CN,  and  are expressed as the median value of 
all voxels. 

 



 

Figure S7. Associations between aortic mean torsion ( ) and CNs metrics  (left column), 
 (middle column), and  (right column) for |V| (top row),  (middle row) and  

(bottom row) CNs. For each CN,  and  are expressed as the median value of all 
voxels.  
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Table S1 
Demographics of the study population and AAo reference diameters  used for the definition 
of . 

 

 

 

 

 

 

 

 

 

 
 

Patient Gender 
Age 

(years) 
BSA 
(m2) 

*Reference 
AAo diameter 

 (cm) 

A Male 35 2.02 26.0 

B Female 82 - 24.7 

C Female 79 1.66 24.7 

D Female 55 - 24.7 

E Male 73 - 26.0 

F Male 41 2.31 28.5 

G Male 49 1.98 26.0 

H Male 65 1.79 26.0 

J Male 77 1.85 26.0 

K Male 67 2.08 27.4 



* Based on a gender specific normal database of reference diameters for the aorta, from Davis et al.1  

 
Supplementary References 

1. Davis, A. E., A. J. Lewandowski, C. J. Holloway, N. A. B. Ntusi, R. Banerjee, R. 
Nethononda, A. Pitcher, J. M. Francis, S. G. Myerson, P. Leeson, T. Donovan, S. 
Neubauer, and O. J. Rider. Observational study of regional aortic size referenced to 
body size: production of a  cardiovascular magnetic resonance nomogram. J. 
Cardiovasc. Magn. Reson.  Off. J. Soc.  Cardiovasc. Magn. Reson. 16:9, 2014. 

 


