Stroke Risk Identified By Slow Blood Flow in the Left Atrium
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Results (shown for 2 control & 2 stroke patients)

Endothelial Cell Activation Potential

Flow Stasis

 ATRIAL FIBRILLATION Relative Residence Time
—T (ECAP)
Irregular contraction Eiclakel m
| Reducéd | (e A L SO Filais
ventricular atrial structural | stasis & '
- filling )} volume J changes ‘*? ,
« Atrial fibrillation (AF) patients have 4-5x increased risk of stroke [1]. l
 Current AF stroke risk assessment, CHA:DS.-VASc score, is often 0 RRT [1/Pa]
inaccurate and unreliable [2,3]. ECAP [1/Pa]
« Oral Anticoagulants with severe side effects such as internal 0.000 10-|000 ;0-000 0-0!00 20.|000 3000
bleedln_g prescribed for score > 1 to prevent thrombus formation. . Quantifies fraction of blood slower than | - ¢
o Left atrial (LA) and left atrial appendage (LAA) morphology and 01 mis in LA and L AA » Indicator of thrombus susceptibility * Marker of disturbed blood flow
hemodynamics are linked with thrombus formation [4]. -1 Mis in an '  Higher ECAP in stroke group. * Higher RRT 1In stroke group

 Higher flow stasis in stroke aroup.

Flow Stasis in the LA

* For atrial motion, computational models commonly assume rigid

specifically in LAA

walls or idealized chamber motion, without accounting for functional — = N A ECAP in the LA e
patient-specific data [5,6]. N i ; | |
Objective(s) osf i i - — < b\\>
: : i N 2.5 | ]
 Characterize and distinguish hemodynamics of stroke ] § | < /-> g
patients from control patients using personalized fluid & | 1N £ ml o 7 ~
n n n S 0.5 :-(1,1;'“ &
dynamics simulations. = < 2 =
5 04 S~ — O = 15
= €2 o
* Patient cohort: 5 control patients, 4 stroke patients. oa| L , § § ; . 5 i
« Static and dynamic image data interpolated to achieve M A B | ; ; | 5 os| | 5 i
personalized LA displacement: W T .
Preprocess Patient Patient Pt
+ ing + Chamber Motion . .
LA ggngﬁtation g LA Displacement LA Blood Velocity Flow Rate in Mitral Valve LA Volume over
- from CINE MRI from Simulations and Pulmonary Veins Cardiac Cycle
[0.007 600 F r - l - \@ ; : : :
- — Mitral valve
_zzz 500 + = = Pulmonary yeins / { — A-Wave \T%L
[ 2 400 2 =
0,000 ? atrial systolic ? 110
7.86-05 r 0010 1.0 % 200 §
Displacement [m] r 25 100 -
* — 0005 | .. 1007 p =
/ \
- 0.000 L 0(; T oli TERET - P 02 04 06 08 |
_ _ Displacement [m] Veloci O'O/ ' ' " , ' t [s]
CINE MRI in Time elocity [m/s] 5

Fluid Dynamics Simulations

Conclusion References

o Personalized ﬂUld dynam|CS mOdels W|th patient Specific chamber 1. January, Craig T., et al. "2014 AHA/ACC/HRS guideline for the management of patients with atrial fibrillation: a report of the American College of

Cardiology/American Heart Association Task Force on Practice Guidelines and the Heart Rhythm Society." Journal of the American College of

geometl’ies and mOtion ShOW higher RRT, ECAP and ﬂOW StaSiS 2. gﬁgoﬁg}g(metz;(2?31|—|4A)\2%1Sg7\€/3ASc score and stroke prediction in atrial fibrillation iq whijte.s., blacks,.and hi§panics." Stroke 50.1 (2019): 28-33.

values for stroke patients. ¥ ASsonation (EHRA) Scientfic Milaives Gommitice, the EHRA Young Electrophysiologists, the. association of vardlovascular, narsing and. alled
+ Results indicate that simulations are useful for stratifying patient stroke + Fioging. Bk T o &l “Staisiical Shape Analysie of e Left Arial Anpendage Predits Sioke in Amal Fiorlation” T Infemational Journel of

risk, since they consider LA chamber specificities that are neglected in the 5. ol M, Alberts mgaro. Luce Dote’, Snd Alft Maris CHareonmpacs o Sl Boiaon e sert aifum hasmodynamics: A computational fluid

dynamics study." Computers in Biology and Medicine 150 (2022): 106143
Masci, Alessandro, et al. "The impact of left atrium appendage morphology on stroke risk assessment in atrial fibrillation: a computational fluid dynamics
study." Frontiers in physiology 9 (2019): 1938.

CHA:DS:-VASc score. 6.

velocity Magnitude [m/s]
0.001 0.050 0.100 0.150 0.200 0.250 0.300 0.350 0.400 0.450 0.539

| —

(@ Heart Rhythm Society,

HeartRhythm.com



https://doi.org/10.1007/s10554-021-02262-8

