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Association of CHA,DS,-VASc Score With Remodeling of
Left Atrial Appendage Assessed by Cardiac
Computed Tomography
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Abstract

Background: CHA,DS,-VASc score (congestive heart failure;
hypertension; ages > 74 years (2 points); diabetes; stroke, tran-
sient ischemic attack, or systemic embolism (2 points); vascular
disease; ages 65 - 74 years; sex (female)) is a widely used clinical
scale to estimate the risk of stroke in patients with non-valvular
atrial fibrillation (AF). However, the relationship between the
increase in CHA,DS,-VASc score and atrial remodeling remains
unsettled.

Methods: Twenty-five consecutive patients undergoing cardiac
computed tomography (CT) were recruited. The systolic and dias-
tolic volumes of left atrium and left atrial appendage (LAA) were
measured. Risk of stroke was estimated using the CHA,DS,-VASc
score. The relationship of the CHA,DS,-VASc score with morpho-
logical and functional variables was analyzed by Pearson’s correla-
tion.

Results: A positive correlation was documented between the
CHA,DS,-VASc score and systolic (r = 0.419, P = 0.037) and diastol-
ic (r=0.415, P=0.039) LAA volumes. Atrial volumes and left atrial
ejection fraction showed no significant correlations with CHA,DS,-
VASc.

Conclusions: This study shows, for the first time, a positive cor-
relation between CHA,DS,-VASc score and LAA remodeling.
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Introduction

Atrial fibrillation (AF) predisposes to embolic events in relation
to thrombus formation inside the left atrial appendage (LAA)
[1]. AF is the most common sustained arrhythmia with a preva-
lence of 0.4% in the general population and 17% in patients older
than 80 years of age [2]. CHA,DS,-VASc score is a widely used
clinical scale to estimate the risk of stroke in patients with non-
valvular AF. However, the relationship between the increase in
CHA,DS,-VASc score (congestive heart failure; hypertension;
ages > 74 years (2 points); diabetes; stroke, transient ischemic
attack, or systemic embolism (2 points); vascular disease; ages
65 - 74 years; sex (female)) and atrial remodeling remains unset-
tled. The objective of this study was to evaluate the existence of
morphological and functional changes in the left atrium (LA) that
may justify the increased risk of stroke in a patient with a higher
CHA,DS,-VASc score.

Materials and Methods

All patients undergoing cardiac computed tomography (CT) in
La Princesa University Hospital of Madrid, between April and
November 2019, with retrospective electrocardiogram (ECG)-
gated acquisition (Siemens 64-detectors CT) including complete
volume of LA were recruited. Patients with low quality LA and
LAA imaging or not in sinus rhythm were excluded. The systolic
and diastolic volumes of LA and LA A were measured with a Vit-
rea Workstation. Systolic and diastolic atrial segmentation was
manually traced on axial plane images with subsequent represen-
tation as volume rendering (Fig. 1a). Volumes were collected as
whole LA and LAA alone. Risk of stroke was estimated using the
CHA,DS,-VASc score. The relationship of the CHA,DS,-VASc
score with morphological and functional variables was analyzed
by Pearson’s correlation. This study was approved by the Institu-
tional Review Board, and was conducted in compliance with the
ethical standards of the responsible institution on human subjects
as well as with the Helsinki Declaration.

Results

In the recruitment 20 patients were excluded for low quality of

Articles © The authors | Journal compilation © Cardiol Res and Elmer Press Inc™ | www.cardiologyres.org
126 This article is distributed under the terms of the Creative Commons Attribution Non-Commercial 4.0 International License, which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited



Cecconi et al

Cardiol Res.2021;12(2):126-128

Region Volume (ml) Mean HU
m LAA 891
64.52

4925+ 168.4
m LA 552.6 £110.7

Total

20— e

LAA diastolic volume, ml

0 T T | T
2 4 6 8

CHA2DS2VASc score

151 o o
- °
£
o
E
=
[=]
>
L2
©
?
>
w
3

® ® ®

®
®
0 T T T T
2 4 6 8

CHA2DS2VASc Score

Figure 1. (a) LA and LAA segmentation with 3D volume reconstruction are showed. (b) Correlation plots of LAA diastolic and
systolic volumes with CHA,DS,-VASc score. LA: left atrium; LAA: left atrial appendage; 3D: three-dimensional; CHA,DS,-VASc:
congestive heart failure; hypertension; ages = 74 years (2 points); diabetes; stroke, transient ischemic attack, or systemic embo-

lism (2 points); vascular disease; ages 65 - 74 years; sex (female).

LA and LAA imaging. A total of 25 patients were finally in-
cluded in the analysis; 56% were female and mean age was 75
+ 13 years; 80% presented with a CHA,DS,-VASc > 2. Heart
failure, hypertension, diabetes, previous stroke and vascular
disease were present in the 48%, 60%, 16%, 32%, and 32% of
the patients, respectively. According to the study indication, 10
were for transcatheter aortic valve implantation (TAVI) evalu-
ation protocol, 14 for coronary artery disease assessment and
one for pulmonary venous drainage assessment. None patient
had mitral valve disease. Only one patient had a previous med-
ical history of paroxysmal AF.

A positive correlation was documented between the
CHA,DS,-VASc score and systolic (r = 0.419, P =0.037) and
diastolic (r = 0.415, P = 0.039) LAA volumes (Fig. 1b). Atrial
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volumes and left atrial ejection fraction showed no significant
correlations with CHA,DS,-VASc.

Discussion

This is the first study using cardiac CT to correlate LA and
LAA remodeling with the CHA,DS,-VASc score. Cardiac CT
has a high spatial and temporal resolution that allows an ac-
curate measurement of cardiac chambers. LAA volume meas-
urement with other techniques as echocardiography or cardiac
magnetic resonance is not as accurate.

After measuring volumes in both phases of the cardiac
cycle and evaluating the clinical characteristics of each pa-
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tient, this study showed a significant correlation between the
remodeling of the LAA and the CHA,DS,-VASc. Specifi-
cally, it was observed that higher scores correspond to higher
volumes of the LAA without altering the LA volumes. Our
results offers a partial explication to justify the increased risk
of stroke in patient with a higher CHA,DS,-VASc score as
higher volumes of LAA might be related to a more intense
blood stasis during AF. Components of CHA,DS -VASc score
as age, hypertension and diabetes may alter the LAA wall pro-
ducing the observed higher volumes. Recent studies assessing
LAA by cardiac CT focused on LAA morphology [3], how-
ever, none of them provided data about LAA volume. Inter-
estingly, no volumetric differences have been reported among
the different LAA morphologies [4]. Moreover, previous CT
studies for LAA closure planning focused on orifice diameters
and LAA depth, not on volumes [5]. Our exploratory results
based on a small cohort of patients should be confirmed in
further studies with a larger population including multivariate
analysis.

Conclusions

In conclusion, this study shows, for the first time, a positive
correlation between CHA,DS,-VASc score and LAA remod-
eling. These findings might offer a new marker for stratification
of embolic risk based on LAA remodeling.
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