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normal functioning of the prosthesis and the absence of AR. At
3 months, the patient was asymptomatic and a follow-up TTE
showed normal functioning of the prosthesis.

Currently, TAVR has become the treatment of choice for severe
aortic stenosis in patients at high surgical risk! and is increasingly
used in the low surgical risk population. In addition, the procedure
has also been used as a treatment for surgical bioprosthesis
dysfunction with similar results to redo surgical aortic valve
replacement in high-risk patients.? TAHV dysfunction has been
less frequently described than bioprostheses dysfunction. Howev-
er, because of the increase in its prevalence and its use in an
increasingly younger population, there is a need for data on the
long-term durability of transcatheter prostheses and for strategies
to treat their eventual failure. Registries report that the main cause
of TAHV dysfunction is AR. They are generally cases of progressive
presentation and those with acute forms are usually of clear
etiology or valve-in-valve.>*

The peculiarity of our case is the acute presentation of severe AR
due to leaflet rupture in a TAHV implanted 6 years previously, with
no apparent cause (no fever and negative blood cultures, in addition
to TEE without images suggestive of endocarditis). This is a case of
valve structural deterioration according to the definition of the
European consensus of valve failure in bioprosthesis.® Being a high-
risk surgical patient, the chosen option for treatment was redo-TAVR.
The absence of computed tomography images was a limitation for the
choice of the prosthesis and the planning of the procedure.

In the registry by Landes et al.° on redo-TAVR, 1-year survival
was 88%, with few periprocedural complications. Reviewing the
available literature, we have only found 1 similar case® in a patient
with a previous redo-TAVR, who showed acute dysfunction of the
prosthesis and was treated with surgical aortic valve replacement,
but we have found no cases of acute dysfunction of a TAHV due to
spontaneous leaflet rupture treated by redo-TAVR.

In conclusion, acute TAHV dysfunction with severe AR due to
spontaneous leaflet rupture is rare but possible and is an
emergency that can be effectively treated by redo-TAVR.
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Simplified left atrial sphericity evaluation by cardiac R

magnetic resonance e

Evaluacion simplificada de la esfericidad de la auricula izquierda
por resonancia magnética cardiaca

To the Editor,

The interrelation between left atrial (LA) morphology and
function has not been extensively studied. The type of LA
remodelling in response to changes in LA function and the changes
in LA function in response to LA remodelling in various

cardiovascular diseases could help to elucidate the effects of
various therapeutic approaches. Three-dimensional (3D) LA
sphericity (LAS) is a comprehensive index of global LA remodelling
and has been mainly studied using cardiac magnetic resonance
(CMR) and computed tomography in patients with atrial fibrilla-
tion (AF). It has been associated with stroke,! higher CHA,Ds-
VASc,? and success-rates of AF ablation.> However, assessing 3D-
LAS is laborious and requires dedicated software, and access to
CMR and computed tomography is lower than that to conventional
2-dimensional (2D) echocardiography. To facilitate LAS assess-
ment, we derived a surrogate metric to estimate 3D-LAS using 2D
morphology measurements.
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We evaluated patients with paroxysmal or persistent AF who
underwent measurement of CMR-based 3D-LAS using dedicated
3D software (ADAS-3D, Spain).* An experienced imaging cardiolo-
gist, who was blinded to the 3D results, manually traced LA
endocardial borders and longitudinal and transverse diameters at
end-systole in 2-, 3-, and 4-chamber views using conventional 2D-
CMR analysis software. Intra- and interobserver variability of the
2D LA morphology parameters was assessed by repeat analyses of
25% randomly selected acquisitions by the initial and a second
expert. Informed consent was obtained from all patients at
enrolment. The study protocol was approved by the local ethics
committee (PI-15-146).

The association between 2D-LAS measurement and 3D-LAS was
assessed with linear regression using ordinary least squares, with
input variables including patient demographics, all LA measures,
biplane LA volume, rhythm during CMR, and left ventricular
volumes and mass. Variables with a univariable Pearson r > 0.20
were used as input for the multivariable linear regression model.
The final model was selected based on an optimal Akaike
Information Criterion, with the exclusion of influential outliers
(Cook’s distance > 4) and factors with multicollinearity. Sensitivity
analyses were performed to assess slope similarity between AF and
sinus rhythm using a linear mixed-effects model with rhythm
during CMR as a random effect. The concordance of the models was
tested with Lin’s concordance correlation coefficient (CCC) and
Bland-Altman tests. Variability analyses included correlation
coefficients and Bland-Altman tests. Results are presented as
mean + standard deviation or median [interquartile range]. All
statistical analyses were performed using RStudio (v2023.03; R4.2.1).

We included a total of 80 patients (mean age 59 + 12 years, 71%
male). During CMR, 26% of the patients were in AF. Left ventricular
ejection fraction was 62 (55-70)% and 3D-LAS was 82.0 & 2.9%.

On univariable analyses, the 2D LA measures that were most
strongly associated with higher 3D-LAS included 3-chamber
area, anteroposterior diameter, and longitudinal to anteropos-
terior diameter ratio (r=0.35, 0.39 and - 0.34, respectively), 4-
chamber area and longitudinal diameter (r=0.33 and 0.31), and
2-chamber longitudinal diameter (r = 0.31), all P <.004. The final

multivariable linear model to estimate 3D-LAS using 2D LA
measurements resulted in r = 0.72 and CCC 0.69 and included 4-
chamber longitudinal and transverse diameters and perimeter,
2-chamber longitudinal diameter, and 3-chamber longitudinal
diameter and area (figure 1). Bland-Altman bias between the 3D
measurements and the 2D metric was 0 (limits of agreement -
3.99 to 3.99) (figure 2). The model was confirmed by linear
mixed-effect regression analyses (r=0.68 and CCC 0.62) with
small relative beta differences compared with the metric from -
3.45% to 0.83%.

Agreements between the 2D LA measurements of the model
were good to excellent (all r > 0.90, 4-chamber longitudinal
diameter r = 0.85). Low intra- and interobserver biases were found,
such as interobserver diameters biases all < 0.92 mm.

We report a new and straightforward metric to evaluate LA
sphericity based on CMR using 2D LA morphology measurements
from standard cine views.” The metric was coherent in multiple
linear regression models, had moderate concordance with 3D-LAS
with a fair inter-measurement bias, and the required 2D LA measures
had good to excellent intra- and interobserver agreements.

Research on LA function, size and morphology has increased
since demonstration of their association with clinically relevant
events. However, analyzing atrial function, size, and morphology
parameters requires dedicated software and time, especially for
atrial morphology. Developing simple and easy-to-apply methods
is essential to ensure their implementation in clinical practice.
Nonetheless, previous simplified methods for LA morphology
assessment may not fully capture complex geometrical remodel-
ling and had limited clinical implications.® Here we propose a
simpler model for 3D-LAS calculation, which comprehensively
approximates the complex LA geometry by simple 2D measure-
ments and could help to simplify geometrical LA analysis in future
research.

With increasing recognition of the role of atrial dysfunction in
different cardiovascular diseases, combined 3D LA morphologic
and functional assessments remain promising to quickly obtain
more detailed information on atrial remodelling. However, until
robust artificial intelligence-based automated atrial assessments

Left atrial (LA) sphericity evaluation by 2D and 3D CMR measurements
Lisphericity means a more spherical LA

2D measurements

LA sphericity by 2D metric (%)

Correlation between
3D and 2D LA sphericity

LA sphericity by 3D method (%)

3D measurements

LA sphericity 85.9, LA volume (mL) 99.8

LA sphericity 80.3, LA volume (mL) 102.1

LA sphericity 77.4, LA volume (mL) 54.5

LA sphericity 2D metric =
162.440 + SR during CMR (-1.571) + LA parameters:
4-chamber long diam * 0.119 + 4-chamber trans diam * 0.090 + 4-chamber perimeter(log) *-39.999 +
2-chamber long diam * 0.206 + 3-chamber long diam *-0.307 + 3-chamber area * 0.317

Figure 1. A 2D metric to estimate 3D-LAS was created using linear regression analysis. Diameters and perimeters are measured in mm and area in cm?. 2D, 2-
dimensional; CMR, cardiac magnetic resonance; LA, left atrium; Log, logarithmic transformation; Long diam, longitudinal diameter; SR, sinus rhythm; Trans diam,

transverse diameter.
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Bland-Altman plot for comparison of 2 LA sphericity methods
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Figure 2. Bland-Altman plot showing the differences (measurement bias) between 3D measurements and the 2D method (Y-axis) to assess LA sphericity. The plot
displays the mean difference with 95% confidence interval (95%CI) (blue zone), and similarly the upper and lower limit of agreement defined as the mean difference
+ 1.96 standard deviation (respectively green and red zone). 2D, 2-dimensional; 3D, 3-dimensional.

provide us with novel and applicable insights, the use of simple 2D
measurements has a role to play in assisting us in a comprehensive
assessment of LA 3D morphology.

The study population size and phenotype, containing only
patients with AF, limit the current findings. Rhythm during CMR
was included in the models to account for momentary changes in
atrial morphology. The absence of external validation warrants
follow-up studies on 2D and 3D LA sphericity. Finally, the addition
of other unexplored factors could enhance the concordance with
3D-LAS and reduce the measurement bias.
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Safety and efficacy of the BASILICA technique in patients R
at high risk of coronary obstruction undergoing TAVI

Eficacia y seguridad de la técnica BASILICA en pacientes con alto
riesgo de obstruccion coronaria sometidos a TAVI

To the Editor,

Coronary artery obstruction (CAO) is an uncommon complica-
tion of transcatheter aortic valve replacement (TAVR), with an
incidence of less than 1%. Preemptive action is essential, as CAO is

associated with high in-hospital mortality (30%-50%).! CAO
occurs when the percutaneously implanted valve displaces the
native or prosthetic valve leaflets towards the coronary ostium or
the sinotubular junction and “sequesters” the sinuses of Valsalva.
The most common technique used to prevent CAO in high-risk
patients is coronary protection with an angioplasty guidewire and
chimney stenting. The technique, however, is associated with
long-term complications,? such as stent thrombosis and future
difficulties accessing the coronary circulation for selective
catheterization. These limitations have prompted the search for
alternative CAO prevention methods. One noteworthy technique

Figure 1. Transesophageal echocardiographic images acquired during the BASILICA procedure (short-axis view of aortic valve with biplanar imaging). A: the arrows
show the tip of the catheter over the aortic cusp before laceration; the asterisk shows the left main coronary artery. B: the arrows show the lacerated cusp.
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