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Background
Patients often undergo several cardiac imaging investigations during assessment for (transcatheter aortic valve implantation) TAVI. Although data exists regarding the agreement between cardiovascular magnetic resonance (CMR), electrocardiograph-gated cardiac computed tomography (CCT) and transthoracic echocardiography (TTE) in TAVI patients, this study sought to determine the agreement and variability of transesophageal echocardiography (TEE) with these three modalities (CMR, CCT and TTE) in the assessment of aortic root morphology.

Methods
Two hundred and two patients assessed by CMR, CCT and echocardiography for TAVI were studied. Agreement and variability between each imaging modality in the measurement of aortic annulus, sinus of Valsalva (SoV), sinotubular junction (STJ) and ascending aorta dimensions were assessed by Bland-Altman analysis. Intraobserver and interobserver variability was also assessed for CMR, CCT and echocardiography.

Results
Of two hundred and two patients undergoing TAVI assessment with both CMR and TTE, one hundred and thirty three also underwent CCT, and fifty five TEE. Closest agreement was observed between CMR and CCT in dimensions of the aortic annulus (-0.4 (2.5) mm; -4.6 mm to 5.4 mm, (Bias (SD of Bias), 95% Limits of agreement)), SoV (-0.24 (2.25) mm; -4.7 mm to 4.2 mm), STJ (-0.8 (2.0) mm; -4.7 mm to 3.1 mm), and ascending aorta (-0.1 (2.2) mm, -4.4 mm to 4.2 mm).
Reasonably close agreement was also observed between CMR and TEE in dimensions of the aortic annulus (2.8 (2.4) mm; -1.9 mm to 7.4 mm, (Bias (SD of Bias), 95% Limits of agreement)), SOV (0.13 (2.8) mm; -5.4 mm to 5.7 mm), STJ (1.4 (2.0) mm; -2.6 mm to 5.4 mm), and ascending aorta (5.3 (3.3) mm, -1.3 mm to 11.8 mm).
Agreement between TTE-derived measures and CMR, CCT and TEE was less tight. CMR to TTE agreement in dimensions of the aortic annulus were (4.5 (3.3) mm; -1.9 mm to 11.0 mm), SOV (-0.45 (3.5) mm; -7.2 mm to 6.3 mm), STJ (-0.7 (3.9) mm; -8.4 mm to 7.0 mm) and ascending aorta (-1.8 (4.2) mm; -6.5 mm to 10.0 mm).
TTE to TEE agreement in dimensions of the aortic annulus were (-1.3 (3.5) mm; -8.2 mm to 5.5 mm), SOV (0.28 (3.4) mm; -6.3 mm to 6.9 mm), STJ (-2.2 (4.3) mm; -6.3 mm to 10.7 mm) and ascending aorta (-1.3 (4.6) mm; -7.7 mm to 10.3 mm).
Intraobserver and interobserver variability was lowest in CMR (p<0.01 for difference).

Conclusions
In patients undergoing assessment for TAVI, closest agreement exists between CMR and CCT in the assessment of aortic root dimensions. Low intraobserver and interobserver variability was seen in both 3D-imaging modalities, although lowest for CMR. Lower agreement and higher variability was observed between TTE and CMR, CCT and TEE. Both TTE and TEE underestimated aortic annulus size when compared to both CMR and CCT.
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