Repeatability of aortic annulus measurements on pre-procedure CT scans for

transcatheter aortic valve implantation (TAVI)
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* Determine measurement precision of several proposed CTA measurements of the aortic « Retrospective study of 45 randomly selected patients with severe aortic stenosis who underwent TAVI » There were no statistically significant differences between 15t and 2"d measurements (95% confidence intervals of the
annulus for TAVI screening: screening CTA at UW between Nov. 1, 2011 and July 31, 2013. bias on Bland-Altman analysis include 0)
o Calculated elliptical valve area based on short and long axis diameters * Measurement variability was wide for all 3 measurement methods, as evidenced by the wide 95% limits of agreement
o Area based on free-form contour of annulus CTA Acquisition & Reconstruction on the Bland-Altman plots (Figure 2).
o Area of best-fit ellipse * 64-slice scanner (VCT, GE Healthcare, Waukesha, WI)
) g * Retrospective ECG gating without tube current modulation Calculated Area Elliptical Area
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aortic stenosis (AS) who are at high risk for surgical valve replacement. +  1.25 mm slice thickness, reconstructed at 0.625mm intervals S o 0L 28 5 %0 R s s o o 90
* Less invasive alternative to surgery that involves accessing the aortic valve either retrograde * ~10sec acquisition time during suspended respiration S 100 - S 100 -
transarterially or anterograde transapically. The prosthetic valve 1s inserted into the native * Reconstructed at 10 phases of the cardiac cycle with a 32cm field of view & 5o & 5o o
stenotic valve using a balloon catheter. It will function like a normal valve and correct blood a o a o
. . . . -200 S -200 -
flow will be restored in the patient. CTA Analysis
* Measurements we%re.p.erfort.ne.d using Vitree.t ?»D software (Vital Images, Minnetonka, MN). by a medical 220 500 300 400 500 600 700 800 220 500 300 400 500 600 700 800
student (SS) after ¥n1t1al training on 15 additional randomly selected studies that were not included 1n the Mean (mmA2) Mean (mmA2)
subsequent analysis
* Studies were de-1dentified and measured 1n a randomized order
Three Bovine Pericardial . . e . Free-form Area
LA * Repeat measurements were made at least 2 weeks following initial measurements in a separately 0
randomized order to ensure blinding to the 1nitial measurements i 5 M ¢ bilitv. Bland
/i ”"\ * Measurements were made on systolic phase images +0 S igure 2. Vieasurement variabliity. biand-
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: | 2. Fine adjustments: The double-oblique angle of the annular plane was adjusted so that all of the valve é -100 - ° significant bias (39 d line) fe r:Negn eh 9
Fabric Skirt Stainless Steel Frame leaflets entered the image simultaneously while scrolling from caudal to cranial 8 150 - measurements using any of the 3 methods.
3. The first image caudal to the valve leaflets was used for the measurements -200 °
f I ical * 4 measurements were made (Figure 1 . . .
transtemora transapica Y . .W i» gsgg to c)alculate the area of an ellipse having these diameters -250 -
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(downloaded 2013-11-20) 3' Area based on freef . ; I
- AArea based on ree.- orm contour o1 annutus * The area calculated from the diameter measurements was greater than the area measured from either a best-fit ellipse
Valve Size 4. Area of best-fit ellipse or a free-form contour (p<<0.001 for both). There was no difference in best-fit ellipse and free-form contour areas
. . (p=0.09).
Sizing Criteria 23 mm 26 mm Statistical Analysis
Annular Diameter (TEE)®  18-22 mm 21-25 mm . Bland-Altme.m analysis was used to determine the repeat?lbll}ty of the measurements Repeated measurements
, * Student’s paired t-test was used to assess for any systemic differences between the repeated measurements. _ o
Annular Diameter (CT) 19-23 mm 22-26 mm | ] Bias 95% Limits of
Annular Area (CT) 283-415 mm?2 380-531 mm? ' Mean £ SD mean [95% Cl] Agreement
" FDA-approved package insert criteria Calculated Area ™ 490 + 95 mm? -8 [-22, 7] mm? + 95 mm?
Best-Fit Ellipse Area 471 + 88 mm? 8 [-6, 21] mm? + 88 mm?
Free-form Area 475 + 91 mm? 7 [-7, 13] mm? + 88 mm?

* Initial FDA approval was based on transesophageal echo (TEE) measurements of the aortic
annulus diameter

\ * Significantly larger than other methods of calculating area /

Figure 1. Aortic Annulus :
Measurements Conclusmns |

a) Long and short axis diameter * Aortic annular area calculated from long and short axis dimensions resulted in 3-4% larger values than directly

b) Best-fit elliptical area | measured areas using either free-form contour or best-fit ellipse.
c) Free-form area (any calcium was

* Recent literature supports CT as the gold standard?? and suggests that CT diameter
measurements are slightly greater than TEE measurements

* Pre-surgical CT scan 1s necessary to measure the size of the aortic valve annulus for the
purpose of choosing the correct device size.*> The correct size valve will reduce the risk of

complications:

N . . Sy excluded from measurements) « The measurement variability for all 3 methods was similar and was relatively large — over 50% of the range of
o Implant too small: paravalvular leakage or device migration ,

) allowable sizes for both 23mm and 26mm valves.
o Implant too large: valve dysfunction or catastrophic aortic annulus rupture

* Several methods of measuring the aortic annulus have been proposed, but the repeatability of References * [t 1s possible that this measurement variability differs between readers with different amounts of experience.
these has yet to be determined: Future work will evaluate inter-reader variability by comparing measurements made by readers with differing
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1. Long and short axis diameter

2. Area based on free-form contour

k 3. Best-fit ellipse area /

" Gurvitch R, et al, Am Coll Cardiol Intv 3(11):1157-65 (2010) *  We recommend that the measurement precision of the specific readers making these clinical measurements be
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