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Essentials of CT aortic valve assessment

... Suboptimal outcome

Centre for
— Heart Valve Innovation

St. Paul's Hospital, Vancouver



| Heart val\/e |nn0vation 1

Essentials of CT aortic valve assessment

Reason for suboptimal outcome

Among others...
* Erroneous anatomical measurements
* Measurements on suboptimal or insufficient imaging data
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Five Essentials of CT aortic valve assessment

Five Essentials
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1. CT Data Acquisition

The Basis for Everything
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CT Data Acquisition for TAVI-Planning

What you want...

...Combined assessment of the aortic root and iliofemoral vasculature!
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CT Data Acquisition for TAVI-Planning

What you need...

ECG-assisted
cardiac ECG-assisted data acquisition of

data acquisition the thorax

+ +
Non-gated CTA of the Non-gated CTA of the
thorax, abdomen and
abdomen and pelvis
pelvis

UBC
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Data acquisition
Retrospectively ECG-gated CTA

Retrospective ECG-gated helical data acquisition without dose modulation

Dose modulation OFF

Data acquisition
throughoutthe entire
cardiac cycle

Tube current

Continuous table movement + continuous data acquisition = helical raw data set

Mid-diastolic
| image
reconstruction

o
Image reconstruction window at mid-diastole

Mid-systolic
image
reconstruction
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Image reconstruction window at mid-systole




Data acquisition

Retrospectively ECG-gated CTA

Retrospective ECG-gated helical data acquisition with dose modulation — lowered tube current during systole

Data acquisition
throughout the entire
cardiac cycle

Mid-diastolic
——p | iMmage
reconstruction

-systolic
»| image
reconstru
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Lowered tube current
1 > Window with maximum tube current

Dose modulation ON

Permanent tube current

Continuous table movement + continuous data acquisition = helical raw data set

Image reconstruction window at mid-diastole

Image reconstruction window at mid-systole
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Data acquisition
Retrospectively ECG-gated CTA

Reconstruction within window of full Reconstruction outside of window of
tube current (here diastole) full tube current (here systole)
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Data acquisition

Retrospectively ECG-gated CTA

Data acquisition
throughout the entire
cardiac cycle

-diastolic
»| image
reconstru

Mid-systolic
+ image
reconstruction
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Lowered tube current
1 ——* Window with maximum tube current

Dose modulation ON

Permanent tube current

Continuous table movement + continuous data acquisition = helical raw data set

Image reconstruction window at mid-diastole

Image reconstruction window at mid-systole




Data reconstruction

Full cardiac cycle

10% 20% 30% 40% 50% 60% 70% 20% 90%

‘cine’, ‘functional’, ‘multiphase’, ‘4D-CT’
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2. Aortic annulus

Fundamentals
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Aortic annulus

Definition

A

attachments :

of the aortic cusps
virtual ring
v
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Aortic annulus

Definition
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Aortic annulus

Show you work........

fmmx216mm
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Incorrect Plane

Wrong orientation
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Incorrect Plane

Wrong orientation and Too low
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Aortic annulus

Different approaches

* Manual segmentation with MPRs
» “facilitated” segmentation by placing landmark points
* “semi-automated” segmentation (computer-based algorithms)
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Aortic annulus

Measurements

diameter = 2 x V(area/n)
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3. Annular dynamism

Changes throughout cardiac cycle

Centre for

St. Paul's Hospital, Vancouver



— Heart Valve Innovation

Annular dynamism

Changes throughout cardiac cycle

systolic — 20% of RR

208100 mm X326 imm
Area: 4161 emz
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diastolic — 60% of RR

. San® ..I‘.l-..
"o

2 7.mm

27&8 mmixel6-2imm
Area: 3162.cms
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Annular dynamism

Changes throughout cardiac cycle

D, and Dy throughout Cardiac Cycle Dy-D, and El throughout Cardiac Cycle
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4. Oversizing

Know what this means
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Oversizing

Annular geometry

Relative oversizing by area [%] = [(nominal prosthesis area/CSA)-1] *100
Relative oversizing by Da [%] = [(nominal prosthesis diameter/Da)-1] *100
Relative oversizing by perimeter [%] = [(nominal prosthesis perimeter/P)-1] *100.
Relative oversizing by Dp [%] = [(nominal prosthesis diameter/Dp)-1] *100.

Relative oversizing by TEE [%] = [(nominal prosthesis perimeter/ TEEannuius)-1] *¥100.

Blanke et al. JCCT 2014
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Oversizing

Dependency on geometrical measurements

Perfect circle Oversizing by Ovoid annulus Oversizing by
area 65 area 65
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Integration of CT

SAPIEN XT - Area-based sizing 5 o

Vancouver Sizing Guidelines 250 208 ue

310 13 NR
320 NR (—1.9%) 298 UE

330 259 UE

340 222 UE

350 187

360 154

370 123

380 9.3

390 65

400 39 NR
410 13 NR (29.5)
420 NR (-11) 26.4 UE
430 235 UE
440 20.7 UE

23mm 26mm

. 510 NR

Area increase 28% 25% 579 g
530 02 246 UE
540 223 UE
201 UE

179

159

139

4.15cm? 5.31cm? 6.61cm? » e

§388

590

e BB
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Different Sizing Algorithms for Different Valves

SAPIEN 3

It may not always be possible to implant the larger THV size for borderline annulus If'when outside of recommended range:
diameters. Consider the §maller THV In the following spedal situations: ) Ré altErrtind iting inadbliics {athocsidiograghy, Ballcon iing)
“Severe annuhm calcfication 2) Corsxder the following factors in valve size selection
T Nainy "_’“Md o, . i - Clinical: very advanced age, corticosteroids, chest radiati
- Narrow sinotubular junction calcium extending into the LVOT, etc
- Mitral annular calcification
- Porcelain sorta

- Bulky leafiet and low coronary ostia

Bold = recommended Sealing Zones relate only to valves that are deployed with nominal volumes

3D Area-derived Diameter (mm) | 200 202 205 w07 210 211 214 217 20 23 26 28 220 231 234 237 239 2490 242 245

2D Annular Area (mm¥) 314 320 330 38 348 350 360 370 380 3%0 400 410 415 20 420 430 450 452 450 470

% Arnnalar Arcs 2mm | 293 | 269 | 20 | 201 173 | 160 | 128 97 68 41 15 | 10 22 | 33 77 | 98 | | [

Over (+) - .

Under (-)w 26 mm 298 266 5.1 236

Nominal

el 29mm L

ALL VALUES PRESENTED ARE BASED ON
NOMINAL/RECOMMENDED INFLATION VOLUMES. SYSTOLIC MEASURES ARE RECOMMENDED

245 M7 B0 252 55 257 6.0 262 64 26.5 N7 26.9 72 7a ITE i} R0 iR 2E3 285 IBR 200 M3 ma 295 296 2539 an 303
470 4BD 430 500 510 520 530 540 546 550 560 570 580 580 (=01 (3 i] 615 620 B30 640 B50 660 670 (211 BE2 690 T Falil T2

56 T3 -89

288 73 248 25 202 | 189 180 | 159 139 119 | 100 32 64 55 47 3.0 14 042 | -7 | 31 4.6 540 59 -13 8.6 -89
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Results (2)

@/ PARTNER

PAR Stratified by % Oversizing by Area
0.7
100% -
3.7
90% - Severe
80% - 29.4
®m Moderate-Severe
70% -
60% - ® Moderate
50% -
= Mild-Moderate
40% -
30% - _
= Mild
20% -
10% - None/Trace
R ) ) ) Feam,
(o etween etween etween 0 Ny X
Below 5% 5opto 0%  0%to5%  5%to 100 POVe 10% fo a o

No annular rupture



CoreValve Sizing Ratio and Mod/Severe PVL

20% -
18%
16%
14%
12%
10%
8%
6%
4%
2%
0%

% Moderate/Severe Discharge PVL

<10% 10-15% 15-20% >20%
n=136 n=304 n=269 n=206

[(CoreValve Perimeter — Annulus) / Annulus] x 100

32
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Annulus sizing

Perimeter

Blanke et al. JCCT 2014
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5. Valve morphology

Know what this means
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Bicuspid aortic valves

Classification

»purely” BAV - Type 0 Typel Type 2
0 raphe 1 raphe 2 raphes

Centre for Adapted from Sievers et al. 2007

St. Paul's Hospital, Vancouver
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Bicuspid aortic valves
Type 1

Type 1l
1 raphe
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Bicuspid aortic valves

‘Many faces of Type 1’

Spectrum

Unifying characteristic: Raphe

Centre for
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Valve anatomy

Bicuspid
"I'm still waiting for the tSZigguiiue
but I'm fairly certain that what fell on you
was either a stalactite or a stalagmite.”
Centre for
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Essentials of CT aortic valve assessment

Thanks for you attention!
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