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TAVR and Cardiac Conduction
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New LBBB and complete heart block (PPM) remain among
most frequent complications of TAVR

®*Ferreira et al. PACE 2010;33:1364-72




Edwards SAPIEN 3 — PPM at 30 days

30% -
25% ~
A

15% - 13.3%

10.1%

i 8.5%
10% 6.80% 6.4% ’

5% -

Permanent Pacemaker at 30 Days

O% T T T

SAPIEN  SAPIENXT  Sapien XT  SAPIEN3  SAPIEN3
PARTNER1 PARTNER 2B PARTNER2A P2 S3HR P2 S3i

(N=2559) (N=284) (N=1011) (N=583) (N=1078)

Nazif TM. J Am Coll Cardiol Intv 2015;8:60-9.; Webb JG. J Am Coll Cardiol Intv 2015:;8:1797-806.; Leon
MB. N Engl J Med 2016;374:1609-20.; Kodali S. Eur Heart J. 2016;37:2252-62.




Medtronic Evolut R — PPM at 30 days

30% -

Permanent Pacemaker at 30 Days

26.3%
25%
21.6%
19.8%
20%
16.2%
15% -
11.7%

10% -
5% -
0% T T T T 1

CoreValve CoreValve CoreValve Evolut R Evolut R

ADVANCE  Extreme Risk High Risk CE Study US Study

(N=1,015) (N=489) (N=390) (N=60) (N=241)

Linke A. Eur Heart J 2014;35:2672-84; Popma J. J Am Coll Cardiol 2014;63:1972-81; Adams D. N Engl
J Med 2014;370:1790-8; Manoharan G. J Am Coll Cardiol Intv 2015;8:1359-67; Williams MR presented
at ACC 2016, Forrest J presented at ACC 2017




Predictors of Conduction Disturbances

Clinical Anatomical Procedure

Male gender Variation in location of Radial force of the

Age>75 years LBBB exit point prosthesis

Previous M Septum thickness Oversizing

RBBB Thickness of the non- Implant depth

coronary cusp Balloon aortic

Elevated left coronary valvuloplasty
cusp calcium

Pre-existing conduction
disturbance

Application of PPI
Membranous septum guidelines

length Learning curve

*Barbanti M. Expert Review of Medical Devices 2017



Clinical Impact of PPM after TAVR
No Impact of Mortality

1-year RR of all-cause death

PPlfollowing TAVR  No PPl following TAVR Risk Ratio Risk Ratio
Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Houthuizen, et al, 2012 679 123% 0.8210.54,1.26]
D'Ancona, et al. 2011 302 19% 0.89[0.30, 2.60]
Urena, etal 2014 1317 24.9% 0.93[0.70, 1.23]
Mouillet, et al. 2015 681 176% 0.96 [0.69, 1.35)
Biner, et al. 2014 58 172 27% 0.99[0.41,2.37]
De Carlo, et al. 2012 6 44 126 25% 1.07 [0.44, 2 55)
Pereira, et al. 2013 19 37 1.8% 1.08]0.42,2.78]
Buellesfield, et al. 2012 98 200 T71% 1.08[0.66, 1.79]
Kawaguchi, et al. 2015 28 132 42% 1.18[0.67, 2.06)
Nazif, et al. 2015 173 1800 19.5% 1.25[0.96, 1.64)
Schymik, et al, 2015 69 565 55% 1.25(0.74,2.12)

Total (95% Cl) 1118 §917 100.0% 1.03 [0.90, 1.18]
Total events 214 1140
Heterogeneity: Chi*=4.64,df=10(P =0.91), F=0%

7Y
Test for overall effect: Z = 0.46 (P = 0.64) 0.5 1 <

Favours PPl Favours no PPl

1-year RR of cardiac death

PPl following TAVR  No PPI following TAVR Risk Ratio Risk Ratio
Events Total Events Total Wei M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Urena, etal. 2014 1317 432% 0.71]0.48, 1.10)
Nazif etal. 2015 1800 24.7% 0.77[0.44, 1.36]
Mouillet, et al. 2015 ) 581 32.1% 0.83]0.52, 1.32)

Total (95% Cl) 664 3698 100.0%  0.77 [0.58, 1.01] ~i—
Total events . 385
Heterogeneity: Chi*= 0,22, df =2 (P =0.90), F = 0%

5 0 5 2
Test for overall effect: Z = 1.89 (P = 0.06) 0 4 1 ;

Favours PPl Favours no PPI

®Rigueiro, A, et al. Circ Cardiovas Interv 2016;9:e003635



Comprehensive Pre-TAVR
CT Evaluation

Coronary Disease Status,
- Avoid Routine Pre-TAVR Angiogram

Aortic, lliac and Femoral Anatomy
Suitable Aortic Root Anatomy
Device Size Selection by CT measurement



Oversize

Sizing Matters

Undersize
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Optimal CT Acquisition

® ECG gated Chest CTA
- Prospective or retrospective gating
- < 0.8 mm slice thickness

- 30 or 40% end-systolic phase

® Abdominal/Pelvic CTA

- Gating not required

- Slice thickness £ 1.0 mm




Annular dynamism

Annular size changes throughout cardiac cycle

~ Blanke P et al. JACC Cardiovasc Interv. 2012;5(9):984-{%: Y
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Virtual Basal Ring
Correct Assessment of Annulus Size

&
Sinotubular junction Aortoventricular junction
Aortic leaflets Aortic Annulus

. virtual ring formed by
base of AV leaflets

RC = Right coronary cusp; NC = Non-coronary cusp; LC = Left coronary cusp
Leipsic et al JACC Imaging 2011



AMC Routine CT Measurement
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Aortic Annulus parameters
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Aortic Annulus Measurement

Annulus plane

Aortic Annulus parameters
Annulus short diameter
Annulus long diameter
Annululs mean diameter
Annulus area

Annulus area-driven diameter

Annulus perimeter

Annulus perimeter-driven diameter



Sinus of Valsalva and STJ size

Sinus of Valsalva STJ

Sinus of Valsalva STJ

Area Area
Sinus / Annulus Area Ratio STJ/ Annulus Area Ratio

NCC diameter Mean diameter

LCC diameter
RCC diameter

Mean Sinus / Annulus Area Ratio 1.83 + 0.27 Mean STJ / Annulus Area Ratio 1.49 = 0.29



LVOT size

Area
LVOT / Annulus Area Ratio

Short diameter

Long diameter

Mean LVOT / Annulus Area Ratio 0.95 %= 0.12



Degree of Calcium

Calcium volume




Coronary Height
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‘ from LCC

Coronary Height




CT Aortography

Right coronary

Non-coronary
@ Left coronary

LAO 6
CAUD 6

RR-interval 30%



lleofemoral Angiogram




Valve Type Selection in AMC

® Size Matters: Select valve with size in the “Safety Zone”

® Prefer SAPIEN 3
- Less annular/subannular calcification
- Annulus eccentricity (less eccentric)

® Prefer EVOLUT R

- Severe heart failure (avoid rapid ventricular pacing)
- Heavy calcification

- Low coronary height (<10 mm)

- Smaller peripheral vessel diameter (<5.5 mm)



S3 Device Sizing
Algorithm



S3 Area Oversizing
Based on the CT

Low Calcification

(Ca volume < 400 mm?3)
Heavy Calcification

(Ca volume > 400 mm?3)
Bicuspid AS and

Heavy Calcification
Small LVOT or

Sinus Valsalva

15%~20%, then Overfill
10%, then Overfill
0%, then Overfill

10%, then Overfill



Adjusting S3 Sizing By Balloon Volume
(Over or Under filled)

22 mm -1cc
23 mm
24 mm + 1cc
25 mm - 2CC
26 mMm
27mm + 2CC
28mm - 3CC
29 mm

30 mm + 3CC



Case 1
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Annulus plane
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Aortic Annulus parameters
Annulus short diameter
Annulus long diameter
Annululs mean diameter
Annulus area

Annulus area-driven diameter

Annulus perimeter

Annulus perimeter-driven diameter




Calcium Amount

Calcium volume




| choose
S3 26mm and 1cc Underfill




S3 26mm and 1cc Underfill

Trivial PVL
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Annulus plane

Aortic Annulus parameters
Annulus short diameter
Annulus long diameter
Annululs mean diameter
Annulus area

Annulus area-driven diameter

Annulus perimeter

Annulus perimeter-driven diameter




Calcium Amount

Calcium volume




S3 26mm (9.5% Oversizing)




S3 26 mm (9.5% Over sizing)

Moderate to Severe PVL



Post-dilation with +2cc Overfill
(18% Oversizing)

26 109.5 102.8

27 118.1 106.8




Post-dilation with +2cc Overfill

(18% Oversizing)

Trivial PVL



S3 26 mm +2cc Overfill Post-Dilation
(9.5% Oversizing) (18% Oversizing)

We Can Make A Big Difference !



PVL After Post-Dilatation
(Sapien 3, n=60)

Before Post-dilatation After Post-dilatation

® None = Mild = Moderate-Severe

AMC TAVR Registry, Preliminary Data ©~~ .~ ..



Case 3, Bicuspid AV
:

Annulus plane

Aortic Annulus parameters
Annulus short diameter
Annulus long diameter
Annululs mean diameter
Annulus area

Annulus area-driven diameter

Annulus perimeter

Annulus perimeter-driven diameter




Calcium Amount

Calcium volume




S3 29mm with -3cc Underfill
(2% Oversizing)




S3 29mm with -3cc Underfill

(2% Oversizing)

Moderate PVL
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Post-dilation with +3cc Overfill
(10% QOversizing)
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Post-dilation with +3cc Overfill
(10% QOversizing)

Mild PVL
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+3cc Overfill,
S3 29 mm -3cc Uderfill 29 mm Norminal

(2% Oversizing) (10% Oversizing)

We Can Make A Difference !
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PPM After TAVR in AMC

TAVR No. WTAVR =PPM PPM (%)
100 - - 30

28%
80 -

- 20
60 -

40 ~
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Outcomes of TAVR

Standard Performance (VARC-2*) for AMC New

High-Risk AS patients (@ 30 days) Total valves >3
(n=465) (n=246) (n=183)

All-cause mortality <3% 26% 12% 1.6%
Major (disabling) strokes <2% 1.9% 04% 0%
Major vascular complications <5% 2.2% 0.4% 0%
New permanent pacemakers <10% 7.7% 4.1% 3.3%
Mod-severe PVR <5% 95% 4.1% 2.2%

VARC* Vascular Academic Research Consortium



S3 Area Oversizing
Based on the CT

Low Calcification

(Ca volume < 400 mm?3)
Heavy Calcification

(Ca volume > 400 mm?3)
Bicuspid AS and

Heavy Calcification
Small LVOT or

Sinus Valsalva

15%~20%, then Overfill
10%, then Overfill
0%, then Overfill

10%, then Overfill



Conclusion

PPM implantation and PVL is an issue, especially
In the era of TAVR for young patients

Be aware of risk factors (i.e, older age, baseline RBBB,
severe calcification, membranous septum length, and
procedural factors).

Appropriate valve selection and sizing can minimize
the complication rate.

Comprehensive CT analysis is essential to optimize the
procedural outcomes.



Thank You !!




