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Growth of TAVI
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In the next 10 years, TAVI will grow X4

Over the last decade, TAVR has evolved from an highly complex and
hazardous procedure into a mature, safe and streamlined therapy.
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Rapid Innevations of Device
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Rapid innovations and refinements have been specifically designed to overcome
these limitations, that have resulted in several second-generation devices

—[__=:‘ THE CATHOLIC UNIVERSITY OF KOREA

®| SEOUL ST. MARY'S HOSPITAL

T Seoul St.Mary's Hospital

 Cardiovascular Center




New approval of Device
EDWARDS MEDTRONIC

Enhanced frame design
* New frame geometry
* High radial strength

Redesigned Oufflow

» Reduced height, reshaped
for improved fit, especially in

EnVeoTM R delivery
system

Bovine pericardial

tissue

* New leaflet shape

« Carpentier-Edwards
ThermaFu* process
for anti-calcification

Cribier-
Edwards SAPIEN SAPIEN XT SAPIEN 3

2002 J 2006 Jg 2009 pg 2013

Enhanced sedling

» Opiimized cover index (sizing),
consistent radial force

» Exiended skiri (1mm)

CoreValve

™m

New outer skirt

Evolut R 23 mm Evolut R 26 mm Evolut R 29 mm Evolut R 34 mm
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Recently TAVI outcome

Vascular 30-day
Complications Paravalvular L eak All-cause Mortality
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CoreValve SAPIEN ~ SAPIEN  LOTUS SAPIENXT CoreValve Portico SAPIEN3 Direct Flow SAPIEN3  EvolutR
Extreme  TVTHR  PARTNER REPRISE!l+ PARTNER HighRisk CEStudy PARTNERII DISCOVER PARTNER I CE Study
Maaraen s a R ‘ SAPIENXT ~ SAPIEN CoreValve ~ CoreValve Portico ACURATE  SAPIEN3  EvolutRCE  Direct Flow Lotus Risk  N=12182 1B Ext 1B N=390  N=103  S3HR N=75 S3i N=60
WINET e W& pucler PATNERTF Hoshia Mok : PARTNERIB PARTNERIB ExtremeRisk  HighRsk  CEStudy  CETrial  PARTNERNS3  NeS3  DISCOVERCE REPRISEII+Ext N=d9 N6 N N8t =583 N-1076
: N=236 N=225 N=418 N=356 N=169 N=89 N=1504 N=74 N=177
] Nt
Heon,et. al. presented at ACC 2013; Popma, et al  Am Coll Cardiol 2014; 63; 1972-81; *Adams, et al N Engl Med 2014; 370: 1790-8; Linke, e, al. presented at PCR *Poprma, et al, J Am Coll Cardiol 2014; 63: 1972-81; Holmes, et al. JAMA 2015; 313: 1019-28; Leon, et. al. presented at ACC 2013; “Meredith, et a, presented at PCR
1 oy bpecercs ) :l:"'f'."‘ London Valves 2015; *Abizaid, et a. presented at CRT 2015; Kodal, et a, presented at ACC 2015; "Manoharan, et a, presented at TCT 2015; *Naber, et al, presented at London Valves 2014; *Adams, et al, N EnglJ Med 2014; 370: 1790-8; ‘Manoharan, et al, et. al. presented at TCT 2014; "Kodali et a, presented at ACC 2015; *Schofer, et l,

EuroPCR 2015; *Vahanian, et al, presented at EuroPCR 2015; Schofer, et ., Am Coll Cardlol 2014; 63: 763-8; “"Meredith, et al, presented at PCR London Valves 2014 JAm CollCardiof 2014; 63: 763-8; Meredith, et a, presented at ACC 2015

v With of vascular complications, paravalvular leaks, and other
undesirable effects

v These improvements have finally led with a clear reduction of peri-procedural mortality,
which is currently at at 30 days
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PARTNERII & SURTAVI

PARTNER
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All-cause Mortality™*

=~ Surgery
(PARTNER IIA Trial)

TAVI with SAPIEN 3 valve
(PARTNER Il S3i Trial)

W
o
|

2=
=
=
=
=
= 20
e
=
~
=
=

10 — 4.0% e ———— S
cetax ) ————
1= SR —— !
30 days Months

No. at risk:
Surgery 944 859 836
SAPIEN 3 TAVI 1,077 1.043 1,017 991 963

Disabling Stroke™

40— — Surgery

(PARTNER 1A Trial)

— TAVI with SAPIEN 3 valve
(PARTNER Il S3iTrial)

Disabling Stroke, %

30 days
No.at risk:
Surgery Q44
SAMEN 3 TAVI 1,077

Thourani V., et al. Transcatheter aortic valve replacement versus
surgical valve replacement in intermediate-risk patients: A
propensity score analysis. Lancet. 2016;387: 2218-25.

The PARTNER Il Trial intermediate-risk cohort unadjusted clinical
event rates, AT population.

SURTAVI

Bayesian Analysis:
24-month all-cause mortality or disabling stroke

L
—_
o
e
-
w
on
1=
=)
3]
—
(@
—
o
>
==
™
; =
o
=
i
wv
3
<
o
—
<<

Bayesian Analysis:
24-Month Disabling Stroke

| for Difference

-4.0,0.1

Disabling Stroke

12

Months Post-Procedure

NOTE: The SURTAVI study utilized a novel Bayesian
statistical methodology. A subset of the cohort had complete
data at 24 months. The remaining subjects have incomplete
data at various intervals in the follow-up. N Engl J Med 2017;
376:1321-1331
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http://www.nejm.org/toc/nejm/376/14/
http://www.nejm.org/toc/nejm/376/14/

Still.... TAVI Complication

<General complications>

Aortic dissection
Annular rupture

Peri-aortic hematoma

o

Coronary Occlusion

Vascular complication
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Contents

v View point — lliac artery rupture & Aortic

v View point — Guide wire-induced LV injury

v View point — Valve embolization

v View point — Coronary Artery Occlusion
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15 Jljac artery rupture
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1st|liac artery rupture during TAVR
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1stlljac artery rupture during TAVR

Balloon: (20mn
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1stlljac artery rupture during TAVR

nitial PTA Balloon t* (Viabahn 8*10 / 9*10)
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15t- 2 |lijac artery rupture during TAVR

Puncture

After Viabahn
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Review of 15t case — Lessons for Nurse & Tech

Careful & meticulous arterial tress using CT

Consider sites including subclavian, carotid, conduit

(direct aortic), open iliac, transcava

lliofemoral angiography after vascular closure from the contralateral

femoral artery

Sudden unexplained hypotension just after TAVR — consider iliac

artery rupture first

should be always in the cath lab

= We need to find the replacement viabahan (Gore)
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Review of 15t case -

SAPIEN 3 valve E-sheath
14F (4.6 mm) 18Fr (6.0 mm)
23, 26 mm 14Fr

SAPIEN 3 valve E-sheath

Edwards

16F (5.3 mm) 20Fr (6.7 mm)
29 mm 16Fr

Medtronics Evolute R
STJ 16F (5.3 mm) 18Fr (5.9 mm)
STJ 23, 26, 29 mm

Lotus
LIS-S 20F (6.7 mm) 22Fr (7.4 mm)

23mm
Boston
Lotus

21F (7.1 mm) 24Fr (7.9 mm)
25, 27/mm

D Fully Expandable Partially Expandable

Unexpanded _ (26.5 cm) (9.5 cm)
———

57 cm
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Review of 15t case CFA~CIA = Fr available
Curved MPR

»
)

8.96 mm
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Review of 15t case - Puncture site
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2na Guide wire-induced LV Injury

Ty
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204 Guide wire-induced LV injury

Max Ascending Aorta Diameter {(mm) 33,4

Sinotubular Junction Diameter (mm) 24,7 x 25,3
Min Max Sinus of Valsalva
Diameter (mm)

ANNULUS

Sinus of Valsalva
Diameter {mm) 18.8 x . 21,3 mm Height {mm)

Min Mean
Perimeter (mm) : 21,9 Coron Ostia
Derived Height {mm)
Diameter

LVOT Diameter {mm)

Dernved
Diameter

Perimeter derived @: 21,9 'mim
Perimeter: 68,8 mm

Mint @ 18,8 'mm

Max. @: 23,,?"111111

i ’ ) )9,8 mum A296 mMmm

68.8mm (Annulus Diameter : 21.9mm) - CoreValve Evolut R 26mm

-
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204 Guide wire-induced LV injury

Amtogr’m'fo Walve position
.;q.'/s | !
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204 Guide wire-induced LV injury

Emergency OP
In Hybrid room
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204 Guide wire-induced LV injury

MPR: Jo Jeang Ok - 1834, 120

MPR o0

VEREEEE: "~TENENE - epessss S E + {2 > VEBEEEES SSSER o vewess G omme A

Jo Jaong O% - 1934, 1. 20 - 82 v -

certr Limeitne B
Mesal DICOM  Best  Mawh

wWLA W ew Saat ety Views Hose BOOM  Best  Mavie Bapert  Asls  Mause =
YIwge size: 1271 x 664 S Jo Jeorg Ok 27693934 ( 82y, 81 y W image size: 724 x 766 [ o Jaong Oky27653884 ( B2y, ¥ wruge size: 1271 x 664 o Mang Ok 3588 ( 23
WL: 200 WW: 600 Cardiac 05 _Ds_Cororarycta 1 Toave, Pubsing . 20 (Adult) WL: 200 WwW: 60 o ) IR ta 120Ky _Tavi_ Pulsing 20 (Adutt) Wi 200 WW: 601 Cordiag Cororarycta | 20Ky Milsing
X: 33 px Y: 0 px Value: -1024.00 - TA_JZ0KV_TAVI Pulsing_20  X: 0 px ¥: O px Value: ©.00 ey CTA_1200V_TAVL_Put 20 X: 0 px ¥: 0 px Value: 0.00 6 _CommryCTA_120k 1AV P
£ 3 e Y: <3591 i B2 it

X .40 e Y: <348.38 mt <0190 mm Y: 100,40 mm 7 57.36

A
'
5
* -

Zaom: 1220% Angles LR -80°, 51 -1 Zoom: 122% Angles L-R: «646°,

e 171 Saedes 6 N 2015, 10, 8. 24 2:02: 0 it 171 Sarss: & F015. 10, B. 24 2« i1

LitteEndianExphicit | Mada In OsxiX o | LetleEndianExpleit [ Mada In Osirx 3 L

= . . . .

fmape size: 972 x 508 X — SA fJo Jeong OK 27693994 ( B2y, 81y Y age sce: 1271 x 664 Jo Joong Ok 276929495 ( 82y, 81 yvY

WL: 200 WW: 600 Cardiac 05 _Dn_Corgrarycta 1 ‘-.\ Putsay 70 {Adult Wis 2 Cardisc 05 _[TRBronsrycts 270Ky _Tavi_Pulsig 20 (Adult) y

X: 0 px Y: 0 px Value: .00 05 (5 CoromryCTASRZ0KY_ TAVL Pulsng 20 0505 Coromanyb TA_120kV_TAVI_Pulsing_20

X: -¥37.85 mm Y

» ‘\ v ’ "
5 .
Q ) Q e
R | [y - A ‘
/S -
/
| >
! ® -
‘ !
.

Zoom: 144 Anglo L=l w2 St =3/ | Zoom: 217% Angles L-3#: -8 -I y, loonx 217% Anglkes L-R: -3, 5k 4]

e 1/ Series: 6 : . / ; 2015, 10 8. 28 2:02:3) e 1/ Serles: 6 | 20151 8 28 2:02:31 .10, 0. 2% 2:02:31 . e 1/ Seridwr 6 'N1S, 108, 2% 2:02:3

neleEndiung x plicit { w Made In OsriX  LadeFrelianExplca Al Made In OsiiX | LixteEr Made In OsirX  Livtie® nciaeft 1 phicit A Macke In OsriX

THE CATHOLIC UNIVERSITY OF KOREA

SEOUL ST. MARY'S HOSP N Cardiovascular Center




214 CASE Review — Lessons for Nurse & Tech

Check to & from Work up

Initial LV gram & Exchange the wire through a pigtail in RAO view

Always check the position of wire or catheter and heart motion
Use Navigator system
Prepare of pericardial centesis for cardiac tamponade

Transfer position of Emergency OP

Seq./Image Number:
Run Number: 17

THE CATHOLIC UNIVERSITY OF KOREA

% SEQUL ST. MARY'S HOSPIT,  Cardiovascular Center



2ndt CASE Review —
Cusge o lengh  Company  Ussge  Oer

035" Angled Terumo wire 260cm Terumo . T el @ailician GR
_ Angio Marked Pigtail
Exchange 035" Complete J Terumo wire 150cm Terumo (or Marked Pigtall)
035" Amplatze Extra Stiff wire 260cm Cook
Exchage JR4 diagnostic catheter 6Fr
035" Straight Stiff Terumo wire 260cm Terumo
AV. 035" Straight Tefron wire 150cm Merit medical ALl , 2 diagnostic catheter 6Fr
Crossing AV
035" Ring Torque wire 145cm CooK C :
p ; : R ALl , 2 Guiding catheter 6Fr
035" Amplatze Super Stiff Wire
: : 260cm Boston
Staight tip 1cm ) e
) S Wire shape Pigtail catheter 6Fr
Main 035" Amplatze Extra Stiff wire 260cm Cook
035" Safari pre shape small curve 300cm Boston
Extra stiff 035" Lunderquist extra stiff wire 260cm Cook

r n

| Amplatz Super Stiff Wire Safari Pre-Formed Wire
Before Use After Use ~ BeforeUse After Use

THE CATHOLIC UNIVERSITY OF KOREA Seoul St.Mary’s Hospita
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Brd Valve embolization
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E‘j Ventricular Embolization after 1day

"@‘ﬂ!

2D 1 Distarce: 1 21 cm

?1 MinMax. -98 /414
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3M@-2 Aortic embolization during implantation

A rare complication with Edwards Sapien:
Aortic valve embolization in TAVI

Huseyin Ayhan', Tahir Durmaz', Telat KeIes', Hac
Ahmet Kasapkara', Kemal Esref Erdogan” and Engin Bozkurt'

Figure 1. (a and b) Fluoroscopic image of implantation of Edwards Sapien XT prosthesis under rapid
pacing, both of them are same angle but the valve in (b) is higher than in (a).
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3M@-2 Aortic embolization during implantation

(b)

iew SRZI5ET 250400 .’
L 127 W56 255 e B

(a)

AT CSrARSGE

. : "} il &

'

Yt (il 1% Arnale. O

Figure 2. (a) Fluoroscopic image of implantation of the second Edwards Sapien XT
prosthesis under rapid pacing, (b) Fluoroscopic image showing the angiogram after
deployment of the embolized valve in aorta with no evidence of obstruction of truncus
brachiocephalicus and left common carotid artery.

(1) attending your surgeon for any complications

(2) measuring the valve size accurately

(3) iImaging of optimal valve plane

(4) controlling ventricular pacing before valve deployment

(5) preparing the second valve quickly.

[.—!_ j‘t_%] THE CATHOLIC UNIVERSITY OF KOREA €. Seoul St.Mary's Hospital
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3" CASE Review - Consequences of TAV embolization

v Annular trauma

v" Severe paravalvular leaks

v Increased risk of permanent pacemaker implantation

v Stroke

v’ Aortic obstructic
v' Coronary occlusion
v' Vascular injury

v Mitral valve injury

v" Ventricular septal defects

2014 TCT Valvular Migration During TAVR Dr Ganes/h Manoharan

THE CATHOLIC UNIVERSITY OF KOREA
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34" CASE Review - How / Why does it happen?

v' Learning curve / technique — new device

B ¥ TI ] i N H‘ |H,‘i_.‘ <t ‘;J ‘;J‘ |

v" Sub-optimal wire control

v" Sub-optimal valve release/deployment — too fast

Sub-optimal valve fixation

- Low degree of annular calcification: Aortic regurgitation

- Degree of valve over-sizing

A
\

~1re and arterial pressure drop not © 1= i1« o before inflating

‘ ,‘::1 (W L 7-
4 3 =

v Hyperdynamic circulation

| v Severe septal hypertrophy/septal bulge

2014 TCT Valvular Migration During TAVR Dr Ganes/h Manoharan

THE CATHOLIC UNIVERSITY OF KOREA
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31 CASE Review - Lessons for Nurse & Tech

v CT Review

- Valve size mismatch

- Severe septal hypertrophy / septal bulge = Selection of SE of BE

| capture and arterial pressure drop not i caine o before inflating

)

/) A\ UL\ J ey
o\ [ 4\ [\
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3dE CASE Review - Lessons for Nurse & Tech

v CT Review

- Valve size mismatch

sl

Qs rmeems omndam Lo w o = podepasn e lane | empndall b P A C anlavmiéimam ~fd O AF D
- devere septal hypertrop hy / se ptal b ulge =2 Selection of SE of BE

v" 1:1 capture and arterial pressure drop not maintained before inflating
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4th Coronary Artery Occlusion

(Shallow SOV & Low coronary ostium)

TP se
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m:ASE Coronary Artery Occlusion

Shallow SOV & Low coronary ostium

—_— — T — — . ' e o UE; 32,
AWV S5 Ct COTOM% 2 YW 832 CUCOTOISENSRNIE 10 mm 7 347 45 man
) px Value: S4.00 05_DS_CoronaryCTA_120kV_TAVI_Pu N Y 245 py Values 90,00 DS CotonasC TALTZORVE AV _Pulsir

i .S AR SERE 1 mm y Pl 0 [ 250 4 GO0 MNas 27 ! ‘

Length: 6.66 mm
. Length: 1.51 cm

| R ool
! 45l
Mt 375643 Tev 615 1438418
‘ i Length: 1.01 cm | Y Yex' 115800
L 47 o

!E‘
TR Analae | “28" <u 510

- LM Height 6.7 mm / RCA Height 10.1 mm

R0, SE-38

- Annulus area 466.3 mm? / Diameter 20.6 * 28.3 mm

- SOV 285 * 29 mm
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AN CASE Coronary Artery Occlusion
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4 CASE Coronary Artery Occlusion
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AN CASE Coronary Artery Occlusion
Final TAVI - Coronary artery
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4M-2 CASE Coronary Artery Occlusion

16 mm

20 1 Aut der Projektion DistRnzi 1162 ,
20 1 Aut der Projstion Min Max 18594655
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AMICASE Review — Coronary artery occlusion

Anatomical Predictors of Coronary occlusion
Multi-center register

LMH:

CLINICAL RESEARCH

Predictive Factors, Management, and
Clinical Outcomes of Coronary Obstruction ¢ 10 . 6i2 . 1m m VS . 13 4i2 . 1m m
Following Transcatheter Aortic Valve Implantation

Tiisigtins From: i Eirie Mltcsmer Regiony e <12mm — In obstruction 86%

Henrique B. Ribeiro, MD,* John G. Webb, MDD, Raj R. Makkar, MD,i Mauricio GG. Cohen, MD.§

Samir R. Kapadia, MD,|| Susheel Kodali, M ' 2 Tamburino, 1D ,# Marco Barbann, MDD, i#

Zsior Clebiuvginy, MIL Ta:.\;_?if.fihfwi Michal B ;.\»xAD.q! ) o <12mm —_ ContrOIS 26%

Fabio S. de Bra

Perter P. de Jaeg

Antonio E. Dager, MD, >

Augusto D. Pichard, MI sam Radhakrishnan, MD,||||||l]| Marco Antonio Perin, MDD ** @ SOV.
Eric Dumont, MD.* Ernic L ., MD,* Sergio G. Pasian, MD,* Luis Nombela-Franco, MD,* -
Marina Urena, MD.,* E. Murat Tuzcu, MD,|| Martin B. Leon, MDD, 9 Ignacio ]. Amart-Santos, MD 9999

Jonathon Leipsic, MDD sep Rodés-Cabau, MID* ° 28 1+3 8 3 1 9+ q 1
e s .. % tors, Omntario, and Vancowver, British Columbia, Canada; ] — (] I I II I l VS (] (] — (] I I II I l
the beriands; S 2 Sz. Lo sours Atlanta, Georgia; Buenos Aires, « tina; Cali, Colombia; { ] < 30' I l I I l — I n O bStru Ctl O n 7 1%
e. Northern Ireland; and Washington, DC
« <30mm — controls 33%

« 44/6688 (0.66%)

* Predominantly LM

« More common in
« Women
« Balloon-expandable TAVI
« Valve-in-Valve

LMH <12mm and SOV <30mm
e oObstruction 68%
e controls 13%

[ﬁ;é;_] THE CATHOLIC UNIVERSITY OF KOREA \“ Seoul St Mary’s Hospital

SEOUL ST. MARY"'S HOSPITAL

 Cardiovascular Center

~Bestimry g i



AMCASE Review — Coronary artery occlusion

Schematic Representation of four aortic root scenarios

A

Wide sinuses of Valsalva

High coronary ostium height

B

Shallow sinuses of Valsalva

High coronary ostium height

D
Shallow sinuses of Valsalva

Low coronary ostium height

=—8 SEQUL ST.MARY'S HOSPITAL { Cardiovascular Center

\:-'l'_.-\.-_r. i

[ y %] THE CATHOLIC UNIVERSITY OF KOREA 4P seoul St Mary's Hospital

LF|[ |




AMCASE Review — Coronary artery occlusion

Evaluation pre TAVI

Figure 2: Multidetector Computed Tomography
Reconstruction of the Aortic Root in One Patient Undergoing
Evaluation Pre-transcatheter aortic valve implantation (TAVI)

N
‘ 10mm

(A) Double-oblique transverse at the level of the sinuses of Valsalva; (B) measurement of (B)
left main coronary artery (LMCA); (C) right coronary artery (RCA).

Scanner !
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AN CASE Review — Lessons for Nurse & Tech

Figure 3: Simultaneous Aortography and Balloon Aortic
Valvuloplasty Showing the Patency of Both Left Coronary

Prediction from work up CT Artery (LCA) and Right Coronary Artery (RCA) while the
Balloon is Fully Inflated

During BAV & Simultaneous Acortogram & Echo,
bulky calcification noted to move toward left main

Finally both check from angio (Aortogram and CAG)

Decision made to maintain access to coronary during
THY deployment

Need to prepare of Guiding catheter, wire, balloon &
stent quickly.

Especially, it is necessary to strong backup

. . . . ) b
suiding & very stiff wire , . , -
- - ” (A) Double-oblique transverse at the level of the

Inf+ main rnro s arinng (IACAN 10 richt AAFANANT Aro
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lake home message

v’ Size measure is also as important as the

- Quantitative (Aorta & Access diameter, Annulus area & perimter)

- Qualitative ( Aortic valve calcification amount & distribution,

LVOT protruding calcification, SOV leaflet calcification

Aorta angulation & Access route)

v'Keep the necessary supplies in the cath lab

- Various wire & catheter, Covered stent, PTA Balloon

IS responsible to the sustainable management

e
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