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Aortic Valve Anatomy

Mormal Valve

Right Atrium

Pulmonary Val
Tricuspid Valve

Right Ventricle
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Aortic Root Anatomy

Aortic Root Anatomic Overview

Sinutubular junction Ascending
& aorta

£ Transverse
Aortic sinus : sinus

B —

B Left ventricle :
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Causes of Aortic Stenosis

Age related-Annular Calcification
History of Rheumatic Fever
Congenital Anomalies (Bicuspid Valve)
History of Chest Radiation
Autoimmune Diseases

Congenital Hypercholesterolemia
End-stage Renal Disease



Incidence of Aortic and Mitral Valve Disease
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SURVIVAL

Natural History and Symptoms of
Aortic Stenosis

Onset Severe Symploms
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Aortic Stenosis Treatment Algorithm

Abnormal Aortic Valve With
Reduced Systolic Opening

Severe AS
Vinax =4 mv/s

AP e =40 mm Hg

v

v

| Class [
| Class Ila
| Class IIb

Vinax 3 m/5-3.9 m/s
APpean 20-39 mm Hg

J

y

Symptomatic Asymptomatic , Asymptomatic
(stage D1) (stage C) Symptomatic (stage B)
LVEF <50% LVEF <50%
(stage C2) |
YES NO Other cardiac
surgery
Other cardiac surgery
DSE with AVA <l cm®
AVA <] cm? and and
Al "'m;fg m/s ; Vi 24 m/s LVEF 250%
Pmem 260 mm Hg tage D2 tage D3*
Low surgical risk (stage D2) (stage )
_J Abnormal ETT AS likely cause of
symptoms
AV e >0.3 misly
Low surgical risk
AVR AVR AVR AVR
(I (11a) (IIb) (I1a)
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TAVI Decision Pathway

Primary Care AS Symptoms or Signs
Provider Per
‘ Severe AS with Indication for AVR Va?\zAéﬁggse
Clinical Guideline
Cardiologist Potential TAVR Candidate
( Patient Selection & Evaluation Pre-TAVR N\
Shared Decision Making Goals of Care Echo
Clinical Information ¢ Aortic valve anatomy
* Major CV comorbidites * Confirm AS severity
* Major non-CV comorbidities LV function
¢ Risk score assessment * MR, AR, PAP, RV function
Functional Assessment TAVR protocol CTA
o Frailty  Vascular access
e Physical and cognitive function * Annular sizing
Risk Categories * Aortic root anatomy
 Low risk * Interventional
* Cardiology e Intermediate risk planning
Valve Expert * High or extreme risk J
£ . i
© Sl TAVR Procedure ECHO Y A
[t Preplanning (TEE or TTE) <
@ ¢ Interventional * Valve choice and access options ¢ Annular sizing fro
_> Cardiologist  Anesthesia and procedure location * Valve placement é
f>U * Anticipated complication management * Paravalvular leak ((e]
- * CT Surgeon Procedural Details * Procedural 5
E e CV * Vascular access and closure complications o
) Anesthesiologist * Valve delivery and deployment
B o * Postdeployment evaluation
¢ Valve Clinic Care  * Management of complications Y,
Coordinators
Post-TAVR Management Post-TAVR Imaging B
Early Post-TAVR Echo and ECG post-
* Postprocedure monitoring and procedure, at 30 days
pain management and then annually
* Early mobilization and discharge planning * Valve function
* Monitor for conduction abnormalities * LV size and function
Long-term Management * PA systolic pressure
* Antithrombotic therapy and endocarditis * Cardiac rhythm
prophylaxis
* Management of concurrent cardiac disease
\_ * Post-TAVR complications J
Hand off back to Abbreviations: ACC = American College of Cardiology, AHA = American Heart Association, AR = aortic regurgitation,
Clinical Cardiologist &  AS = aortic stenosis, AVR = aortic valve repl CT = cardiothoracic, CTA = computed tomography angiography,

CV = cardiovascular, ECG = electracardiogram, Echo = echacardiography, LV = left ventricular, MR = mitral regurgitation,
PA = pulmonary artery, PAP = pulmonary artery pressure, RV = right ventricle, TAVR = transcatheter aortic valve replacement,
TEE= phageal echocardi hy, TTE = transt ic echocardiograpt
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Risk Assessment (STS/Frailty/Comorbidities/Procedure
specific issues)

1. Low risk: STS <4% with no frailty, no comorbidity, and no
procedure-specific impediments.

e 2. Intermediate risk: STS 4% to 8% with no more than mild frailty or 1
major organ system compromise not to be improved postoperatively,
and minimal procedure-specific impediments.

e 3. High risk: STS >8%, or moderate-severe frailty, no more than 2
major organ system compromise not to be improved postoperatively,
or a possible procedure-specificimpediment.

e 4. Prohibitive risk: Preoperative risk of mortality and morbidity >50%
at 1 year, 23 major organ system compromise not to be improved
postoperatively, severe frailty, or severe procedure-specific
impediments.



Frailty Index

J Am Coll Cardiol 2017;70:689-700
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Five chair rises <15 seconds 0 Points
Five chair rises 215 seconds 1 Point
Unable to complete 2 Points
No cognitive impairment 0 Points
Cognitive impairment 1 Point
Hemoglobin 213.0g/dL T 0 Points
212.0 g/dL?
Hemoglobin <13.0 g/dLS 1Point
<12.0 g/dL?
Serum albumin 23.5 g/dL 0 Points
Serum albumin <3.5g/dL 1 Point
EFT 1-Year Mortality
Score TAVR SAVR
i g% 3% EFT Points:
2 15% 7%
3 28% 16%
4 30% 38%
5 65% 50%




PARTNER 1A-2 year Resul

S

Death from Any Cause, Intention-to-Treat Population

B

Death from Any Cause, As-Treated Population

— 7 Hazard ratio, 0.90 (95% C1, 0.71-1.15) — %7 Hazard ratio, 0.98 (95% €I, 0.76-1.25)
& ol peoa & ol peoss
g g
S S 0
I B
2 < 304
E £ Surgery
- g
-5.. '-§- 104 TAVR
0 T T T T T 1
] 6 12 18 24 0 36
Month Month
Mo. at Risk No. at Risk
TAVE 348 298 260 234 172 70 31 TAVR 344 291 259 232 155 0 2%
Surgery 351 252 236 217 165 65 32 Surgery 313 243 229 211 143 63 28
Stroke, Intention-to-Treat Population Death from Any Cause or Stroke, Intention-to-Treat Population
60+ 60+
Hazard ratio, 1.22 (35% CI, 0.67-2.23) Hazard ratio, 0.93 (35% CI, 0.73-1.18)
501 paos2 504 pa0.5s
£ a0 £ a0
5 :
£ 304 & 304 Surgery
£ £
S 20 2 0
- Surgeq w
10_,—_’__4—4—/———": o
TAVR
0 T T T T T 1 U T T T T T 1
] [ 12 18 24 30 36 o 6 12 18 24 30 36
Month Month
No. at Risk No. at Risk
TAVR 348 287 249 224 162 65 28 TAVR 348 291 254 230 168 68 25
Surgery 351 246 230 211 160 62 31 Surgery 351 247 232 213 162 63 31

The PARTNER 1A 2-Year Outcomes After Transcatheter or Surglcal Aortlc Valve Replacement

Kaplan-Meier time-to-event curves are shown for death by intention to treat (A) and as-treated (B), stroke (€), and the composite of death or stroke (D). Mortality
and stroke rates were similar. Reprinted from Smith CR, Leon MB, Mack MJ, et al. Transcatheter versus surgical aortic-valve replacement in high-risk patients.

N Engl J Med 2011;364:2187-98, with the permission of the Massachusetts Medical Society. PARTNER = Placement of AoRTic TraNscathetER Valve.
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PARTNER 1B-Extremely High Risk Pts

1009 Hazard ratio, 0.56 (95% CI, 0.43-0.73) £ '] Hazard ratio, 0.44 (95% €1, 0.32-0.60)
£ 99 pcoonl o 291 p<o.001
‘i &0 E 80
3 70+ 68.0 70
o &0 Standard therapy dg 60| 624
= Standard therapy
5 50+ 433 B 501
E 404 g o 310
< 304 TAVR E 304 3
£ 20 f 204 TAVR
4 10 g 10
e T I T 1 0 T T T 1
0 6 12 18 24 0 6 12 18 24
Menths since Randomization Menths since Randomization
No. at Risk No. at Risk
TAVR 179 138 124 110 23 TAVR 179 138 124 110 33
Standard 179 121 35 62 42 Standard 179 121 15 62 42
therapy therapy
100+ - 100 .
Hazard ratio, 0.41 (95% Cl, 0.30-0.58) Hazard ratio, 0.64 (95% CI, 0.49-0.84)
804 p<0.001 904 p=0.001
3 80+
EY E o 680
13 Standard therapy =
'% g 60| Standard therapy
.TL: @ 50 46.1
i -] 40|
- £ TAVR
£ w30
F o 20
104
0 T T T 1
0 [ 12 18 24
Meonths since Randomization Menths since Randomization
No. at Risk No. at Risk
TAVR 179 115 100 &9 64 TAVR 179 128 116 105 79
Standard 179 86 49 30 17 Standard 179 118 84 62 42
therapy therapy
(2F4N N The PARTNER 1B Trial Compared Transarterial TAVR to Medical Management In Extremely High-RIsk (Inoperable) Patlents
Time to event analyses of death (A). death due to cardiac causes (B), rehospitalization (€), and the combined endpoint of death or stroke (D). Redrawn from
Leon MR, Smith CR, Mack M, et al. Transcatheter aorticvalve implantation for aortic stenosis in patients who cannot undergo surgery. N Engl J Med 2010;363:
1597-607, with information from Makkar RR, Fontana GP, Jilaihawi H, et al. Transcatheter aortc-valve replacement for inoperable severe aortic stenosis. N Engl
J Med 2012;366:1696-T04, with permission from the Massachusetts Medical Society. PARTNER = Placement of AoRTic TraNscathetER Valve; TAVR = trans-
catheter aortic valve replacement.
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US CoreValve Tria

995 Patients were screened

900 Were eligible

871 Were enralled

795 Underwent

randomization

'

l

394 Were assigned to undergo
TAVR (intention-to-treat population)

401 Were assigned to undergo
surgical aortic-valve replacement
(intention-to-treat population)

i

i

390 Underwent attempted TAVR
(as-treated population)

357 Underwent attempted
surgical replacement
(as-treated population)

!

!

389 Had successful implantation

353 Had successful replacement

Figure 1. Randomization and Analysis Populations.

TAVR denotes transcatheter aortic-valve replacement.
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US CoreValve Trial

100- 30-
00— 25— P=0.04 for superiority
& 804 20+ Surgical replacement lﬁl
& 70 15- =TT
J 6o 10 __,..-"d 14.2
E‘ 50 8 L TAVR
E  apd 0 T T T T T |
£ 0 2 4 6 8 10 12
= 30+
E 204 e -
10_ Cmmm T - _.___-—-'_'-
0 T T T | T |
0 2 4 ] g 10 12
Months
No. at Risk
TAVR 100 377 353 129
Surgical 357 341 297 274

replacement

Figure 2. Kaplan—Meier Cumulative Frequency of Death from Any Cause.

The rate of death from any cause in the TAVR group was noninferior to that
in the surgical group (P<0.001). A subsequent test for superiority at 1 year

showed that TAVR was superior to surgical replacement (P=0.04). The inset
shows the same data on an enlarged y axis.
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US CoreValve Trial-Complications

Table 2. Procedural Outcomes at 30 Days and 1 Year in the As-Treated Population.*

Outcome

Major vascular complication

Bleeding eventf
Life-threatening or disabling bleeding
Major bleeding

Acute kidney injury

Cardiogenic shock

Cardiac perforation

Permanent pacemaker implantation

New-onset or worsening atrial fibrillation

TAVR Group  Surgical Group

(N=390)

30 Days

(N=357)

number (percent)

23 (5.9)

53 (13.6)
109 (28.1)
23 (6.0)
9 (2.3)

5 (1.3)
76 (19.8)
45 (11.7)

6 (1.7)

125 (35.0)
123 (34.5)
54 (15.1)
11 (3.1)

0
25 (7.1)
108 (30.5)

P Value

0.003

<0.001
0.05
=0.001
0.51
0.03
=0.001
=<0.001

TAVR Group

(N=390)

1 Year

Surgical Group

(N=357)

number (percent)

4 (6.2)

64 (16.6)
114 (29.5)

(
(
(6.
(2.3)
(1.
(22.3)
(

7(2.0)

136 (38.4)
130 (36.7)
54 (15.1)
11 (3.1)

0
38 (11.3)
115 (32.7)

P Value

0.004

<0.001
0.03
=0.001
0.51
0.03
=0.001
=0.001
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Prirmary endooini-PARTNER 2A-Interrnecdiaie Risk
All-Cause ]\/IOI'[:.J]J[/ Or _)lu_.l.,)]lrl:] Siroxe (N Engl J Med 2018;374:1509-20

— TAVR

21.0%
16.6% e
18.9%
8.0% " 100%
" 5.7%
TAVR 994 917 900 870 842 825 811 801 774
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SURTAVI-CoreValve Trial in Intermediate Risk Patients
(J Am Coll Cardiol 2017;70:252-89)

A Noninferiority Margin of TAVR B Primary Outcome
24-Mo Rate (%)
" 95% Cl for
Poshter.\qr ' TAVR Surgery difference
probability 100+
distribution 12,6 14.0 -5.2t023
‘/ | 907
| = 804
I Noninferiority 535,
: : T o 70
' margin e
X ' = .E.. 60 Surgery
Posterior : <w -—
probability ! E 2 s TAVR
of noninferiority, ' &= E 40+ : . i ;
>0.999 ¢ fa g 304 6 12 18 24
r T T T : 1 8 5 201
-0.10 -0.05 0.00 0.05 010 10+ k-—=~“—"’='—'_—_'_4—‘
Difference in 24-Mo Incidence 0 T T T 1
(TAVR vs. Surgery) 0 6 12 18 24
Month
TAVR Posterior Surgery Difference Posterior No. at Risk
Median Posterior Median Median TAVR SEi e £1a e 7
% (95% Cl) Surgery 796 674 555 407 241
12.6 (10.2 to 15.3) 140 (114 to 17.0) -14 (-5.2t02.3)
C Death from Any Cause D Disabling Stroke
24-Mo Rate (%) 24-Mo Rate (%)
95% Cl for 95% Cl for
TAVR Surgery difference TAVR Surgery difference
1009 30 11.4 116  -3.8t033 1007 10 2.6 45 —4.0t00.1
90+ 90+
& 804 804
8 70+ £ 70
3 ]
S 604 § 60
£ 50 f., 50
E 40 £ 404
S 3
E 301 8 30
E 20 .
104 == 104
0 T T T 1 (== —_—— — 1
0 6 12 18 24 0 6 12 18 24
Month Month
No. at Risk No. at Risk
TAVR 864 762 621 465 280 TAVR 864 755 612 456 272
Surgery 796 630 569 414 249 Surgery 796 674 555 407 241
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Choice of Surgival or Transcatheter
Treatment of AS

Recommendations

Surgical AVR in low risk patients

TAVI or high-risk Surgery should be performed
under Heart Team Guidance

TAVI for extremely high-risk patients + post TAVI
predicted survival > 12 months

TAVI for high-risk and intermediate-risk patients

BAV as a bridge to TAVI or SAVR

TAVI not recommended in patients with
comorbidities which preclude benefit

| (high-risk) — I (Interm risk ESC) — lla (Interm Risk
ACC)

Ib
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TAVI Candidates

................................

. Patients with
% STS-PROM 5<10%
15.8% (15.4-16.2)

‘ Patients with
STS-PROM<5%
78.1% (TB.6-79.5)

1111111111111111111111111111111

ST 3l Model for the Estimation of TAVR Candidates Among the Elderly

AS = aortic stenosis; SAVR = surgical aortic valve replacement; STSPROM = The Society of Thoracic Surgery Predicted Risk of Mortality; TAVR = transcatheter aortic valve
replacement.
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orldwide TAVI Candidates

Canada
10,958

Denma
Total number of TAVR candidates 188
Country | candidates (9594CT) i
Austria | 3,250 (1,389-5,947) eatand
Belgium 4,603 (1,564-8,308) 11,696
Czech Republic | 3,336 (1,433-6,160)
Denmark [ 1,885 (805-3,448)
Finland | 2,100 (898-3,856)
France | 28,026 (11,992-51,266)
Germany | 36,220 (15,388-66,610)
Grasze | 5174 2,258-0,993) Stecce
Italy 20,597 (12,595-54,471)
Irsland | 1,100 (467-2,003) e
Luxembourg | 162 (69-298) )
Narway 1,705 (731-2,103)
Poland T 11,886 (5,162-22,051)
Portugal [ 4,670 (1,990-8,538)
Spain | 19,436 (8,265-35,713)
Sweden | 3,854 (1,633-7,083)
Switzerland | 3,020 (1,280-5,554)
The Netherlands | 5,631 (2,379-10,378)
| The United Kingdom | 23,838 (10,554-43,461)
Total 19 Buropean | 159 836 (80,281-347,372)°
The United States | 91,227 (38,885-165,675)
Canada 1 10,358 (4,688-19,995)
Total North America | 102,558 (43,612-187,002)"

m Total of TAVR Candidates in Different Countries Under Cument Treatment Indications

*Due to the simulation process, the totals are not exactly the same as the sum of the individual countries. Cl = confidence interval; TAVR = transcatheter aortic vale
replacement.
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Wordwide TAVI Inci

dence Candidates

Country
Austria
Belgium

Czech Republic
Denmark
Finland
France
Germany
Greace
Italy
[reland
Luxembourg
Norway
Poland

Annual number of new TAVR candidates

Canada
70

Candidates (95%CI)
263 (115-152)
402 (172-232)
316 (136-581)
179 (78-325)

182 (82-349)
2,265 (990-4,160)
3,952 (1,684-7.227)

529 (226-954)
2,679 (1,145-4,958)

110 (46-203)

15 (8-27)
131 {55-24)
1,220 (512-2,226)

Portugal
Spain
Sweden
Switzerland
The Netherands

4563 (197-844)
1,737 (728-3,155)
318 (133-582)
270 (115-495)
326 (224-965)

The United Kingdom

Total 19 European
countries

Tha United States

Canada

2,217 (896-3,904)
17,712 (7,590-32,691)"

8,205 (3,470-15,139)
970 (408-1,777)

Total North America

9,189 (3,898-16,682)"

Annual Number of TAVR Candidates in Different Countries Under Cument Treatment Indications

*Due to the simulation process, the totals are not exactly the same as the sum of the individual countries. Cl = confidence interval; TAVR = transcatheter aortic valve replacement.

Denmal
179

Metherlands
526

Portugal
463
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Edwards Sapien to Sapient XT to Sapien 3 and Centera
self-expanding valveValve

Figure 2. Sapien XT Valve Features

(A) Size 26 Sapien XT made of 2 rows of metal cells (1 and 2). (B) Size 29 Sapien XT made of 3 rows of metl cells (1, 2, and 3). (€) Sapien XT size 29 under fluoroscopy.

Arrows point to the level of the nadir of the leaflets. Row 1 is not covered by the fabric across all sizes.

m Profile of the Edwards SAPIEN Transcatheter Heart Valve

The Ecwards SAFICN transcatheter somic prosthesis is mounted on 2 balioon sxpandable siainiess steel stent that iz piced in the subcomnary poshion. The trieafiet

........ ol promthmsin, . albschond tin e stwd s trmatd with ars anticalcifeation Usatmenl. The siet b o ol ienghihalain Tabr: ki e

Figure 1. Saplen valve (A); Saplen XT valve (B); Saplen 3 valve (C); Centera valve (Edwards Lifesciences) (D).
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CoreValve to Evolut R to Evolut
Pro

Figure 3. Evolute and CoreValve Features

(A) Evolute size 23; (B) CoreValve size 29; and (C) CoreValve size 29 under fluoroscopy. The arrows point to the third node, which corresponds to the nadir
of the pericardial leaflets.
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OtherValves

Valves Undergoing Early Evaluation

(A) Lotus (Boston Scientific Inc., Matick, Massachusetts), (B) Direct Flow {Direct Flow Medical Inc., Santa Rosa, California), (€) HLT (Bracco Inc., Princeton, New Jersey),
(DY) Portico (5t. Jude Medical Inc., 5t. Paul, Minnescta), (E) Engager (Medtronic Inc., Minneapolis Minnesata), (F) JenaClip {JenaValve Inc., Munich, Germany),
(G) Acurate valve (Symetis Inc., Ecublens, Switzerland), and (H) Inovare (Braile Biomedica Inc., 580 José do Rio Preto, Brazil) valves.
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Valve Delivery Systems

m Valve Dellvery Catheters

{A, top) The RetroFlex 1 delivery system for the Edwards SAPIEN THV (Edwards Lifesciences, Irvine, California) as used in the PARTMER 1 {Placement of AoRTic
TraMNscathetER Valve 1) trials {8 mm diameter). (A, Middle) The RetroFlex 3 system {Edwards Lifesciences). (A, Bottom) The MovaFlex/SAPIEN XT system (& mm diame-
ter; Edwards Lifesciences). (B) The Accutrak delivery system with the Medtronic CoreValve (8 mm diameter, also with a tapered nosecone; Medtronic, Minneapolis, Min-
nesota). The prosthesis is enclosed within an outer sheath.
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Preclose technique

m Percutaneous Access and Closure

{A) The femoral artery is punctured and a guidewire placed within the artery. Percutaneous sutures are placed using a ®preclosure” device.
{B} The large vascular access sheath is inserted. (€} Following sheath removal the sutures are tightened.
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TAVI Route

Transfemoral Transapical Transaortic
\alve Implantation Valve Implantation Walve Implantation
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TAVI Screening

Euroscore > 20%

Euroscore Il > 7%

STS Score > 8%

Echocardiogram

Coronary Angiography

CT Angiography (Aorta & Peripherals)
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CT Angiography (LVOT-Annulus-SOV-Aorta)

ANNULUS SOV DIAMETER

= ="
Compass: 50.0 mm - Compass: 50.0 mm
Distance: 0.0 mm Distance: 11.1° mm

\ o/ Blc
NC
Compass: 50.0 mm 2

Distance: 5.0'mm
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CT Angiography (Peripherals)
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Screening Report

Mazx Ascending Aorta Diameter (mm) 382
Sinotubular Junction Diameter (mm) 29.6 % 30.0
Min Max
ANNULUS
Diameter (mm) 211 X 225 21.8 mm
Min Max Mean
Perimeter (mm) 724 23.0
Derived
Diameter
Area AQBS mm?, 22.8 mm
Derived
Diameter
RIGHT ‘ '
CIA Min Diameter {mm) |
100 x 119 \

EA Min Diameter (mm)
7.1 X 74

Femoral Min Diameter (mm)

8.0 X 8.2

LEFT
CI& Min Diameter (mm)
8.5 % 9.2

~

Subclavian Min
Diameter (mm)

b«

ElA Min Diameter (mm)

6.2 X 6.5

Femoral Min Diameter (mm)

7.4 b 7.8

Calcium:

Mild ¥ Moderate [] Severe []
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Annular Angulation 3 !
o

Sinus of Valsalva Diameter (mm) 271 271 27.2
LCC RCC NCC
Sinus of Valsalva Height (mm) 17.7 20.0 19.3
LCC RCC NCC
Coranary Ostia Height (mm) 104 13.2
Left Right
LVOT Diameter ([mm) 214 X 26.0
Min Max
RIGHT LEFT

Subclavian Min
Diameter (mm)

X

Please review
imaged for direct
aortic evaluation.



Fluroscopic Image of Valve Release (CoreValve)
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Fluroscopic Image of Valve Release
(Edwards-Sapien)
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Femoral Arterial Puncture (1)
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Femoral Arterial Puncture (2)
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Sheath Insertion (3) (14-22 F)




Baseline Aortography (4)
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Aortic Valvuloplasty (5)
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Valve Delivery System (6)
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Initial Valve Release (CoreValve) (7)




Final Valve Release (CoreValve) (8)




Femoral Angiography after closure (9)




TAVI through Aortic Stent (10)




Fmal Evolut R PIacement (11)
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AS - Lotus Valve — Aortography (12)
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VaIve in Valve CE I\/Iagna 21(14)
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Valve in Valve Evolut R (15)
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TAVI in Bicuspid AV (23)
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Sizing in Bicuspid AV (24)




Initial Result (25)




Balloon expansion (26)




Final Result (27)
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TAVI Vascular Arterial Complications

Fals_e){p)nen

Figure 1. Vascular Injury

(A) Dissection of the right iliac artery. (B) Occlusion balleon (Occlusion Catheter, Boston Scientific, Natick, Massachusetts). (C) Occlusion balloon (Coda Ocdusion
Balloon Catheter, Cook Medical, Inc,, Bloomington, Indiana) inflated in the left iliac artery.

Figure 2. Dissection of the Ascending Aorta

A4 hi

{A) Cross-sectional phageal echoc and (B) angio-
graphic images (yellow arrows delineate the spiral dissection).
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Femoral bleeding after puncture (16)
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Femoral bleeding after puncture (17) — Use of RA
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Femoral bleeding after puncture (18) — LFA for
valve delivery
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Femoral bleeding after puncture (19)
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TAVI Transapical Complications

Figure 4. Apical Pseudoaneurysm

{A) Pseudoaneurysm arising from the left ventricular apex apparent several
weeks after a transapical procedure. The black arrow indicates the valved
stent. (B) Pseudoaneurysm formation after a local wound infection. Ao =
aorta; LV = left ventride; PA = pseudoaneurysm.
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TAVI Mitral Valve Injury

Figure 8. Delayed Mitral Valve Injury

(A} The stent (double arrow) is in contact with the anterior mitral leaflet. Prosthetic valve endecarditis 1 year after implantation associated with perforation of
the mitral leaflet at the point of contact (single arrow). (B) Ensuing severe mitral regurgitation. (€) In a second patient, prolapse of the anterior mitral leaflet
secondary to chordeal rupture created (D) severe mitral regurgitation several months after the procedure. Ao = aorta; LA = left atrium; LVOT = left ventricular
outflow tract.

AMLI Il 23-25/11/2018



TAVI Paravalvular Regurgitation

Flgure 9. Paravalvular Regurgitation

(A) Self-expanding valve implanted too low, resulting in severe paravalvular regurgitation. (B) A second prosthesis was implanted in the correct position (arrows
indicate the distal edge of both prostheses). (C) Mild residual paravalvular leak.
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Paravalvular leak due to inadequate stent expansion (20)
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Paravalvular leak due to inadequate stent expansion (21)
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Paravalvular leak due to inadequate stent expansion (22)
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TAVI Annulus Rupture

Flgure 11. Annulus Rupture

(A) Pre-implantation significant mitral regurgitation (MR) and severe calcification of the aortic annulus and subvalvular tissues. (B and C) After valve implanta-
tion, a tear (arrows) is visible at the ventricular edge of the stent, connecting the left ventricular outflow tract and left atrium, with large left ventricular to left
atrial shunt. (D) Autopsy proven tear of the anterior mitral curtain.
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TAVI Coronary Obstruction

Figure 7. Left Main Obstruction

{A) Left main coronary artery occlusion resulting from a bulky leaflet displaced over the ostium. (B) Successful percutaneous intervention restored left coronary
flow. (C) In a second patient, calcifications from the native aortic leaflet and left main (arrows) are approximated after valve implantation. (D) At autopsy, the
leaflet (not the stent itself) seemed to obstruct the ostium.
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Conclusions

 TAVI indication for severe aortic stenosis is currently
for patients with high-risk and intermediate risk >75
years for surgical aortic valve replacement

 Technology is rapidly growing minimizing
paravalvular leak and vascular complications due to
reduced sheath size

e |tis anticipated over the next years to be
implemented in the majority of intermediate risk
patients provided proven duration of the
bioprosthetic valve
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