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A Stented pericardial bovine bioprosthetic valves.
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B Stented porcine aortic valve bioprostheses
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c Stentless bioprosthetic valves.
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Piazza et al JACC: Cardiovs Interv 2011;4 (7):721-32
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SVD is an irreversible process
manifested by gradual degenerative
changes in the prosthesis, such as
pannus growth, leaflet fibrosis and Table 1. Main aetiologies for failure of surgical bioprosthetic
calcifica’_cion,_ delamindation of the f heart valves.
connective tissue, and emergence o -
ruptures and perforations. Structural valve deterioration (SVD) &Y ERHRE
Ultimately, this results in a BHV Non-structural valve dysfunction I & i S (5
failure, cause stenosis or Paravalvular regurgitation AR
regurgitation Prosthesis-patient mismatch BEREALTE

: Z Bt
The onset of SVD generally occurs 7 Valve thrombosis M P
to 8 years after BHV implantation, Endocarditis IR BE %
with freedom from SVD rates
substantially decreasing 10 to Tarantini et al, Eurolnterv 2021;17:709-719.

15 years after surgery.

Kostyunin et al JAHA. 2020;9:e018506



Proposed definition of structural valve deterioration (SVD) -
European Association of Percutaneous Cardiovascular Interventions

BRI

(EAPCI) endorsed by ESC and EACTS (2017)

‘ Echocardiographic findings

stage O (no SVD)

Normal valve morphology and function

Stage 1

(morphological SVD) | the prosthetic valve (leaflet integrity or

Intrinsic permanent structural changes to

structure abnormality, leaflet function
abnormality, strut/frame abnormality)

Stage 2 (moderate
haemodynamic SVD) | and <40 mmHg

Mean transprosthetic gradient 220 mmHg

Mean transprosthetic gradient =10 and
<20 mmHg change from baseline

Moderate intraprosthetic aortic regurgitation,
new or worsening (>1+/4) from baseline

Stage 3 (severe : Mean transprosthetic gradient 240 mmHg :
hacmodynamic S‘u’D}: Mean transprosthetic gradient =20 mmHg :
: change from baseline :
: Severe intraprosthetic aortic regurgitation, :
Il new or worsening (>2+/4) from baseline |

Tarantini et al, Eurolnter 2021;17:709-719.

% E| SVD Definition

SV D Sta ge O * No significant change from immediate post implantation*

* Morphological leaflet abnormality without significant
hemodynamic changest

WD Sz e sl A e Moderate stenosist

) '_\;5{” . 7/ ¢« Moderate regurgitation$

SVD Sta ge 2 RS * Mod tenosis and mod regurgitation
SV D Sta g e 3 * Severe stenosis and/or severe regurgitation

Dvir et al Circ 2018;137:388—-399.

LR EIREE X
FERENIMZEI Y SVD (A TEE—IH)
£ WiRFEIYEZE >_40 mmHg

TEZHEEEDMFIEELH >_20 mmHg
EYMATEER, BELELEE (>24/ 4+)
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PPM / malposition
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Aortic and mitral bioprosthetic valve dysfunction:
surgical or percutaneous solutions?
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Circulation: Cardiovascular Interventions

ORIGINAL ARTICLE
Valve-in-Surgical-Valve With SAPIEN 3 for

of Mortality

Tsuyoshi Kaneko®, MD; Raj R Makkar, MD; Amar Krishnaswamy, MD; James Hermiller, MD; Adam Greenbaum, MD; (3 /0) ?Kx ] Hxﬂ]

Vasilis Babaliaros®, MD; Pinak B. Shah, MD; Stephen H. Bailey, MD; Vinnie Bapat, MD; Samir Kapadia®, MD;
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o h 22 M Valve-in-Valve TAVR vs Native Valve TAVR for AS

At E. Abbas®, MD o H]]( VIV'TAVR

f£2015F 6 BE2020F 1 B, Ff
& SAPIEN 3 #0 Ultra JEIREYLR RS
VIV-TAVR {#H STS iR DE (K
&: <4%, =Hfg: 4%<5FIII<8% =it
fG: >8%) , 5 TAVR FUEREHITIN
[ PCHC (1:3) 37T LK,

—— STS > 8 (VIV)

|
£ 145917 25 409 -~ STS > 8 (Native)

Transcatheter Aortic Valve Replacement Based SAPIEN 3 TAVR &
on Society of Thoracic Surgeons Predicted Risk Zrh, 4460 g

All-Cause Mortality (%)

— STS4-8 (VIV) ——STS < 4 (VIV)
=== STS 4-8 (Native) ~== STS < 4 (Native)

STS = 8 (VIV vs Native) Log-Rank P < 0.001
30 4 STS 4-8 (VIV vs Native) Log-Rank P = 0.025
STS <4 (VIV vs Native) Log-Rank P = 0.045

Number at risk:

STS = 4(VIV) 1,270 677
STS < 4 (Native) 3,810 2,020
STS 4-8(VIV) 1,623 1,004
STS 4-8 (Native) 4,869 3,222
STS > 8 (VIV) 1,144 749
STS = 8 (Native) 3,432 2,253

Time in Months

657 633
1,963 1,894
972 936
3,109 2,967
707 669
2,103 1,965

530
1.555
787

2,523

563
1,684

Figure 2. One-year all-cause mortality, transcatheter aortic valve replacement (TAVR)-valve-in-valve (VIV) vs TAVR-native by

30 RILT= FhZHE(L,
1 FFFETRVIV-TAVR LbEE—IRTAVREEE(K

-

ty of Thoracic Surgery (STS) score.

Kaneko et al Circ Cardiovasc Interv. 2021;14:e¢010288
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Structural Deterioration of Transcatheter
Versus Surgical Aortic Valve
Bioprostheses in the PARTNER-2 Trial
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20 -
SAPIEN XT vs. SAVR (5 years)

HR: 2.61 [95% Cl: 1.45-4.69]
p <0.001

x

g 10 { SAPIEN 3 vs. SAVR (5 years)

> HR: 1.16 [95% CI: 0.60-2.24]
p = 0.65

BRI

Sapein XTo.5% [7.0%-12.7%]

S3 3.9% [2.5%-6.0%]
3.5% [2.1%-5.8%]

0 SAVR

T T T T 1

0 1 2 3 4 5

. Years Since Implant
No. at risk:

—— SAVR 664 625 538 449 346 265
—— SAPIENXT 774 733 622 505 368 297
SAPIEN3 891 827 705 581 412 283

Compared with SAVR, SAPIEN XT has a higher 5-year rate of
SVD, whereas SAPIEN 3 has a rate of SVD that was not

different from SAVR piparot et al, JACC 2020;76:1830-43

SAVR #8EE, S5fC SAPIEN XT BREEY SKMRRAY 5 SFSVD REF,

Ms=1t SAPIEN 3 1§ SVD &5 SAVR ZEXZI,
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Houston, TX, US
/

5-Year Incidence, Outcomes and Predictors of
Structural Valve Deterioration of Transcatheter and
Surgical Aortic Bioprostheses:
Insights from the CoreValve US Pivotal and
SURTAVI Trials

Significantly lower rate of SVD with TAVI vs. Surgery through 5 years
6%

- —Surgery RCT (N=971) 4.38%
TAVI RCT (N=1128) *
4%
P =0.0095 t
3%

A

SVD Cumulative Incidence

1%

OOA) = ‘L_'—_T‘-—1—| e
0] 1 2 3 4 5

* CoreValve 88%, Evolut R 12%
1 Fine-Gray P value

Years Post-procedure
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Optimal S3 positioning in aortic ViV is associated with better outcomes
Central marker bottom position should be 3 mm to 6 mm above the ring

(7ktlantiCare
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Central marker method Final depth

¥

Central Marker

/‘—i 6.1 mm
yalve Ring

o = N w &

Simonato et al, JACC Intv 2019;12:1606-17



RISK FACTORS FOR
CORONARY OBSTRUCTION
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Low-lying coronary ostia (< 12 mm)

Narrow SOV or STJ

Long leaflet length extending above coronary
ostia

Bulky/heavy calcified leaflet

High implantation

Externally mounted leaflets such as Mitroflow or
Trifecta

Stentless valve

(RAFIRFIBXFF O (< 12 mm)
SOV/STJ JE53=
AR R = AR Tk O £ 5
1 VIRl = R

[SIVLEDN

ShEIRR, {5140 Mitroflow 8) Trifecta
oS BRI AR

Incidence of coronary obstruction (%)
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Incidence of coronary obstruction following
valve-in-valve procedures according to

surgical bioprosthesis type

P<0.001

p <0.001

6.4 (18/283)

3.7 (12/325)

p=0.13
0.7 (7/954)
< 0.001
<7 e
Stented with Externally Stentless Stented with Internally
Mounted Leaflets Mounted Leaflets

Type of Surgical Bioprostheses

Ribeiro et al, EH] 2018; 39, 687-695
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Examples of the “virtual THV to coronary Distribution of distance of VTC in controls and in patients
artery” distance (VTC) in high-risk, borderline suffering coronary obstruction of the LCA and RCA
and low-risk patients for coronary occlusion -
in TAVR-VIiV procedure _
E P<0.001
VTC: REHL THV EIFSRE0EKIT O iR S - .
N VTC <4 mm ®JLA fRillZAERE
o
Between 4 -6 g E
a_
B
s
% 8
4
o
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o T T
Control LCA Obstruction RCA Obstruction

Valvo et al, Frontiers in Cardiovac Med. 2019:6:1-6
Ribeiro et al, EH] 2018; 39, 687-695



A Position of the coronary ostium in relation to the top of the neo-skirt

BELOW THE TOP OF THE NEO-SKIRT

ABOVE THE TOP OF THE NEO-SKIRT

EARTNBK CIHEXS F RN
BRI E- ERERTH

B Distance THV stent frame-to-aortic wall — if coronary ostium below the top of the neo-skir

DISTANCE THV-AORTIC WALL 2 3 MM DISTANCE THV-AORTIC WALL < 3 MM

De Backer et al,
JACC
2020:13:2528-38

THV EFAYEB EHRY
SRk KL 2B XITF

TAV R+ 9k
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VIV in TAVR

CV/EV-in-CV/EV

SAPIEN-in-CV/EV




Case 1:

Iﬁ#“x']y‘ﬂ

AR ViviVv (TAVR —in- TAVR-in -TAVR)
e R BRYVR- AW

S3 outflow at

Evolut node 6

87-year-old male with PMH of HTN, CAD, S/P
CABGXx3 in 1996 (LIMA-LAD, SVG-OM3, SVG-
PDA), AS, S/P TAVR with #34 mm CoreValve on
8/10/2017, MR, AF on Eliquis, intracranial

hemorrhage, CHF, S/P ICD who presents with
SOB for 2 weeks.

Cath on 1/24/23 showed severe CAD with 3

patent grafts with moderate stenosis of PDA
graft.




Case 1: ®5il: By AWM ) AtlantiCare

TEE: 5/19/2023

05/19/2023 10:35:18 AM = Cardiac / TEE* / Z6Ms
Z6Ms = 1 AoVVTI=0.368m Al
AoV Vmax = 2.39 m/s a : Lens Temp: 39.5°C
AoV Vmean = 1.37 m/s % k.
- AoV Peak Grad = 22.8 mmHj £ b

LenS Temp. 38.0(> C AoV Mean Grad = 8.9 mmHgg 3 . = fps/ggnr:rr:l
AoV AT = 72 msec ® ke 111/64 mmHg
AoV ET = 268 msec % 2D
AoV Area Vmax = 1.41 cm2 H5.5MHz / 11 dB
AoV Area VTI = 1.40 cm2 TEQ: 2/ Offset: 12 dB
DR: 63 dB
—CW-—
+3.0MHz
4 dB / DR: 65
Sweep: 100

0dB / MI: 0.07 / TIS: 0.60
05/19/2023 11:01:45 AM 3 Z6Ms

. S Lens Temp: 39.2°C
\‘fi\.‘-ﬂ
AN,
&

4




Case 1:

MRl : BT B Bk

1R

051 9/219'23 11:27:02 AM

0dB / MI: 0.56 : 0.
Z6Ms
(= )
Lens Temp: 39.0°C
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N9 NEOSKIRT HEIGHT $3 Outflow at Node 4 s3 Outflow at Node 5 $3 Outflow at Node 6
N8
29mm S3
in 34 mm Evolut
Neoskirt
£
™ 4
"
o
]
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LEAFLET OVERHANG S3 Outflow at Node 4 S3 Outflow at Node 5 ,‘§3 Outflow at Node 6\\
/ \
. II \‘
What is Leaflet Overhang? RS & ! \
29mm S3 I ‘
in 34 mm Evolut l |
1
h ,‘
90% leaflet 59% leaflet \ 2% leaflet /
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$3 outflow at
Evolut node 6
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Case 1: mom: vy B-EHRE

Final results: MG: 2.4 mmHg, NO Al

05/19/2023 11:32:28 AM l Z6Ms
[ - [ - |

Lens Temp: 38.5°C

™
0.58 m/s

05/18/2023 11:31:01 AM %

1 AoV VTI=0.193 m
AoV Vmax = 1.03 mis
AoV Vmean = 0.72 mis
AoV Peak Grad = 4.2 mmHg
AoV Mean Grad = 2.4 mmHg
AoV AT =47 msec
AoV ET = 268 msec
AoV Area Vmax = 3.05 cm2
AoV Area VTI = 3.67 cm2

0dB / MI: 0.06 / TIS: 0.64
Z6Ms

Lens Temp: 38.7°C
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JPEG

Max PG 76 mmHg
Mean PG 46 mmHg

VTI 117 cm
+ AV VTI
Vmax 419 cm/s

71 bom
Y \"A4l +61.6
Vmax 436 cmls,
Vmean 319 cm/s5Hz

=

-61.6

Vmean 298 cmi/s_/ cmis

Max PG 70 mmHg
Mean PG 42 mmHg
VTI 103 cm)

AVA (VTl) 0.61cm?
AVA (Vmax) 0.63 cm?

75mm/s

~-1.0
m/s
--1.0
.—-2.0
-—-3.0
--4.0

--5.0

70bpm
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Case 2:

65-yo-female with PMH
of HTN, HLD, DM,
hypothyroidism, OSA,
cirrhosis secondary to
chronic methotrexate
use, obesity, who was
admitted to ARMC in

04 /15 with shortness of
breath.

Echo on 4/3/15
LVEF is 55-60%
Severe AS

AV gradient 76/46

mmHg
AVA of 0.61 cm2
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Case 2:
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First TAVR (#23 SAPIEN XT, k¥ #§) on 7/17/2015

* She was deemed too high risk
for an open AVR in 2015 due
to cirrhosis and esophageal
varices. She was referred to
Outside Hospital 1 for the first
TAVR. She received a #23
SAPIEN XT.
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The Heart Institute
Wil BRIR-IKY W-IXY R
First TAVR (#23 SAPIEN XT, Ik$ #¥)on 7/17/2015

Two years after the first TAVR, patient developed
recurrent syncope, increased shortness of breath
with exertion, two-pillow orthopnea, and fatigue.

BAV-7/17/17

She had a visit with her cardiologist at the
Outside Hospital 1 and he detected a significant
paravalvular leak for which she was taken to the
Cath Lab in July 2017. Multiple attempts to cross
the paravalvular leak under TEE guidance were
unsuccessful (F1Z5% ) and they proceeded to
do a balloon valvuloplasty (zk % 2 i 2 A&, BAV).



Case 2:
M. B -ERY -BkY
First TAVR (#23 SAPIEN XT, ¥k# #¥)on 7/17/2015

Echo on 3/6/2018 showed

Moderate PVL-#} & K

peak and mean gradient of 21 and 12 mmHg.
Post TAVR AVA of 1. 3 cm2




Case 2: mhil: &Ry mIky m

The Heart Institute

First TAVR (#23 SAPIEN XT, Ik$ #¥)on 7/17/2015
Second VIV (#23 S-#Sapien XT, Bk il- k¥ i) TAVR on 9/17/2018

She sought a second opinion with
Outside Hospital 2.

TEE on 8/23/18 demonstrated an AVA
of 1.4 cm2 and MG of 10 mmHg. There
was moderate PVL.

She underwent VIV TAVR with a
SAPIEN 3 #23 valve on 9/17/18.

She underwent biV PMKon 3/16/23 |
due to bradycardia, presyncope, LBBB &
with QRS 170 ms and EF of 40-45% |




M4

First TAVR (Ek¥ #k)on 7/17/2015 s S % "
Second VIV ((Ek# - 2R3 §k) TAVRon 9/17/18 F & .

She was admitted to ARMC on 8/4/2023 - 8/10/2023

due to increased of SOB and LE edema and 20 LRk ” ' :
pounds weight gain. | %{
- =
=3 . s o .

Y
-

Labs on 8/13/23 showed ProBNP of 18961, T @ s

TEE on 8/7/23

-~
67 bpm
b 5 . +AVVTI \
16cm D AT Vmax 553 cm/s
D ok ok td Vmean 400 cm/sl
1% N Max PG 122 mmHg
C50 NN BT e Mean PG 73 mmHg
P Off e -9 VTI 152 cm
P - -
o \\ % AV VR 0.32
AVA (VTI)  0.78 cm?
AVA (Vmax) 0.90 cm?
AVA(VTI/BSA 0.34
o AN | -
40% i i G ' 13— mis
WF 225Hz2 : 3
2.5MHz —1.0
--2.0
--3.0
--4.0
PAT T: 37.0C 3 : 3
TEE T: 39.9C YIS _.§55]

5 AL AT AR VA CAdLY e /\ 6.0
SR Nl =\ A rolanys izebpm



Case 2:

The Heart Institute

STS Score: 15.1% 3 Mensio measurements

ANNULUS Max Ascending Aorta 29.7

Diameter (mmj) —
Diameter (mm) 21.2 x 2.7 . 21.5
o vEm Y= Sl_rm-tubularju nction 290 « 294
Diameter (mm} Min Max
Perimeter (mm) 67.5 , Derived @ {mm) 21.5
Sinus of Valsalva
Area {mm?) 362.7 | Derived @ {mm) 215 / Diameter (mm) 29.5 31.2 32.8
I —_— LCC RCC MWCC

LVOT Sinus of Valsalva 27.8 28.5 25.0
Height {mm)
LCC RCC NCC
Diameter (mm) 21.2 x 2895 . 253
Min Max Mean Coronary Ostia
_ g 15.2 23.2
\ Left Right

Perimeter (mm) 82.2 , Derived @ (mm) 26.2

)~ '
Area (mm?) 511.0 | Derived @ [mm) 255 /\\ / Perpendicular Plane |

I Perpendicular Plane I

Distance:25mm

o RCA appears to originate above stent frame

1CA \ITC i snnrnav E O rares



Case 2: mhili: &Iy B-5e

The Heart Institute

First TAVR (#23 SAPIEN XT, Ek¥ i) on 7/17/2015
Second VIV (#23 S-#Sapien XT, Ix¥ #li- ¥x¥ #k) TAVR on 9/17/2018
Third TAVR with #26 Evolut (H & -k #-BR ¥ VIV, VIV) on 8/16/2023

BAV W|th #23 mm True Balloon VIV TAVR H#26 Evolut FX Final Result




Pre VIV TAVR-8/16/23

Final Result

o ¢ j Third TAVR with #26 Evolut gE& __ -

(B k-2 -2k T VIV,
VIV) on 8/16/2023

' 230

< PATT. 37.0C
L TEE T 39.2C
! 67 bpm
é:;lezt t ® . +AV VT R
Mem 0.0 m & , g Vmax 553 cmls + AV VTI
‘R X5 53Hz t ° "
b L £ xl :; 1 2; : ;1_‘0?7] :nn;/; 130m o 18 m . . o Vmay 274 cmls
51% Q& =2 ; ! A B It @ 175 /
C 50 S Mean PG 73 mmHg 2L \ . 4 m' X pr'~ 30 mrcnnlllsl
PICff 3 T VTl 152 cm Pi% ; . .
e N = = c43 43 : ) Mean PG 15 mmHg
S AV VR 0.32 PCf [ * = e VTI 61.5cm
AVA (VTI)  0.78 cm? = - N AV VR 0.73
= AVA (Vmax) 0.90 cm? R — AVA (VT  2.48 em?
AVA(VTI)BSA  0.34 y , () e e
g . AVA (Vmax) 2.29 cm?
cw l l )
~40% L S . T3 = -mis ~100
WF 225Hz L ¥ 4 ! ' ] .
2.5MHz '
--1.0 ip,—cm/s
--2.0 ;
] --100
--3.0
--4.0
PAT T: 37.0C A 4 7
TEE T: 39.9C SRS -85 ]

PAT T: 37.0C
TEET: 39.2C

7 k
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Case 2: srhyl: EEE-IRY -5 ® ) AtlantiCare
First TAVR (#23 SAPIEN XT, Ik3#“#)on 7/17/2015 e

Second VIV (#23 S-#Sapien XT, 3k3 - Bk##lt) TAVR on 9/17/2018
Third TAVR with #26 Evolut (B i@ il-Zk 3 #k-Ek 4 VIV, VIV) on 8/16/2023

Patient was doing well after third TAVR, she was discharged home on 8/18/23
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To the best of our knowledge and Medtronic data base, this is e

the first in the world 3 TAVR valves (VIV, VIV) in the AS patient.

n?jimﬁﬁﬂ u&%ﬁﬁﬁ I:IFF-AI.IL_F ’ IXXE'Iﬂ'ﬁ‘_I:% ﬁJT_J;E%\%":F
R 3 A TAVR I (&R -2Re -5 38, VIV, VIV) 955f

Native AV SAPIEN XT Russian Doll B #r &4

07117715 ppien s3

08/17/18

Evolut FX

08/16/23 Future valves?
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TMVR Sites and Records Submitted

iart Institute

1800
1598
1600 - - — : 1431
Includes Mitral Valve-in-Valve, Valve-in-Ring, and Valve in
— Native Valve (Including MAC) 1250
1200 1125 1061
1000 889
800 641
600
410 410 410 410
. . 358 351
184 184
o [] . L
2015 2016 2017 2018 2019 2020 2021 2022 2023
M Sites M Records

|@ STS National Database”
Wy

Trusted. Transiormed. Real: Time.

=}
1.
i MATHINAL CANISCAASULILAR [RNLA REGISTEY

TMVREfEEG#E (valve-in-valve, ViV) . Exd#k (valve-in-ring,
VIR) . B&Ifdil (valve-in-mitral annular calcification, VIMAC)




XRAKY Wi TESE LR
EBRA (MVIV) 5877 —RiREE
AR E B REN—TERE.

FEIX T EFSAPIEN 3 MViVEYBTHE 4
T 201546 5 £2019%F 78

HNSTS/ACCE S ER IR IE M+
IL0AY152975 fg B & & Fsapien3 {E A4
TRERIRER AR HT T 2T
FAREARMINZE 496.8%, 30KEHE
BT 45.4%, 1R 416.7%

HIRFAR 2.5%
fEBL R £ 6 X
30RMERTE 51%
1 FEREETE 21.7%

" AtlantiCare

KXY ESZ2SE _REPIRERA

ZERBAE  BUORANE

All-cause mortality, %

No. at risk
Transseptal
Transapical

The Heart Institute
40+
HR, 0.67 (95% ClI, 0.47-0.97); P=.03
354
301
25_ ez S _2Is .
ZIHRNIE Transapical
204
154
Transseptal
10+
6 L EPN
D Il T T T 1
0 3 b 9 12
Time, mo
1326 662 610 551 438
203 135 125 115 97

Whisenant et al JAMA Cardiol. 2020;5(11):1245-1252.
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Case 3-ZJRE_RIBFMEBRA
ZI1VRIETE VIVTMVR

Erﬁhﬂii— RiRATE
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bpm / Gen Flow
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Case 3 -2 > i1E 1R VIV TMVR

R FISAPIENS B2 a2y TMVR RET _TMVR A ja
ZSERPR_LREERR  EEARXATRL E=RMRAAE

/ {) J.odJ . -
06/18/20 23:08 AM Cardiac / TEE* / Z6Ms




n AtlantiCare

REGIONAL MEDI CENTER

The Heart Institute

Case 3 -Z21x2R1&E1E VIV TMVR
Case 3 TMVR KB TMVR K

11/19/2018 4:24 PM

de 0
06/18/2018 8:2 Cardiag / TEE* / Z1
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8
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Case 4: LZSE_—LBthilEHA eI Z B EEE

LVOT obstruction can be a potentially fatal complication of TMVR
EZEFRHEEE (LVOTO) HJgEE TMVR BB EM A HALE

Risk: VIM > VIR > VIV

Incidence: 40% VIM (g iE) , 5-8% VIR (Erd#E) and 2% VIV (i)

LVOT obstruction is the #1 predictor of morbidity and mortality after TMVR
30-day mortality 34% vs 2% without LVOT obstruction

LVOTPHEE TMVR R E AR EMIE T X B3
LVOT fHEE: 2%

SN

A

F 30 KFET-F: 34%vs ¢
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Case 4: LVOT obstruction in TMVR

1. Anatomical Factors
Fixed (EE)
Small/hypertrophied LV £z 15/ v/EE LVOT < 180 mm2
Asymmetrical septal hypertrophy =g R 3 #iEE

Aorto-mitral angle Fzhfk-— ik £ < 120 degree

Dynamic &7
Long/redundant anterior leaflet gintidsm4 > 25 mm

2. Valve Factors
Skirt neolVOT-# &> =55 Hi&-NeolVOT < 150 mm?2
Valve alignment iipE %
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Common Approaches to Prevent LVOT Obstruction

Septal ablation E@EEERA )

LAMPOON (—zspaim#2A): “Laceration of the
Anterior Mitral leaflet to Prevent Outflow
Obstruction"; this technique

involves intentionally making a small tear in the ¢ 3
anterior mitral valve leaflet using a catheter to
prevent it from obstructing the LVOT during
valve placement




Case 4: Tip-to-Base LAMPOON

(REBEEI —RIBETH IR A)

CENTRAL ILLUSTRATION Tip-to-Base LAMPOON Is a Simplified Approach to Lacerate the
Anterior Mitral Leaflet

-y,
;f

==

Retrograde (Base-to-Tip) intentional
laceration of the anterior mitral leaflet
to prevent left ventricular
outflow tract obstruction

Requires technically challenging leaflet traversal

Tip-tv P=se intent*ic, a1 laceration
of the anterior mitral leaflet
to prevent left ventricular
outflow tract obstruction

Solely preventive strategy Preventive or rescue strategy
Applicable to patients with mitral annular calcification, Applhbletopaﬁmtswiﬂlsm'gicalnﬂmlval\n
mhlnﬂtnlvalverq)lacunent.omﬁtralm replacement or mitral ring :

Lisko, J.C. et al. J Am Coll Cardiol Intv. 2021;14(5):541-50.

A comparison of LAMPOON techniques. (A) Retrograde LAMPOON. (B) Tip-to-Base LAMPOON. LAMPOON = intentional laceration of the
anterior mitral leaflet to prevent left ventricular outflow tract obstruction; MAC = mitral annular calcification; SMVR = surgical mitral
valve replacement.

AtlantiCare

REGIONAL MEDICAL CENTER

The Heart Institute

JACC: CARDIOVASCULAR INTERVENTIONS WOL. 14, MO, & 2021
& 2021 PUBLISHED BY ELSEVIER OM BEEHALF OF THE
AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION

Tip-to-Base LAMPOON for Transcatheter @
Mitral Valve Replacement With a =
Protected Mitral Annulus

John C. Lisko, MD, MPH,** Vasilis C. Babaliaros, MD,*,* Jaffar M. Khan, MD,” Norihiko Kamioka, MD,”

Patrick T. Gleason, MD,” Gaetano Paone, MD,” Isida Byku, MD,” Jasleen Tiwana, MD,"” James M. McCabe, MD,"
Krishna Cherukuri, MD,” Ramzi Khalil, MD,” David Lasorda, DO, Sachin §. Goel, MD,* Neal 5. Kleiman, MD,*
Michael 1. Reardon, MD,* David V. Daniels, MD,’ Christian Spies, MD,’ Paul Mahoney, BS, MD,® Brian C. Case, MD,"
Brian K. Whisenant, MD," Pradeep K. Yadav, MD,' Jose F. Condado, MD,” Rachel Koch, BS,” Kendra J. Grubb, MD,"
Christopher G. Bruce, MD,” Toby Rogers, MD, PuD,”" Robert J. Lederman, MD,™t Adam B. Greenbaum, MD™

Lisko, J.C. et al. JACC Intv. 2021;14(5):541-50.
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A (TMVR)
MiSEZi

Without LAMPOON, a transcatheter MVR displaces the native anterior
mitral valve leaflet causing LVOT obstruction. (Right) After LAMPOON,
LVOT obstruction is reduced.



LAMPOON Procedure Performed AtlantiCare

_
Concurrently with TMVR (Patients) b
@ srsnatonaipatabase
The LAMPOON (Laceration of the Anterior LAMPOON (_"‘;‘}ﬁ gl T A IS

Mitral leaflet to Prevent Outflow Obstruction)  |F5#HEPEHZE) FAR—FHEZSER
procedure is a transcatheter technique used A, BFEZSE LSk

to prevent left ventricular outflow tract (TMVR) HAjgBslE AOE R E
(LVOT) obstruction during transcatheter mitral (LVOT) pHZE

valve replacement (TMVR)
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Case 4: LAMPOON-Case Presentation
KA LB R AR RS E Z LR R IR B iR A9 R

This is a 77-year-old female, with PMH of MVP, S/P MV repair with a 32
mm Annuloflex ring in 2006 at Univ. of Penn, hypertension,
hyperlipidemia, severe pulmonary hypertension, DM, CVA, thyroid
nodules, benign essential tremors who presented to ARMC with CC of
increasing SOB for several months. _ o
STS: 7.11% Mitral valve-in-ring
: ZRIBIRN

Echo 7/5/24: EF of 55-60%. MV MG: 10 mmHg. R E R A

Cardiac catheterization on 8/15/24: MVA: 0.73 cm2 with mean

gradient of 11 mmHg. Coronary angiography revealed a left dominant
system with no significant CAD. EF of 71%.



Case 4: LAMPOON in VIR Pre Procedure TEE ~ (

The Heart Institute

LVEF is normal. MV is severely calcified with restrictive opening. No significant MR

M4 M4
+6516

3
XB-2T , :
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10cm & '.

e C 50 g
: ; Of .
4 3
-

xPlane

46HZ « Clirc 4.1 cm
7.5cm Area 0.725 cm?

MW "m —— cm'/rs].V

m.z "y LAl TR T -umw‘w\'@«w“ "
A W TN | j PAT T: 37.0C
PA SW ] TEET: 40.1C

TEE T: 37.3C
-100 F# 30

l—tegro A

L. 1 ";/!VSErTrﬁfs/ﬁ l*"’ﬂgbpm



Case 4: LAMPOON in VIR /

KXAZRMHHRAAEZSERP IO

Pre procedure CTA for our patient-9/4/2024
Neo LVOT =97 mm2 (< 150 mm?2) Anterior leaflet length: 25.2 mm (> 25 mm)

| mmTWV-NeolOTarea-57 Leaflet length

GB 31297140 TAVIF0.6 Bv3810-95 %

3/2/1947 9/4/2024\ll GB 31297140 TAVI 0.6 Bv38 0-95%
TTAD O 2 o = - - p p
o 22 3/2/1947, 9/4/2024

-
/748098

Annulus Area: 457 cm?
Aorto-Mitral Angle: 65.2°

Distance: 10.2 mm Inverse Angle: 114.8°
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.
Case 4: LAMPOON-Case Presentation
RAT LRI RA AR SE — LB AREE A B R

Placement of Sentinel Cerebral Protection Device
(BUE SENTINELI 2 ZER{R I E)




Case 4: LAMPOON-Case Presentation ]

%FH Il\ﬁﬁ H'.l u_l_ﬁﬁ_gz*?’—eé%ﬁq —_— ,l\ﬁﬁ%mﬁﬁﬂiﬁﬁ*mrﬁﬁ The Heart Institute
Transseptal puncture Septostomy Balloon Valvuloplasty

%IEH Bm?ﬂ

| i*%&""ﬁlﬁﬁkﬁ/* |

PAT T: 37.0C
TEET: 38.9C




CM 11/12/2024  02:51:29PM
TISO2 WMI0.2

Case 4: LAMPOON-Case Presentation [ .
RAZRBAHFRAESSE - RBARBEERAR N SO

Flying V

The flying-V lacerating

&ﬁié%’ system is p0.5|t|oned at the
| tip of the mitral valve.

D oenuces Laceration is performed

W 4 from the tip to the base of

the mitral leaflet.
_BVitJJ Hgﬁ{ﬁa:_'h#ﬁ%ﬁﬁ‘ﬁ , }A X82t 3D Beats HVR

5.7cm o 70 180




Case 4: LAMPOON-Case Presentation 1 _

KAZRBE M RAEZSERBARIREERANH

Post LAMPOON- laceration of anterior MV with severe MR
—RiEr R E RN E ) — R RT

The Heart Institute

M 11112/2024 03:48:27PM
TISO6 MI0.2

" TS0 Mi03
X8-2t 3D Beats HVR X8-2t 3D Beats HVR
37Hz 18Hz
6.2cm o 80 130 6.2cm o 80 180

3D Zoom , 3D Zoom ,
:_‘:_Ii",—' a4

Pen
ES 1




Valve-in-ring procedure
— R IRIEE AR

11/12/2024 03:55:18
TISO2 MIOS

Discordance between mitral annular centerline (yellow lines) and valve
orientation imposed by guidewire position within the LV apex (red
dashed lines). (B) Valve intrinsic angle (a) is determined by external
skirt height. (C) When annular-apical “Emory” angle (red curves)
exceeds a (blue curve), annular skirt apposition is not possible, causing
PVL (red arrows). (D) The valve is oriented perpendicular to the annual
plane using an exteriorized apical guidewire (solid yellow line)

PM
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Valve-in-Ring —Final Result: no MR, MV MG =2 mm Hg

The Heart Institute

Case 4:
LAMPOON-Case

R ZRBaH R A
EZSE ZRIRANIR
RERANN A

Vmax 117 cm/s
Vmean 56.9 cm/s
Max PG 5 mmHg
Mean PG 2 mmHg
VTI 29.7 cm

136/68
--160

=-80
Mwh&wm L

PAT T: 37.0C ) PAT T: 37.0C

TEE T: 38.8C -160 TEE T: 39.6C

LA,

- N WA SR 7 G By | N SR P 7, g By,
{50mm/s —60bpm F5immis 59bpm
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Case 4: LAMPOON-Case
;E/‘FH —/l\ Al u_l_}ﬂfgz*?!—gé%ﬁ—,l\ﬁﬁEKWﬁﬁﬂiﬁfﬁ*mﬁ_ﬁﬁ The Heart Institute

Valve-in-Ring —Final Result: no MR, MV MG =2 mm Hg

3D Beats HVR K 3D Beats HVR
o 90 130 i 0 90 180

!

A& 2
- “PJ s
2erfl

136/68

]

Patient was discharged home the second day.




Case 5: VIV-TTVR-Case Presentation )

zé%% Eg&;}ﬁ;}ﬁ I:FI ;}ﬁ*ﬁ]\* The Heart Institute

Patient is a 56-year-old retired Wrestler with PMH of bacterial endocarditis in
2011. He underwent AVR (#23 mm Edwards Carpentier Magna) and TVR (#33
mm Biocore prosthetic valve) in 2011 at Cleveland Clinic.

In 2018, he underwent redo AVR with #27 Carboseal Top-Hat (Mechanical vale,
on Coumadin) at UPENN due to PPM (patient prosthetic mismatch).

Other PMH included: persistent atrial fibrillation s/p multiple cardioversions
and a-fib ablation in 12/26/23 with Dr. Link, hypertension, hyperlipidemia,
HFrEF (40%), chronic lymphedema, CKDIII, morbid obesity BMI 44, chronic
back pain d/t T11 compression fracture, gastroenteritis, OSA nonadherent to
CPAP, and iron deficiency anemia.

He also had Sepsis 20 times over the last 12 years.

He presents with increasing SOB for several months.
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Case 5: VIV-TTVR-Case Presentation
ZEE=RIBRFIREAKR

Echo on 5/21/2024

M4 X5-1c =
535 20Hz /
|| 26cm  + TV VTI

+

Vmax 207 cm/s
Vmean 148 cm/s

4 . P
\:._, )
e . Max PG 17 mmHg
. Mean PG 10 mmHg
e ; all 57.8 cm




Case 5: VIV-TTVR-Case Presentation
LB = Lk IEAAR

TEE on 10/21/2024
Cath on 10/24/24: TV MG = 7.7 mmH(g

CM  10/21/2024 11:11:34AM
TIS0.2 MIOS
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|

2en




AtlantiCare

Case 5: VIV-TTVR-Case Presentation
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Case 5: VIV-TTVR-Case Presentation
éé%%fé‘%ﬁ[&'}}ﬁ:p;}ﬁﬁj\* The Heart Institute

Cath: 4/22/2025-normal coronary arteries

T -
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Case 5: VIV-TTVR-on 4/22/2025
éé%%fé‘%;}ﬁ;}ﬁ EF;}[I?*EA* The Heart Institute

TEE: S/P TVR, heavily calcified TV with
restrictive opening, TV MG 7 mmHg, mild TR
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Case 5: VIV-TTVR with #29 mm SAPIEN 3 Ultra -on 4/22/2025
Z3E = RIIHEDIRIEANRN

PAT T: 98 6F
TEE T- 100.7F

A
\
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Case 5: VIV-TTVR with #29 mm SAPIEN 3 Ultra -on 4/22/2025
ZFE=ZRBRPMEAR

Aduit Lara
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Case 5: VIV-TTVR with #29 mm SAPIEN 3 Ultra -on 4/22/2025
ZIEZRIHEDIRIEANRN
Final Result (FZ&E4ER)

The Heart Institute
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Case 6: AngioVac- for Post MVR-mass
Case Presentation

67-year-old female, with PMH of severe MR, HTN, hyperlipidemia,
hypothyroidism, TIA, smoker, DVT, rheumatoid arthritis, COPD, who
presented with CC of increase of SOB for several months.

TEE on 4/5/24 showed normal EF, Severe MR, incomplete coaptation of
MV, LVOT gradient of 299 mmHg, severe LA enlargement.

Cath on 4/22/24: moderate stable CAD, 40% mRCA, 30% dLCX, normal LVEF

On 5/17/24, she underwent transaortic septal myectomy, MVR with #31
mm St. Jude medical epic porcine Valve.



Post-Op Routine
Echo on 8/28/2024:

N AtlantiCare

Case 6: AngioVac-j5 7 — il

IR R FBRRIEONIRR

Normal LVEF, S/P
MVR with a
mobile mass
attached to
MVR, mild MR Bareiineoih

PPM / malposition

BEBGEFLE] SMFA

2 - Circular landing zone
E - Low risk LVOT obstruction 'l
PPM * Stent f
* Supra
> THV
g If high risk of
«
Coronary : CB::A?:: HIGA
obstruction it

* Surgery
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TEET: 39.7C

Case 6: AngioVac-ia17 = LMEHUBA BRI B bnEs  ()atantiCare

The Heart Institute

TEE on 9/13/24

Patient remains asymptomatic

No fever, WBC=5.4

TEE on 9/13/24: Normal EF
Multiple mobile masses

Largest one 1.5 x 0.66 cm attached
to MV at LA side

FAT T. 3R.0C
TEET 3¥C
. -
51 bpm g

48 bpm



AngioVac cannula ~ .

The Heart Institute

Saline bag =

Filter

AngioVac circuit —

REMONEX (SBE) By BESTEIVIRER. BHFEMFAR
(BEEUIBRARFKTVIEE AR) . (BSBE WHEYETEXBFARANA
HRESNESE, LK AngioVac &4 (AngioDynamics) o ] 12 &
F—MEEF., FHRAEETELIRETHERMEHNEEY, REANIM
R ZIE I K-k (V)ERSMEIMR B4 B A
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Case 6: AngioVac-ja 7 — ikl A T F RO WIE R The Heart Insitute
AngioVac -9/17/24

Placement of Sentinel Device for cerebral protection

(B E SENTINELH i ZR{RIF K E)
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N,

Case 6: AngioVac-35J7 — Rl A fEfn R L O NE R

AngioVac -9/17/24
14x40 mm Atlas balloon-atrial septostomy }%lEﬂHﬁ




Case 6: AngioVac-358 7 — ik A 5

M RBREMEO N ER
AngioVac-9/17/24
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Case 6: AngioVac-3A 77 — S MBHABA J5 1 FF B sfutth s PO LSS

Pathology Report
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FINAL DIAGNOSIS:
Bioprosthetic mitral valve, excision:

-Fibrinous material with acute and
chronic inflammatory cells
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AngioVac —9/17/24

Pre AngioVac Post AngioVac
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Case 6: AngioVac-3A77 — RIBHIBA I B0 P B ) AtlantiCare

EChO fO"OW up on 11/04/24 The Heart Institute
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