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1.1 HK

A RIS Bt #at

1.1.1 (EANEPEEVERE L BEMN - 5 R BT 0

T B RS BETE 2022-03-31 Bl fA 55 — {5 48 B2 28148 — I ik HEL 18 i 4l
(MitraClip) o fE%8 2 Ali » Z 7 2 BE0T B I O i S B ARES » HoO i
BHOHHSZ BEE o DREAE - BULBAMEL » BRSO
SER G - DU RBOF o

e AR B AR B2 Sk 28 Tl B YA » &8 heart team approach $2f/0)
BRI SMELE R - 3 IS B PG A R s o IR — DF 3 f & Xty
WEFAMT > A OBRIMEFE T ENARM AL E R - I AL E R > 3% UM B
ERRAT - DU RS (1 — QMRS 72 SR BRI RANG ©

B ARBR o 2R o DLD AR RN B A AR TR R A A R A 5%
I CLB MR A BE DR AR S BT o ANERR ORI ~ =20 ~ AT
ARHEZE 0 i HA O AR M R - BRERE 2 B2l - CRDIEER
AU ERA B ORIl o FTLUE 2022 4F > fEABERE PR - B
SRR REJE T - BISAEERE OBRIa RS E  EZ T EKAE
% REILR KB EE AT - Bl G bR RAGE bR B B A4 -
FERURTTAE 58 — 1] MitraClip. AR BRI 255280 » #7E R
fli: i BTG ARET - FATARNE - FilraiiEsE > SaElEg
SEREIR G - MR AT AN B R 2 MBS A BREEff - 8BS
—fi7 2024 FRTHYH B IEBIZ R - 1AL B3 R LU S ER
2% o
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1.1.2 (ANAEBBHEEZ TIEEE

ANHE 2011 EGH T2 A0 BEstE - BATE R B OB R 370 5
fili > S B BB 20 OV A TR DU BDIE B ¢ > 2011 BIESR - BT
PE OB 5 E 4 DBRARLEE - DE LT - WRHZ
REgReatifi - 2 BEBHT AR BB AR —HIRTERE (PTMY,

IcD, acute mesenteric ischemia, acute pulmonary embolism ¢DT) ©

1.1.3 (EANBERCEENT TS H .2 B BOE R Tk

Mg 2 20 FiEFHEIGFERE - S2ETHERM ARG - H

WE PR R G & o S SRR - WCERIRRE R, - B Tl OF3E
MR R TR E o DISERD > DT o R BB s Rl o

1.1.4 HEETLERR TIEZ B (%

TR AE P R R R R o ST WS IBHERT E o TR R R T
il > FEAZARBER B E R o Rt B HBIEB RS - TEHAEN
HEA R o TR N BRI A

1.1.5 HERTEAEEUT TR e SO BT 7R S AHBE T

IR ZEREE B BO LR S A D BN A B B IR i 1 okl - 712 B
I A AR B b B A T BERT 723 FE LE BB AT -

1.2 #@Bfg

University medicine at the Johannes Gutenberg University in Mainz
(WA BA Mainz 6 #8) A9.Co il o B2 A0 32 4 (Chief of Heart Valve
Center): Dr. Ralph-Stephan von Bardeleben 7E 2023 -2 2 /R i F
it 53 HITE & b e AR B 22 K B e &% 41T — 1l TriClip (tricuspid valve
edge-to-edge repair) * fE/RE FAFHAM B Dr. Stephan HUfS 4% 753K o
1E 2024 FHIFE B R EZLOBAEH L > 48 Dr. Stephan Byj# Miss
Inga Z+4E » #* 2024-11-04 #£## Mainz University Hospital ##FRERZ
ARNTE 2024-11-04 FAMGEIEZ % - B H2 B 2R 2 HE TG
08:00-08:30 £ Mainz /OO =M &3 = A5 E H T 513K - [
R Bl Al = e o OB EERA o SR T X Ee A HE

2
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DEE R G T = 2 BB IR R T o iR B ERKER - 16:00 H
EFMi4&5 %% - B international fellows &3 e HERS - 4451% 0
BGEIERIOMS & 2024-12-24 1F o 2B 125 FIFCEEMAETFITIE % o
Hr M-TEER = 33, T-TEER = 18, TAVI = 74 (&) °

1.3 L5

Transcatheter Valve Intervention & —{EZE &S > & THA
R AR R » AR B transcatheter 8885 A & B il BI F it
AIMES: o KB BT R 3 e - 2 T ey B A ) SROBR A R Al (297 A2 B A
A ENARIIESEZE pulmonary valve stenosis B 2/ R BRIBARIRIRAT) > #
JE 2 MRS B R (severe aortic stenosis i TAVI, transcatheter aortic
valve implantation) » P 7 fi S| 58 2545 Jik HEL 78 & 1 78 A B 1R P8 A8 B
(edge-to-edge repair), #HEMBARER S > BURBREZE o
Transcatheter valve intervention & 2024 4F » FEEHT 53 B LIS

1. Edge-to-edge repair of mitral valve (M-TEER)
2. Edge-to-edge repair of tricuspid valve (T-TEER)

3. Transcatheter aortic valve implantation/replacement (TAVI/TAVR)

1.3.1 %EEA\Y)

Professor Ralph-Stephan von Bardeleben ;2%{# Mainz Heart Valve
Center FUBE B AP o TEMth 472 T - BRI T 2 A0 Hk s B

Dr. Felix Kreidel, Dr. Ruf Tobias, Dr. Theresa GoRler % A @ H#&H
interventoinal TEE tn.& 3 clip/clasp implanter.

Figure 1.1: AR EBMT) > HilidEw
A RITEEAEEEHERER - E
HEMFECREN sehr gut GEFEF)!
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1.3.2  BREARHIFIBRA L

Figure 1.2: &£ Mainz £ Dr. Julian
(from Colombia) and Dr. Kabir (from
India) —#E3LE o

oML - e zBIREEAE DA self-financing 77 &4 © BATAE
BREEIRITE M - Mainz OB OIHBY ZHEEE R HRIITE & o H o
RE M E R RIRIEN o 75 2024-11 A » ©A 40 ZA7BI5MNE iR
a0 AP FEATE Mainz (& -

1.3.3 FEEEMARI TR

BE 2024-12-22 » £ Mainz Heart Valve Center H I ERHER -
B SERA NBE A

» Mitral-TEER: 2002 &
« Tricuspid-TEER: 700 &
« TAVI for AS: 2000+ &

HE—FH - BREZHE 3-4 BMBEE TN o A BUEMN 2R %
TEER %% > H'EHY TEER+TAVL A AR5 H > B i 8 b
188 Fifi 22 Bk 1 L% A FE Mainz SERIGIE » i B 5% B8 e B8 A4 (1
first operator, Mainz R AMEHERKE—E L & HE) o

WA F[M? 9 KHERA 4-10 3% TEE 7€ Mainz [ = #0021 7%
A (K 4-10 X TEED, D@ = A FRE o B L7 s N B
AT 4-8 LW &K (& TEE) °
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14 5k

ORI A A RS IS SRR A 7K 2

o BEIEBErkgERt At 0 Mainz 25 K€  #1T Heart Team Meeting,
BRET SR RGOSR » —OFaTRRAT — HW R Z AR BUR BLOF I

o GV ERRBLRR B - MECRIARIFIE B -

o FilgEEPERL > FERAL TAVI i 5858 >2000 Bil/E—fli# o
Mainz A ZME(ETE > BLERMTASFE]:

o SERATH LIRS - Bt S0 ie: ] LUREGR TAF S — > 3%
T E—E > BEIA & LUK AR THRIE o ZRAI B E 25 3 B
RN - S ERT L I o

o BHTBCMEEE A o KRR AR e b SZ 60 - "2 NG BRI 2 AR e 32wl e
bH < B&Hil > BRI B COR BRI R EE > B Mainz 24051 > i
WA} > BLOBRARII ML TS iR o Al I — 1Rk > (AR
BEfE I ARBSRUAE

o DFERHE SBER > KR4S 120 5K 0 Bt B A R1-R5 3 60 #41E
RrE BRI > 53 B8 AN ] R o

o EBEFIRIEHEANELT BT 0 ARG AR 0 BN EE S
PG R A e o
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bt §%- TEER

TR (Mitral Regurgitation, MR) S22 FAIRAE M OB - %
RIGH > BFEBVETEE MR ~ OB (Heart Failure, HF) RIET
SR o B 2008 F1EENBA R LK - #8388 — AR BHRIE 1R £l
(Mitral Valve Transcatheter Edge-to-Edge Repair, M-TEER) ELiZMiAk
#IFFMIGHREE HAYEAR MR B A EE R o

ZARMERE (Mitral Regurgitation, MR) &z LA MRS CafgoR
BT H 10% LAk 75 UL ERINEE o BRINBTFLRUR » %9 50% RYEE
FERTE MR BFRFEE K ~ 720 B IAESAE A FHE 2 AR Z ML T
1l B H RS AIA RN T o 1

MitraClip /& —4E 57 i) —JRIHER Sl - FE% Alfieri #2 tHAYIMEHY
fli > % 2003 4F 1 RIEFH R B ISR Ry ABE > 148 Dr. Feldman #/g o
ZAMAE EVEREST 1 aXBarh i B2 2 AT - PE1RAY EVEREST
1T GRBRELRE 7SS RABTRELIMEL Al - 3B R IBIE R & B85
BB FRAE 12 fH A N 2B FAT T © 2

W& 2 b TG Bl iR 825 » M-TEER fEBRIMNEE 24 guideline A
JEASHERS o AR L& M-TEER i review BA%HE Mainz ELASE: -
CAEMTAT B TP~ SRR ~ T o AR B - i o i 351
(Primary Mitral Regurgitation, PMR) F1#4£#$1% (Secondary Mitral
Regurgitation, SMR) MR FJiAHERH o

2.1 Background

ZRMEM R (Mitral Regurgitation, MR) & —H8 = B A TR K
49 10% [ 75 5B B AR A GBI R MRS, 35 AR TG0 > S
MR AIREE A DEIREARZ ~ D 2D KAt Fe il - s 3305
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U8 (Heart Failure, HF) JEfR ~ ZE06 0B RRERAECRIINA L HE
MR B3 (K=l SR b D sl S AT RIS B e 0765 RIth3
TREERR LR E Ty BE R o O

H 2003 45 RTE N JEER PR IE ] A S8 B8 (Mitral
Valve Transcatheter Edge-to-Edge Repair, M-TEER) Fffi A%k @ 5%H%
A 2008 FEHESEN CE (European Conformity) =8#% @ i 43 Bl
2013 4£F1 2019 FFESE B R MM EEEH)R (FDA) HFEHENE MR
(Primary MR, PMR) F1##$1% MR (Secondary MR, SMR) [tk o

Al 218 M BT T 2K S Be AR 2023 FEEAZ AV S IRE RHE
RAY9H 2-8 \WGp A 2 E e E R MR HP AR AN A2
SR IRIE R Z SR Tl TR R -
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2.2 2024 Update of Trials

Patients in RESHAPE-HF2 form a third distinct population tested with MitraClip,

primarily comprising those with moderate-to-severe FMR, unlike the COAPT and MITRA-FR
trials, which recruited patients with severe FMR

& @ o ® ® ()

eGFR NT-proBNP LVEF Mean EROA 6MWD
(years) (ml/min/1.73 m?) (pg/ml) (%) (cm?) (m)
Mean: 4185 Mean: 292
RESHAPE-HF2 70 56 + 21 Median: 2745 31+8 0.25 Median: 300
COAPT 72 49 + 26 Mean: 5558 31+9 0.40 Median: 240
MITRA-FR 70 50 + 20 Median: 3400 33+6 0.31 Mean: 310

COAPT (2018): COAPT atB# (OIS HETAE MitraClip &R IR
EVE AR RO EIEERE) R 2018 FEEK o EIHEA HAEMEEM

WL S AERHE MitraClip £ B A BRI O =8 B3 B E hRENE —
IR (MR) BYZZMERARE o 2EEWPENE YL MitraClip
i EHE R RESEYIGHE (GDMT) B {##%52 GDMT o W74t R 7
R » MitraClip B /D 702 BB RE WS TAERR » HKRR
#13%2 GDMT B - a%alBEAIAS RIe i 55 FDA 18 2019 E?Wﬁ%}:
K MitraClip B RERE » fEsRHAETAR B E DR B FH P IIER -

MITRA-FR (2019): MITRA-FR g B it 2019 £E 553k » AR HAE ML
() 2B 5 BEAS - (HEL COAPT MIAS IRA AT AN o % JH sk B AR ST AS T
MitraClip SEEEDIAETE MR B T AIRICR o (H 3 BB R85 Y)

IBFMHLE - WRBER B FRRSE R R o RRIMASF S35 7%
FBFIEIEA MR B EZ R ERE © @5k MITRA-FR AIAEHESE T L=
TR R E R  Er e T AR - 8

RESHAPE-HF2 (2024): RESHAPE-HF2 sRBR* 2024 4 9 A 545
o BTEFHE MitraClip 767 & 2 B E DI REME iR B E A

Rk o wZaBREs B > MitraClip 7ﬁ;§ﬁf§££‘.\~ B EERRESEY
16 TR R B AR AL S 51 o 281 » B COAPT fHEL »

RESHAPE-HF2 jﬁik%ﬁﬂﬂ?@%ﬁﬂ&%%t% o B LLAE IR ER 2 S
COAPT HUBFZE4E SR » RIARMETEIRERE MR %45+ » MitraClip Al AE
EAE 9

MATTERHORN #f5& (2024): MATTERHORN B 2024 3%
JE T AR IS L LR A B BB (TEER) BLF4if

11

Figure 2.1: 2024 % 1EE % trials FYREHL
COAPT, Matterhorn, RESHAPE-HF2.

7G. W. Stone, J. Lindenfeld, W. T. Abra-
ham, S. Kar, D. S. Lim, J. M. Mishell,

B. Whisenant, P. A. Grayburn, M. Ri-
naldi, S. R. Kapadia, V. Rajagopal, I. J.
Sarembock, A. Brieke, S. O. Marx, D. J.
Cohen, N. J. Weissman, M. J. Mack, and
C. Investigators. Transcatheter mitral-
valve repair in patients with heart
failure. N Engl] Med, 379(24):2307-
2318, 2018; and R. H. Tachibana and
D. Bainbridge. 5-year results of the
coapt trial: What did we learn? Jour-
nal of Cardiothoracic and Vascular
Anesthesia, 37:2423-2424, 2023

871. F. Obadia, D. Messika-Zeitoun,

G. Leurent, B. Iung, G. Bonnet,

N. Piriou, T. Lefevre, C. Piot, F. Rouleau,
D. Carrie, M. Nejjari, P. Ohlmann,

F. Leclercq, C. Saint Etienne, E. Teiger,
L. Leroux, N. Karam, N. Michel,

M. Gilard, E. Donal, J. N. Trochu,

B. Cormier, X. Armoiry, F. Boutitie,

D. Maucort-Boulch, C. Barnel, G. Sam-
son, P. Guerin, A. Vahanian, N. Mew-
ton, and M.-F. Investigators. Percuta-
neous repair or medical treatment for
secondary mitral regurgitation. N Engl
J Med, 379(24):2297-2306, 2018

9S.D. Anker, T. Friede, R. S. von
Bardeleben, J. Butler, M. S. Khan,

M. Diek, J. Heinrich, M. Geyer,

M. Placzek, R. Ferrari, W. T. Abraham,
0. Alfieri, A. Auricchio, A. Bayes-Genis,
]. G. E. Cleland, G. Filippatos, F. Gustafs-
son, W. Haverkamp, M. Kelm, K. H.
Kuck, U. Landmesser, A. P. Maggioni,
M. Metra, V. Ninios, M. C. Petrie,

T Rassaf F. Ruschitzka. U. Schafer,
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7 =i JE R A R B T EROCR o s%BRTTHASE T 210 4 = R BTl 1
B CEER 75 5% ; 40% AL4r) - HALES /8 020% » Wi fE&
EEEYNEIHR TA L RIBIEIR © 2BLEWHERE S 7 TEER M Fli4l o
REREUN 0 fEFRBEEERE (ERET ~ OEBER ~ ZRMENAA
WHBN S EAE A R E) J51E 0 TEER 41% 16.7%  FilisH A 22.5% » £F
BIEHRNER®E (p<0.01) © IEAN » TEER 4HAY 27 2 MERHBE B A Filr4H -
FE G BB R R I B 14.9% FI 54.8% o 5245 RBER TEER
1 1 B AR 3 R R = — AT TR VR R - 10

2.3 MR and TR evaluation

2.3.1 Clinical evaluation

B PR ET Al B AT B AR B D AS HOL Y (Heart Failure, HF) Y%
% 0 WRIBAL R 2 € (New York Heart Association, NYHA) 43
SEBMEARARRE AT 04 o R B Z AR L - o > BUS KA ORISR
JEFL - ER G UERIGRTILR » R R ART D AE L B T RE th I A E 2 o 11

JESHE BB AR TR W E 0 B AR A 0= Y8 (Heart Failure,
HF) R&EITHE o HATWE 7T AR LAY O R & & Kansas City
Cardiomyopathy Questionnaire (KCCQ) (Table 2.1). %34 g _E&Z#
IEEAG IR (Table 2.2) BLOMBE = RIGE o

TELBEE S R m AR - 5 EA T RBIARAE B AR 2 - I UG O
B (right heart catheterization) DU & FBIAK & B 1Y B BB S > B2
Bl HERR e e RO © e AIREIARE R (coronary angiography)
ek IR R B G R E BT R PR IRBI AR M E & (Coronary
Revascularisation) ° 12

B REN AR I AT RE PR HOOVERERE Y 8 - SRS e IR B IR 2 i
#ifgits (Coronary Computed Tomography Angiography) °

BRAG L AEIRSS ~ AR AR & BR B EE = 0 S it (Tricuspid
Regurgitation, TR) WY& > BEEEALESHE - LUETTE PRSI
FEE AR CBEUR  (Valvular Heart Disease, VHD) MLt Eh 122105
aL o
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1. Eitel, U. Fischer-Rasokat, A. Bufe,
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2024

11 R. H. Tachibana and D. Bainbridge.
S-year results of the coapt trial: What
did we learn? Journal of Cardiothoracic
and Vascular Anesthesia, 37:2423-2424,
2023

121, Sanchis and M. Farrero. Edge
to edge mitral valve repair beyond
coapt criteria: A bridge to further
therapies for patients with advanced
heart failure. International Journal of
Cardiology, 389:1-3, 2023; and P. A.
Grayburn and J. D. Thomas. Basic
principles of the echocardiographic
evaluation of mitral regurgitation.
JACC Cardiovasc Imaging, 14(4):843—
853, 2021
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Table 2.1: Kansas City Cardiomyopathy Questionnaire (KCCQ)
& H AT i o (0 R ZE TR A B R AR

A Wil

ARG B RSP OTERAHBEIR CORFIRREE ~ 25 5F) TR MR HBUHR e i e A
JE JE& o

REAR BB E ARG R B H IR BN R IRERE ) AU B o

W

LYRIRE aFfd R AR T TGS (WERS ~ B FHEERESE) BEMSAED) -

HEAZ PRI I8 R B O I H 2 B S TR H 5 AR TS AR
DAOBIRRGEE AP RS B ORI R R RRAT - BIE B R EIR A s B E o

EREIRAE TR RE R BIEE OB AR R R R EDIR DI E R 22 80A ks -

ARWEEEAR R OFIRITE 8 R NS MEEN 2B =R H BRI -
!
KCCQ Wstoryiik  SIERIGEFEREE T - S0 #E % 0 2100 77

077 TR AZNIEERIL -

100 73 : FoniREEREEGRTL -

Table 2.2: FREIZLTEE

aHGIEH Wt

6 TR (6-minute walk  FHERETE 6 /0 BERATERTERAE - DA 8O BRI /7 o
test)

O fili #E Bl &0 (Cardiopul- %88 %8 B I CORR B AT AR S > S BIAE DRI R IR SA & -
monary Exercise Testing)

WD AEMEHI (Spiroergometry) Il B FEIRARRBA B 28 > 4 SR TH AL — SRR - DIEHE

HiiERIIAE
AR E VR FHEUEHE RS SRS EN R BUR - DU T iR H & g X8 )

AERAE °

2.3.2 Heart team- its importance

FESERR LAl S B BR1E - Z HRVOBBEIRK (Heart Team) JEEHH R

WJ}’E?T1@}DJU§E|Z{§ © E%%%&“E’E@%LXTJ&E . 13 13 H. Ibrahim, A. Lowenstern, A. M.
Goldsweig, and S. V. Rao. Integrating
e B (Mitral Valve, MV) JaIEaSER I ALCBERIBR A o structural heart disease trainees

within the dynamics of the heart team:
The case for multimodality training.

13 Structural Heart, 7:100167-100167,
2023
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o B IIMHMETE B BIRACBR I DS ML B A o
« HRNMARGHEEER -

B S R (Secondary Mitral Regurgitation, SMR) &
H o DI E AR A 2 B DB X 5 280 Ef%’??ﬁfﬁi—"\%
fifi (Primary Mitral Regurgitation, PMR) F&3 Fp 1) £ £ ) A B e 5
= o

BRI — R (Secondary Mitral Regurgitation, SMR) &
o DB X LR AT 2 (Mitral Valve, MV) (ﬁ#?(ilﬁ%zm '
SR BLA HI Y A] resynchronization therapy 1G5 ©

BR MR AOTRHRTASR 3525 B0 E AT WO 5 2575 1Y Figure

2.

2.3.3 Risk stratification tools

JE BT AL T H A DR 2 LR AR o HodetE& S & (Society of Thoracic
Surgeons, STS) YA &ESE T3 FHHI (Predicted Risk of Mortality, PROM)
#F47 (http://riskcalc.sts.org/stswebriskcalc/calculate) LA Je B /Ca
Fili R FEAE £ 4t 1T (European System for Cardiac Operative Risk
Evaluation II, EuroSCORE II, http://www.euroscore.org/calc.html) A

BRI MR-l A9l 12 ISR T o

2.3.4 Palliative care and LVAD/heart transplantation

HIATEIRZ AR (<1 ) NEHE - EEEEAER (Palliative Care) ;
¥R B A0 REYE (Heart Failure, HF) A1 =R (Mitral
Regurgitation, MR) HIFFERE » AOEEHIEEE (Left Ventricular
Assist Device, LVAD) [IHE A 8OO B HE (Heart Transplantation,
HTx) AIAER HE#ESHIBERE o

2.3.5 Echocardiographic evaluation- etiology

AR R AIE B 0 BT AE O BRI & B 57 7F % Carpentier’s

classification (Figure 2.4). [Kl2y MR )5 PR B2 i 85 2 4 BA TR A A o
" 14: and A. Carpentier. Cardiac valve

. s surgery—the “french correction” . The
R MR (Primary Mitral Regurgitation, PMR) > X RE % Journal of Thoracic and Cardiovascular

AL MBS M A 2 i 0 B chordae BRIAE R4S REROR B A B o Surgery, 86(3):323-337, 1983

14
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Carpentier 73 %8 1T 242 1577 Bl % i 5 FLAUSK Al > T MR with leaflet
restricted motion (JEEME ~ FRIEBBURSTRFEIZ ; Carpentier 738H
Ila &) HEEMABEZR PMR H BIRA o 55 R Figure 2.4.

I E R (Secondary Mitral Regurgitation, SMR)
M A DhAEME R R - @ BT RREZ — 5 ﬁ#ﬁaﬁﬁﬁﬁ
(annular dilatation) {H leaflet &% (Carpentier 7788 1 &) » B([H
AEOEEM (LV remodeling) %5k (LV dilatation) Z (1) leaflet #E
H5%ZFR (Carpentier 3% IIb AY) © ££ Carpentier I1IB #4r - leaflet &
B2 IR ©

Aa$E AR (Secondary Mitral Regurgitation, SMR) A HR#E
HoR R — A 77 2t I I_&L (ischemic) ~ JEBRIMME (Non-ischemic) B¢

DAY (atrial) A o 15 A. Carpentier. Cardiac valve surgery

—the “french correction” . The Journal

o HRIMME SMR (ischemic secondary MR) : HA B /L= (Left gﬁgﬁ?ﬁgg@@‘ffggngamzarS“rge’y’
Ventricle, LV) BEThaEReETEES | 380 38 A - 1722 18 2 v 3000 R il
leaflet ZH %)) o fEEHEEAVIFI T~ PIREH B 25 /D =R B

(Hypokinesia) FIZ20E IR o # & 0f asymmetrical MV tethering.

o JEGRIMMEOZE M SMR (non-ischemic secondary MR) : & AR
AEERERAOAUE (Dilated Cardiomyopathy) HIEE » s%R 2R
PHERIESR ~ FLEAALRSAL - BeA% (3% 400 (Mitral Valve, MV) /N
HBIZMR o H &0 symmetrical MV tethering.

LS SMR (atrial functional secondary MR) @ #1555 | EE B2 R
ZHIBATE - HORIRIZ A O F K 0 B R 2 15 1 g O s B B
(Atrial Fibrillation, AF) Fi#K ©

2.3.6 What is tethering?

Tethering 2 {HEEERE?

kA L (Mitral Valve Tethering) 246 R 5 K& B 454
2 MEBUEB) ZIRAIRR o @l A AL B RSEMR - 7L
SHALAAZ B - BRI R - REIEE R IER PSR o A58
R ETETERPAE BRI ORI AR BRI /2 O = B A 205
FERL M (Mitral Regurgitation) ©

LB R 4R35 1 — i (Secondary Mitral Regurgitation)
ez E W FER2 R DA ZE s R AL O AR S | RERY 720V s B o

15
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BT P  L B S B R ST B BR A HEEe
Ol LA S 3 o 16

Figure 2.2: Unadjusted Survival Curves
for Different Etiologies of 0 Mild MR.
Unadjusted survival of patients with
Omild MR stratified by etiology. Abbre-
viations: MR, mitral regurgitation.4]

[

Survival Across Mitral Regurgitation Type

100%

@
H
&

p=<.0001

— Group A: Primary myxomatous MR

Group B: Primary non-myxomatous MR
——  Group C: Secondary non-schemic MR
— Group D: Secondary ischemic MR
Group E: Indeterminate

T

T T T T T
0 2 a4 6 8 10

6P, A, Grayburn and J. D. Thomas. Ba-

sic principles of the echocardiographic

evaluation of mitral regurgitation.
2.3.7 Echocardiographic evaluation- repair feasibility JACC Cardiovase Imaging, 14(4:843-

TEAMTAT AL R BT 2 B R A IHE - %8 82 7F MPR (multi-plane
reconstruction) £ N ET &5 (Figure 2.3) © Measurement for

leaflet grasping (mandatory in Mainz):

» Mitral annular diameter: AP and intercommissural planes: >

38-40 mm for XTW or XT
« Mitral valve area: >4 cm2

* Grasping zone leaflet mobile length

2.3.8 The Carpentier classification

16



Table 2.3: Carpentier classification of MR/TR
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Figure 2.3: MPR, multiplanar recon-
struction, AT ATE 78 R R0 A T B AT
PULAR B B BB o

Class

Description

JRRIT D EE MR JEM MR YT ER R R R AR

HH)

BRIEGR

HRIEAIE S (coaptation) AR o i H
FURTIAENE MR > Ilan B A O S R A R Y 155

P e

JERUID : MUY R R R R B A R

M

A 7

& prolapse 5 flail leaflet. ¥ 5 A & /2 7 4%
M MR (Primary Mitral Regurgitation, PMR)

A3 2R IA] -

EH N —H

17
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g E—H

wH N%
BRI SR S
ZhR o JEAY I1Ta @ Wkm HA BT SR 5 32 R o SR Al

% FREL AR o AR DR ~ TR AR
TRIEE S H A MR - Jg B T 2
BUMRESETE SR o

FAA 10 - E R EASZ PR o BlE O
¥ (ventricular remodeling) KiERARM
AELSUMRAS/ N BELE U A HA RS B 2B o S
R H BT B 1 5 JE B 1 T BEE MR
JNA] BE B FLBE AL RE R R sl RS Bl R [+ o

H > A DL restricted leaflet mo-
tion & 47 % symmetrical restriction (41
DCMP-related ventricular dilatation) 2
asymmetrical restriction (4l ischemic
cardiomyopathy %&  Ji% posterior leaflet
tethering).

2.3.9 Echocardiographic evaluation- severity

TR (Mitral Regurgitation, MR) HIZT IR Z 2BUINEE A FHE
77k AfEEN (Qualitative) ~ FE & (Semi-Quantitative) FE &
(Quantitative) fafe (R 1) - EREE MR N FET BB S K2H
fudE

MEISEEREE  (Vena Contracta width) : > 7 mm

W8 (Regurgitant Fraction) : > 50%

AR

mm?

URIOmEAE (Effective Regurgitant Orifice Area, EROA) : > 40

g (Regurgitant Volume, RVol) @ > 60 ml

FHRRIN BT 0 H 2R A A DCMP, ABKAT LM H & - SEEE
EROA, RVol %2 i {li 87 15 F i A RERT 19 K & © £/ PISA (Proximal

18
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Isovelocity Surface Area) WA (Effective Regurgitant
Orifice Area, EROA) F¥ifi& (Regurgitant Volume, RVol) [
BEIEE MR (Secondary Mitral Regurgitation, SMR) #

FEIEME AT o #3%2% VCW and regurgitant fraction #17E A FEA o
17

Figure 2.4: Carpentier classification.
Carpentier classification & §t %t — 4
A e rd MEEASE A 2 (Mitral Regurgitation,
b 3 MR) 53Rt 0 IR 2
FIBRIIRERE > =N
& ge 3 FRTU > P LU Bl 4 2t 2 s A 1) 16
Rl IA K © AA. Carpentier.
Cardiac valve surgery—the “french
correction” . The Journal of Thoracic
and Cardiovascular Surgery, 86(3):323—
\ 337,1983; and P. A. Grayburn and
\ J. D. Thomas. Basic principles of the
echocardiographic evaluation of mitral
regurgitation. JACC Cardiovasc Imaging,
14(4):843-853, 2021

[

— —

Type | Typell Typelila Type llib

Normal leaflet Increased leaflet Restricted leaflet Restricted leaflet
motion motion motion motion
(systole and diastole) (systole)

Table 2.4: Mainz Heart Valve Center i & 51

i1 Wt

Vena contracta KIRBLEETR 7 mm > Zaf B & I8 Y

width AISEE BAGIE o

E-velocity KT 1.5 /sec > 42 7 B 35 HY I 37 726 5 1 5
81 severe MR #RH o

VTI of MR KIR 1.4 > IR I I YIRS ] - P A 7
B o

Pulmonary vein E 3 A R IR L 97 86 7 - $ R MR BB B

flow reversal IO MR EN 152 o

177, Hausleiter, D. S. Lim, L. D. Gillam,
F. Zahr, S. Chadderdon, A. N. Rassi,

R. Makkar, S. Goldman, V. Rudolph,

]. Hermiller, R. M. Kipperman,

A. Dhoble, R. Smalling, A. Latib,

S. K. Kodali, M. Lazkani, J. Choo,

P. Lurz, W. W. O’Neill, R. Laham,

]. Rodés-Cabau, S. Kar, N. Schofer,

B. Whisenant, I. Inglessis-Azuaje,

S. Baldus, S. Kapadia, K. Koulogiannis,
L. Marcoff, and R. L. Smith. Tran-

PR M. P D I S

19
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2.3.10 When should we NOT proceed with M-TEER?

R 3% 8 M-TEER? 1F Mainz A& E~r FEE: » KAa—HiA
123 severe mitral stenosis, 7% B A REE 1F 2-6 /RN BE R & &
4 Hifi 7K FEE 2B B R R AR T S AL o

» Annular diameter (anterior-posterior) < 30 mm.
* Severe valve calcification.

* Resting mitral inflow pressure gradient > 5 mmHg.

2.4 Special note on patients with very low LVEF

JW N\ & /& LVEF CAEIRZ T > & @R {5t ERO and regurgitant volume
(RV) # A BE A fif ¥ B2 0 i) B 25 © [A % LV contractility E481R
72> P LART DU 2L ERO and RV Il &~ % o 7£ 2024-11-12 [ case
19 (Figure 2.6) #t% ZIHHHH MR color mapping R jet fRK > {57 LA
40% area, {H/2HEA ERO R A 0.1 cm?, RV HA 12 ml. [EEEFEHAR
¥} o {H 2 7% vena contracta width HI% 13 mum, ifij H.7 B8

pulmonary vein flow reversal (&2 & #ILHEi % severe MR).

2.5 MYV anatomy

Indentation lines: K#(f7#87E posterior leaflet #F& | ° i indenta-
tion ¥f//* M-TEER & 4 B #5522 » 3% leaflet tension 73~ > H
A% M-TEER MR XA 4NTERA ©

Findings suggestive of only mild MR:

* prominent A

20
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2.6 Interventional TEE (iTEE)

Mainz protocol: aorta be positioned at 6 o’clock (En Face view).

2.6.1 Interventional TEE and setting in the hybrid OR

£ hybrid OR # > ZE Y C-arm % single arm, v B £ 5% B H] -
5 SE I {5 B 45 interventional TEE operator, BB Jiik B F} B Fifi o $5%
single arm, AT ABEMIAYZEETRT LURK © (Figure 2.8) [FIIFA] LA el A
Vi A% A 3 B L S O R [ R SR 2 e o e h b o DU D B
#% o (Figure ??)

O i} Tap-
Y /#th;ﬁ ‘
.o L BROL RY paen # _"qu(&y_l.(}(u;tm
od @l/uilu_., k¥cd "
B 7"‘""“1‘741/‘“4(&% fite.
PR < e ‘l/"b AViaca,
4 d”""w "r'-'"\p ‘fﬂlm‘éuyi.
A’*‘Jﬁ’f Eosun |
B8 2nd iy 7
. n “r
/e~ Ghop 2
q‘»-\,/.
L .7‘ 7‘:;“ k. - ;d ; : . & VI

NMAEREBE N (TEE) EOMEN AR R EE
H IR 2 MM OO T il BELE B A A TEIRe SR BRI 1 i AT R 8
1551 o HEEIERRBIE DU A& (H 7

o BB RS

- RIER AT (NI E B A EHR B8 [M-TEER] ~ &EHE
TEARIFE I [TAVID) $REERRASERIRARS 1S - MEORTITREREN: -

21

Secondary mitral
regurgitation
(SMR

Primary mitral

regurgitation (PMR)

Qualitative | Mitral valve Flail leaflet, ruptured Normal leaflets but

Figure Dubsrobzase bjandstlseled - Lth severetnting,
retraction, large poor leaflet
perforation coaptation
Colour flow jet Large central jet (>50% of LA) or eccentric wall
area impinging jet of variable size
Flow
comergence Large throughout systole
Continuous

wave Doppler jet Holosystolic/dense/triangular

Semi- Vena contracta

quantitative | width (mm) B

Pulmenary vein Systolic flow reversal

flow
Mitral inflow E-wave dominant (>1.2 m/s)
TVI mitral/TVI
aortic =l
Quantitative | EROA (2D PISA, >40 mm? (may be
mm?) 240 mm? 230 mm? if elliptical
EROA)
Regurgitant 260 mL (may be
volume 260 mL 245 mLif low-flow
(mL/beat) conditions)
Regurgitant o
fraction (%) =l
Structural | Left ventricle Dilated (ESD 240 mm) Dilated
Left atrium Dilated (diameter
255 mm or volume Dilated
260 mL/ m?)
EROA: effective regurgitant orifice area; ESD: end-systolic diameter; LA: left atrium;
MR: mitral PISA: proximal isovelocity surface area; TVI: time-velocity integral

Figure 2.5: Quantification of severe
MR.4]]. Hausleiter, D. S. Lim, L. D.
Gillam, F. Zahr, S. Chadderdon,

A. N. Rassi, R. Makkar, S. Goldman,

V. Rudolph, J. Hermiller, R. M. Kip-
perman, A. Dhoble, R. Smalling,

A. Latib, S. K. Kodali, M. Lazkani,

J. Choo, P. Lurz, W. W. O’Nelill, R. La-
ham, J. Rodés-Cabau, S. Kar, N. Schofer,
B. Whisenant, L. Inglessis-Azuaje,

S. Baldus, S. Kapadia, K. Koulogiannis,
L. Marcoff, and R. L. Smith. Tran-
scatheter edge-to-edge repair in pa-
tients with anatomically complex
degenerative mitral regurgitation.
Journal of the American College of Cardi-
ology, 81:431-442, 2023

[
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Figure 2.7: #1147 TEE @A A EHESF
%% > FTLL TEE operator B0 B LIS B
HWREMA#EEC -
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— AERNIF B @ A2 Th IR T BE ~ S BN E R HFEEIRT > W
HIERBE I 2K B MR T K

o fERIELDREPE SRR,

— TROBE TR ~ =S OB AR B SR A A S AR (S R, I
TR PR S B AR A A i T TR o

- B RAL ORI RE 2 B Hlan A RO I (Effective
Regurgitant Orifice Area, EROA) K XS & (Regurgitant
Volume, RVol) °

o SNSRI Z FHIRE N
— iTEE i/ 3D il > REFR AL KM@ = (TTE) #ELLES
HIRRA o AOEE 7 451 o
- ZFHVIREMEISRIEE REE AR A N R AEGHEEEG  HEiE e
I AR EL IR EH A o
iTEE J&/E &3 EH?
o RIS R
- KaElEP (TEE) WERAR 20 thid 70 £4% 0 ERFFEH
FAHIG H L Tl s ) o
— BEE BB EMAES o FRIE 3D ARG B RN SR PR 2t
iTEE HYTE 172 B8 22 B8 o
o HEBIEHRIT NG

— 2000 “EAR %] > iTEE BAtG# 5| A O I A A FAif > 41 TAVI #1
M-TEER ° RIHAEMRIMESA G T H (WER) Bk EESR T2

FFEIE
— M 3D ITEE &7 TR EE Fraysah = - s> T HF 30
B o

. BURHL B S
— B ITEE SLELA ARG (41 CT 5% MRD) 454 TURS R
& > ROLIFATE BB b4 o
~ AN (fusion imaging) ¥ L T iTEE fE35 |55 8
B R AR o

23
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24

Figure 2.8: Operator 1 2 operator 2
YEfE A > interventional TEE Y
AL Philips RARHTEF BRI -
Hybrid OR R single arm, 3 FLiEH7 B
TSR (R B 45 e A LUR interventional
TEE operator. fEASERI)Z: SEMH R
FARKEI S DI TR BT o
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2.6.2  Jet analysis

Jet analysis, $5H/2# ¥ color mapping RHY jet, I Nz > $R&IHE
¥1HEMY leaflet pathology » FEfTIGREIEFE o

2D echo to identify leaflet motion, coaptation, any sign of chor-

dae rupture.

2D color mapping to have an initial impression of the jet lo-

caiton, width, and direction.

2D echo with X-plane, without color, using X-plane “sweeping”
method to identify leaflet pathology.

2D color mapping with X-plane, to further confirm the pathology

relation to jet.

3D echo, with MPR, to evaluation if there is any jet missed from

the previous evaluation sequence.

2.7 Treatment algorithm

BHEIIERER | SIHLUT BEAIERRNE @ (A) AREAREE R 3
TR (Primary Mitral Regurgitation, MR) 8% (B) A EARYEE E
HEFE R (Secondary MR) © §52% Figure ?2.

COAPT : ZhAEME — 2%k B ifit #8451 A MitraClip #8527 A/ O ML
5SS (Cardiovascular Outcomes Assessment of the MitraClip
Percutaneous Therapy for Heart Failure Patients With Functional

Mitral Regurgitation) ©
GDMT : 5B E A% (Guideline-Directed Medical Therapy) ©
HTx : DBEfSHE (Heart Transplantation) o

LVAD : FEDE IS (Left Ventricular Assist Device) ©

25

R IR AL L e : P‘ : :,‘"3:- /RO ¢
M-TEER : RIS EEZ B EE (Mitral Valve Transcatheter b ey d
Edge-to-Edge Repair) © TeE gkt (W - eloekiint”.

SMVR : ZZRIIMHER B (Surgical Mitral Valve Repair or i S 8
Replacement) °

. &

Figure 2.10: Bi-caval view & 2 —BH
YAZERISERRAR » BEEEMELT trans-septal

puncture EE view.



26 G E&AT, DRAKE, MU-YANG HSIEH,MD, PHD

Figure 2.9: £ TEER #{THF > 2% T B/
EEEA 0 AL B echo machine #
SZ IR AAR A TR B A R A RTURAR ©

26
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2.8 TEER repair systems
Figure 2.12: Bi-caval view /2 Fl % —BH
S EPRISEARAR  BEEGEAT trans-septal

. puncture EEH] view.
Table 2.5: MitraClip/TriClip % PASCAL FLE#E

Pk MitraClip/TriClip %%  PASCAL ##t

SR Abbott Edwards Lifesciences
e W5 B 3% & < AR TS IR A B K
o [ BE e ULERE (Spacer) P L RE o AR T
(Spacer) DU R AR S

77 X XARATMEEER LA SARATMEEE LR
BAE FHEIE GHETH) WEIEA S GREEARETIR)
KT R R R TEEE (14 FRAUERERREL Ace /NEURR
NT, XT)
Holfget: - &fEn M R PASCAL Precision
RRRARREN

2.8.1 MitraClip

gapEE S A K/ N? ZE B 1E MitraClip Rz AR Z %R - HEE MM A
9]l

2.8.2 PASCAL

A LU A#EAT M-TEER and T-TEER. 8
First reported the use to PASCAL to treat severe TR. Reported
PASCAL use as compassionate therapy for patients with severe

TR19 If annular diameter > 40 mm, always
consider MitraClip XT or XTW first. If
annular diameter < 35 mm, the only

29 TEER procedure St@pS options are MitraClip NT or NTW.

2.9.1 Preparation of MitraClip/TriClip

18N. P. Fam, E. C. Ho, M. Zahrani,
2.9.2 Steerable guiding catheter (SGC) placement S. Samargandy, and K. A. Connelly.
Transcatheter tricuspid valve repair

) / R with the pascal system. JACC Cardio-
heparin: #£ SGC #ELFEA 4T vasc Interv, 11(4):407-408, 2018

27
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A
| Symptomatic severe primary MR | | Symptomatic severe secondary MR
| Heart Team assessment | Heart Team assessment
including GDMT evaluation
J l v

| le or high s o ’ .
n%%?gga? ?i;k.;g High risk of futility COAPT-like Non COAPT-like

; i v v I v 1

SWR | M-TEER Paliati Wi, 215
- alliative M-TEER M-TEER or SUVR

Palliative

28

Figure 2.13: Jet analysis J£%{# TEER
IR PR E BN ERET 0 7€ Mainz

E 227 H X-plane, 3D, k&2
MPR #47 jet analysis. BSEIAZ jet [
RE BT > TRIEZ jet $REEEERY
leaflet pathology Mfi # #3% A B H#EITIR

Figure 2.14: Patient stratification
and simplified guideline recommen-
dation. Therapeutic strategies for
patients with (A) symptomatic se-
vere primary mitral regurgitation
(MR) or (B) symptomatic severe sec-
ondary MR.4]]. Hausleiter, D. S. Lim,
L. D. Gillam, F. Zahr, S. Chadderdon,
A.N. Rassi, R. Makkar, S. Goldman,
V. Rudolph, J. Hermiller, R. M. Kip-
perman, A. Dhoble, R. Smalling,

A. Latib, S. K. Kodali, M. Lazkani,

J. Choo, P. Lurz, W. W. O’Neill, R. La-
ham, J. Rodés-Cabau, S. Kar, N. Schofer,
B. Whisenant, I. Inglessis-Azuaje,

S. Baldus, S. Kapadia, K. Koulogiannis,
L. Marcoff, and R. L. Smith. Tran-
scatheter edge-to-edge repair in pa-
tients with anatomically complex
degenerative mitral regurgitation.
Journal of the American College of
Cardiology, 81:431-442, 2023

[
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MitraClip (4"-generation) PASCAL Precision (2"-generation)

= Guide Steerable Implant
- sheath catheter catheter

Delivery catheter

—_— __'_‘—'——._,*

Availahle implants - W d N 7

NT NTW XT XTW P10 ACE
Device material Rigid arms of cobalt-chromium alloy Flexible arms of nitinol
Central spacer No Yes
Optional independent grasping Yes Yes
Closure mechanism Active (locking element) Passive (nitinol shape memory)
Number of working catheters 3
Orientation of hooks/friction elements Longitudinal Horizontal
Continuous LA pressure Yes Yes
Overall system stability High Improved with PASCAL Precision

2.9.3 Use of fluoroscopy

Fluoroscopy 7% i 4 % i 1~ & #¢ interventional TEE B » £ 41T
TEER F§ » &B& % ZF7%] RAO » Mk cranial or caudal, #f clip f£
fluoroscopy 474747 BARBAEEA AR - R AIERE A ventricle 218 &®
Akt clocking £ o 20

1£ fluoroscopy JENMLUFT% » 1E#F clip # AZ| ventricle & » #r] LI
H fluoroscopy fz8/& 5 clocking A ek o

2.94 Transseptal puncture
2.9.5 Before the era of interventional TEE
2.9.6 In the era of interventional TEE

#1588 (Brockenbrough needle) F1Z4#4 (Mullin sheath) 7 F F45[E
€ DARS LS ERREAMATE o MARSEA R A% /E K Brockenbrough $#Y
AN BT S 5 RG#EC 6 BigE 1A (AE 4 FR) o HRHEERER
RORL B ZE W > FEAT ST U ORI AE 6 RhSH 7T 1) o jRF S+ EE AN i 1) R (Al
B EEEME ERERK (SVO) TE#AIH TEE BE o ZEHIN - JEAE
K€ TEE AT ©
The needle and the sheath are held in the fingers to prevent in-

advertent advancement of the needle, and the position of the Brock-

enbrough needle arrow is at 5or 6 0 clock, according to different

29

Figure 2.15: E Af1E BN W R 40
(Mitral Valve, MV) &Il V&5 /i fE —
RIS G 5B 5B (M-TEER) %A
7% MitraClip &%t (H Abbott #5&) Fl
PASCAL %% (H Edwards Lifesciences
HI3%) - Table 2.52EMEFENFEZ
BRI o

9N. P. Fam, D. Braun, R. S. von
Bardeleben, M. Nabauer, T. Ruf, K. A.
Connelly, E. Ho, H. Thiele, P. Lurz,

M. Weber, G. Nickenig, A. Narang, C. J.
Davidson, and J. Hausleiter. Compas-
sionate use of the pascal transcatheter
valve repair system for severe tri-
cuspid regurgitation: A multicenter,
observational, first-in-human ex-
perience. JACC Cardiovasc Interv,
12(24):2488-2495, 2019
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procedures (Figure 4). To target a more posterior puncture loca-
tion, the arrow should be kept at the 6 0’ clock position. The needle
and the sheath are pulled back caudally until they are visualized

in the inferior portion of the SVC. Tenting should be monitored by
echocardiography (bicaval view) in the lower part of the SVC be-
fore the needle falls into the fossa. Usually, as the needle tents the
superior rim of the fossa, supraventricular extrasystolic beats are
generated. During this phase, the TEE operator should avoid mov-
ing the image from the membranous portion of the septum, and the

interventionalist should try to move in the direction of the image.

Clip CDS Priparation (Clip-Yoga)
Iclo /MBmiGend: i . 0w
- Guide und CDS: keine Testung der “Knobs”, T
- CDS nach vorne & Hille spiilen,

[
- Kammer / Lock & Gripper-Hebel spiilen (Gen4 nicht den Gripper Hebel spiilen)
-Spannung rausnehmen

¥ Unlock the Clip
v Offnen auf 120°( wenn nétig)

/i‘ v’ Grippers up
'

A
=
4

v’ Grippers down

¥ Clip auf 60° schlieRen
v Lock the Clip

—

Clip schlieRBen (20°)
P ¥ Final armangle test (,Schlabber”, dann max. eine Umdrehung in
! die offene Richtung)
¥ Arm positioner (weiRes Rad) in neutrale Position (Hauch Close)

v’ Grippers up
I v Unlock the Clip, dann &ffnen bis 180°
¥ Dann Invertieren ( von 180° noch max. 1 Umdrehung)

¥ Lock the Clip
¥ Clip komplett schlieBen
v Grippers down (dabei Lockhebel mit Daumen fixieren)

C— )

¥ Spannung aus dem System nehmen (Handle vor und zuriick)
¥ Handle ganz zuriick ziehen und festschrauben

¥ Clip eintiiten (nur Spitze berihren, Hille Oval driicken)

+ Arm Positioner in neutrale Position (Hauch Close)

HINWEIS: Vor Offnen immer leichte SchlieBbewegung;
Lock nicht iiber blaue Linie hinaus ziehen

fEiE— B o B (BN AP projection) EARMEER : (1)
BEMIEHRMNIE (AP ) BERHZANEEAN ; (2) BEEEN R
P TPERFAR ©

P ECREEBOEIE (TEE > BRERMA) WENIT - #tuEm
HERHmEN > AR ANBEEIER “TEE (tenting) (18 5A) © it

30

Figure 2.16: & & 1F Mainz hybrid OR
& 1 H clip #EMREEH ©

20W. A. Zoghbi, D. Adams, R. O. Bonow,
M. Enriquez-Sarano, E. Foster, P. A.
Grayburn, R. T. Hahn, Y. Han, ]. Hung,
R. M. Lang, S. H. Little, D. J. Shah,

S. Shernan, P. Thavendiranathan,

]J. D. Thomas, and N. J. Weissman.
Recommendations for noninvasive
evaluation of native valvular regur-
gitation: A report from the american
society of echocardiography developed
in collaboration with the society for
cardiovascular magnetic resonance.
Journal of the American Society of
Echocardiography, 30(4):303-371, 2017
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I > TEE VA EREHEY (SAX) HERA - fedE “THIE” HAE ; B3Rk
ZRAEZ RN ANIERIN SR - “TEE” EAIREM (B 5B) o

—H transseptal Z4HEAINEE A - R EHREENLLE > operator 44
JE RIS AEA T WA 77 T RS B > DAY 1k S5 A SR HERE o (3B TIERT £
e e H RS e o (BN g o HEMERBE) 0 operator
TREAS O e B (F B R B A - DUEGREESH R E — R “TH
#7 AL EMESERT > FITEER RS N RINST B NEREEHH 1) - RIREELT
WO EREE - (EBEIRET 8 “THE ACEBREE o AIFEE
IS e - R A TR E 1 o

f£3#47 MitraClip (Abbott Vascular) #{EWF > TEE FELJ# = 4-
chamber view (PHREOHE M) - AR R &R (RD “THE” 7 & B
TRYIFER 2~ M EE#E, tenting point to mitral annulus distance) ([&
5C) o B BALME AR IR B3 (Carpentier classification 11) » #
R ERERIR 4 A5y ; TAEDIAEME oMt i & v (Carpentier
classification IIT) » 3.5 2357 AYBEHE 2 T LURESZ Y o R R s B A 38
P TERRESE E R R S R AE @ PR K - [RIL - B EERRILE H
W o SRS B S R A B T 2R

R ) R AR A7 B T FH A5 s A D S8 YA L © MitraClip
Tl R E RN E - AR BB R&E 5 Cardioband
(Edwards Lifesciences) FiffllZ B SEATRIZERIGE (AT NAT
&) 5 M LAAO (e /Ly HLEBf3E1lT) 85 @8 T 77 i eEilfr BT Cas
AL MEEI) o FEL TEE $52 RAHBR AT RUESI S5 40E 5D Fs o

TEE (EREEBLHE) WUHGEEE (SAX) #if - Z#
(Fluoroscopy) MELRFEFAEIEAI#LEE (AP projection) o fEi@ — 5k »
SR TE (R RS B [ BRI R Mg o TEREREEL - 1R1F
JELR AR IBIEITE - LI R AT EFEEFIR (SVC) MRFERT (HHIA)
FEIR) BUERSER (R Waterston #) o

7y T RRARIE LB RG - VE2 ER A R AT 1% - 2R AR m] i DAGE
BIVFM R (RE) &EREZEHI RS (NRG RF Transseptal Kit
Baylis Medical Company, Inc.) » ME@F-2 il 122 2 1 BLkE g 1k o

WE O EFRIINEEE 0 “THE (tenting) &7E TEE HHK - &7
PR EE et EHESRREE AT BRSO FER) - 4
RAR GBI ahAR - s 3B EEAREE ) - AR o SERERH
% > FEBIATEH B LUZR 2Pk (100 Ukg) @ H RSG5
(ACT) FEAERFTE 250 = 300 #) > WA AR Z B MiRIE o

31
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Figure 2.17: The flouroscopy-guided
transseptal puncture landmarks. (A)
In the anteroposterior projection,

the puncture site should be halfway
from the distance of the catheter and
the right border of the left atrium
and one vertebral body height lower
to the aortic valve plane (seen by
inserting a pig tail catheter in the
non-coronary aortic sinus). (B) In the
40° right anterior oblique projection,
confirm if the needle is positioned
neither close to the aortic root (too
anterior) nor close to the free wall of
the right atrium (too posterior). The
puncture site should be 1-3 cm below
the midpoint of a line connecting the
posterior wall of the aorta to the back
wall of the right atrium.

2.9.7 Insertion of steerable guide catheter (SGC)
2.9.8 Straddling

Stradding FYEI1ETE MitraClip 2B ZA 5% - 2R /2:% SGC B CDS &~
IR AT BB 45 A RIS ENE » HARRE device $83% o 1fii PASCAL
device IR EEE0 B - R A H 8IS AR A LA % E SGC B
CDS Z [HRRRH

2.9.9 Adjustment for trajectory

#£1T TEER ixs# N\ 215 H X st A2 operator 41A[#/F MitraClip,
TriClip, or PASCAL i H#4 2 Est o ‘a4t knob (Fes) &Rl —
e M E 2 RS clip/clasp A& » FTLITE Mainz AR K — R 22
T B AR ©

i Trajectory adjustment HI|Z device enter to target valve A
WHEZ — o BHELR entering to LV or RV [ trajectory % perpendic-
ular to valve orifice. #4572 central position, posterior trajectory,
J&E 5% E flex guide sheath (PASCAL) /il I counter-clockwise ro-
tation of guide sheath (PASCAL). # £ % Figure 2.22L0 K Figure
2.23.

& 1F trajectory 5t & 75 B f# > MitraClip M2 ol KB
transseptal puncture & * % interatrial septum 7% > 7 WFLE A4S 2
AT - T HEL mitral valve Z I BIBE{ZA1{A] o 1€ Figure 2.242H >
A DA B e 4 Z 4 B AR B (R o 3 SR [E B AR steerable

32
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Figure 2.18: Correct handling (A) and
orientation (B) of the Mullins sheath
and Brockenbrough needle during
the pullback maneuvers. Figure from
https://citoday.com/articles/2019-may-
june/transseptal-puncture-a-step-by-
step-procedural-guide

Figure 2.19: Fossa ovalis anatomy
from the RA view and its schematic
division into four parts (A). Three-
dimensional models showing the IS
from the right side (B) and the left side
(C). IA, inferior-anterior; IP, inferior-
posterior; SA, superior-anterior;

SP, superior-posterior. Figure from
https://citoday.com/articles/2019-may-
june/transseptal-puncture-a-step-by-
step-procedural-guide

guide catheter (SGC), #2 catheter delivery system (CDS), 2 A clip fJ
AiT#E&E > Bl orientation HHEEE o

I BLHA%E trajectory, AR AR EAE TEE BIMIE panels #H L EERE
anterior-posterior M f& medial-lateral (Figure 2.25).

2.9.10 Check gripper and adjustment for orientation

feid@—# > BREE clip/clasp RifE AT DA B HTEN mitral leaflet A BT
FE 22 0 ¥ e > S B E clip/clasp FY 75 1A] /2 ¥2 leaflet coaptation
line fRFEFEE M (Figure 2.25)  Figure 2.26%8 /R 12 FEHE K] A2/P2
grasping orientation.

2.9.11 Leaflet grasping

B RMABEA > TEBRNERZN—F 0 RREER TEE W
QR E R A% lower-down gripper 18 > ZR1&SFEAMELAT £ Y
leaflet insertion /&5 /@ %1 > A F4t clip/clasp B | (Figure 2.27) > &z
& E#17 color mapping, post-clipping echo evaluation (Figure ??).
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Bicaval

Short axis
Sup 2
(SVC) ANT
(Ao)
4ch l )
HIGH M
(PV) LOW
«(AV Valve plane)
POST
(PV)
INF
(Ive)

*s 1 188
d 0 188
m i 188
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Figure 2.20: TEE bicaval view (A),

SAX at the base view (B), and four-
chamber view (C) during the pullback
phase of TP. Schematic view of the
three main TEE projections used
during TP in relation to the anatomic
structures they show (D). 4ch, four
chamber; ANT, anterior; Ao, aorta;

AV valve, atrioventricular valve; INF,
inferior; IVC, inferior vena cava; LV,
left ventricle; PV, pulmonary vein; RV,
right ventricle; SUP, superior. Figure
from https://citoday.com/articles/2019-
may-june/transseptal-puncture-a-step-
by-step-procedural-guide

Figure 2.21: B 7 transseptal

puncture for M-TEER, Cardiac
Interventions Today A §& SRR E &1
R 2% o BB cite AIHTIE o
http://cf.cdnvid.ly/2r9y9b/mp4; 080.mp4
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Postenor Trajectory
Central Position

T ETT—

Implant ory is too posterior Flex Guide Sheath and rotate Steerable Catheter

7 t J counterclockwise
e "
. - " Unflex Guide Sheath and rotate Steerable Catheter
Implant trajectory is too anterior
J Implant trajectory is too lateral Flex Steerable Catheter
- ( - ,l
1 Implant trajectory is too medial Unflex Stesrable Catheter
——er [ Implant position s too madial Advance Steerable Catheter
-—get- g ~
L Impiant position is too lateral Retract Steerable Catheter
" r Implant position is slightly anterior Slightly rotate Steerable Catheter clockwise
-oa- W 4
L Implant position is slightly posterior Slightly rotate Steerable Catheter counterclockwise
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Figure 2.22: %8 & — R & @ - 8

7 Clasp (PASCAL) tip H Aff % W 1%-
posterior trajectory, {H;2 tip E& Az

A mitral valve orifice IEA T~ central
position. & RFil I % 2 A AH B4
i posterior trajectory f&1E% central
trajectory.

Figure 2.23: & —fEHHHER trajctory
and position # A #IERIETR » &
clip/clasp BEHEEAHE I o

Figure 2.24: TEER system A #F % n] &
WA BLRE o [B 4 2L MitraClip 21
#i7R steerable guide catheter (SGQ),
catheter delivery system (CDS), clip
and orientation Z fE % o
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2.9.12 Final deploy

Table 2.6: MitraClip/TriClip deploy Ff ) ## /£ & 2 # Fig-
ure?? R o

U2 S A

1 #¢ locker AR - ELEIBH lock HIERARER > hr G HE RAK— Bk
HIELES - SRR —Im e R hr i o

2 P &P 5Et% 0 G clip arm positioner o @ R # (CCW,
counter-clockwise rotation) ¥ > #EE7E lock FYIEIL N AAEFRT
B clip » ZA&IEREF (CW, clockwise rotation) ## » H#EFHAE o

3 i (CCW) #8 clip arm positioner £ neutral position » f#{#
BERIEAER -

4 EAVARRE it = I

5 AUV IF SRR clip arm positioner ©

6 7ABA CDS BB (/N E hEsh o

7 EHEER L cone ©

8 % (Deploy) clip °

9 hiBH gripper °

10 AR CDS > ZR&AR H SGC °

11 #EHBO (suture) o

36
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Figure 2.25: MitraClip #J M-L knob, #&
P& TEE monitor £ fI#Y panel, 7%
% intercommissural plane A clip #2
mitral valve Z FRIAESH (5 o

37
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2.10 Post-procedure TEE cleaning
AHARET I HHmREERBR IR (Figure 2?)

Figure 2.26: k% clocking (orientation)
W clip B9 77 1A 4 12-6 B8 o $H%F
grasping zone: A2-P2 J perpendicular
e E{ 7 leaflet coaptation, ff LUZ fE #
i orientation (clocking) for A2/P2.
" aorta £ 6 H$# /714 (Mainz standard
view) °

2.11 Shock after TEER

TEER 17 1% # % A\ 34 shock Z2 /& EEHk? 37 % F TEE H 57 4d

& 75 A 1 Y pericardial effusion 8¢ /& new regoinal wall motion
abnormality, U275 A iatrogenic mitral stenosis. LU 2 2 Z 8 Hl]
2B > T2 7S % mitral-TEER or tricuspid-TEER:

* Aortic stenosis

» Aortic regurgitation

Tricuspid regurgitation

ASD-related Rt to Lt shunting- associated with severe TR

Infiltrative cardiomyopathy

LCX compromise, due to significant force exerted by the clip

RV failure

38
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2.12  Post-TEER echocardiography follow-up

ZH TEE #H& T $HIH:
* jet color mapping area

» mitral and tricuspid inflow velocity and mean pressure gradient
(M-TEER mitral inflow mean PG should < 5 mmHg)

» mitral valve area: should > 1.5 cm?

« tricuspid valve area: should > 2.5 cm?

TS Miog Vemosews 103 Figure 2.27: J¥HHIHMHN (grasping)

- HIREAGHE - BRI AR KR
SR o For K B E G eaflet
becomes immobile. 72 3 & A1 * 5%
A congenital anomaly: congenital
cord extending from anterior leaflet to
inter-atrial septum.

PATT: 37.0C

TEET:39.1C

39






3
fH8%- TAVI in AS

3.1 Patient selection for TAVI in AS

TAVI in AS FERESE :
1. BEAERMENEE FBAKEA (symptomatic AS)
2. BENTFEbE 2 ~ S

HAopE BT A WEAREE TERKAE (AS) » BHAREARF/EZ L
= (LV) Wkshae®® (B LVEF < 50%) °

HE BRI ZE I AZ #E ¢ high gradient AS & 2% % 48 CW (con-
tinuous wave) #ll & i °F 25 5 Jiit B2 ) 1% J& (trans-valvular mean
pressure gradient) 0 40 mmHg 5K 3= & AR 41 7 26 & (trans-valvular
peak velocity) > 4 m/s.

3.1.1 MDCT and fluoroscopy-guidance

3.2 Pre-TAVI evaluation by MDCT

MDCT B4 TEll FHEfFEERRE S L

* para-valvular leak

* coronary acute closure

* aortic annular rupture

» AV block leading to PPM implantation
* vasscular complications

41

7. Soon, P. Pibarot, P. Blanke,

M. Ohana, and J. Leipsic. Multi-
modality imaging for planning and
follow-up of transcatheter aortic

valve replacement. Can | Cardiol,
33(9):1110-1123, 2017; and M. Adamo,
C. Godino, C. Giannini, A. Scotti, R. Liga,
S. Curello, C. Fiorina, E. Chiari, G. Chiz-
zola, A. Abbenante, E. Visco, L. Branca,
F. Fiorellj, E. Agricola, S. Stella, C. Lom-
bardi, A. Colombo, A. S. Petronio,

M. Metra, and F. Ettori. Left ventricular
reverse remodelling predicts long-term
outcomes in patients with functional
mitral regurgitation undergoing mitra-
clip therapy: results from a multicentre
registry. European Journal of Heart
Failure, 21:196-204, 2019
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3.2.1 Acute coronary occlusion after TAVI

B B A RBR - (HIFRIEASEE OB (THY) KR AE EEARE
TEAMEREAREIAREE O > EE e ARBIARFE 2809 m B > RL@ R LT
SAEDR ST TR ¢ A2 EREIREIAR = E #E H (coronary height) /MA 12
mm, sinus of Valsalva (SoV) SEHEELL/MR 30 mm, annular area < 3.9
cm? > PR EBIAREE 2R (sino-tubular junction, ST]) & EL/INR 27
mm.2

. ‘.

\C ? ;.VOT %
N BB

1

|
14.6 mmj

féii = < > # coronary height > 12mm, SoVandSTJ> 28 mm,
coronary occlusion FYJEBEEARZ M

3.2.2  Aortic annular rupture risk evaluation

AT 3 T2 B ARAR BT ) 543t 2 W] DA B L B TEE B M BRI BRAR 15
JEBRAI R o E325 25 \LBRORFIERIBFTT A - A8 ML ~ MR ~ 32
IR EIRE (AVA) FOES I 29 B ) 60 R VCEC A B8 vh - B TEART AT AR

#If MDCT H# B /£ LR HE (LVOT) BR FEEA R &R

(Agatston $5E1577 181.2 + 211 ¥tk 22.5 £ 37.6 ; P < 0.001) » HIFIR
H BRI (CEEPAMERIE S BIMERRD) E bR s - 8 —
[RGB R AL ~ AR ~ BRI - LVOT R Valsalva &R~ &

42

Figure 3.1: fii I 2 Jigf 7 Ji 7 fed 4 4t
(MDCT) #1T7% FHf =&
FEBARMEER o Aortic annular plane
IR O (AR Bk 0 ik
FHEFE BRI EEN hinge points (AL
X BERL st iR AN A SR o 1ERE
G (G LED Rl R R
BRMifE % 4.51 cm? » & & (perimeter)
7 77.4 mm ° Sagittal oblique [E{% (5
TNIED AT R Y T A e R
B AR BH 1 2 [ ) 2 B PR (coronary
height) > BLEE % 14.6 mm. &&% © AO
RAEHIR > LA B0 ° LV BED
% > LVOT &0 ERHE » RA D
& » RV &4H/02 » 4. Soon, P. Pibarot,
P. Blanke, M. Ohana, and J. Leipsic.
Multimodality imaging for planning
and follow-up of transcatheter aortic
valve replacement. Can J Cardiol,
33(9):1110-1123, 2017

[

27. Soon, P. Pibarot, P. Blanke,

M. Ohana, and J. Leipsic. Multimodal-
ity imaging for planning and follow-up
of transcatheter aortic valve replace-
ment. Can J Cardiol, 33(9):1110-1123,
2017
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B - Sl HAURFEBEARAEE (B 200% Mk AE R STHCER > thE
B ErEE— g o 3

3.2.3 LVOT calcium grading

LVOT calcium grading definitions. #52% Figure 3.3.

VL EFR

f& (None)  f®&#S1t

e (Mild) B 1 EESLAE > HE—JMEM <52
Ko EEALERLE (LVOT) A% < 10% °

HFE (Mod- B 2 (EFSILAEET - 8 1 S Las it — 77
erate) MIEM > 5 20K » B & LVOT J&# > 10%
HOJE  (Se- WX EESLASHET - o B 0E ARG S50 45 6
vere) LA > 10 =K > S Z LVOT JEE > 20%

3.3 How to enter LV efficiently?

TEFT TAVI I > BRFEAR) TR AR ERE S @ B IRAS 1 T BIARIE - A
F| LV cavity. Dr. Elias Hanna £ YouTube LH#EH T IEE SRR R
HIFKEZE o FIBTE Mainz #EERF > ¥ Dr. Kabir 285 - BRI
TARERR S BERE R

3.4 THV implantation technique
3.5 Step-by-Step of TAVI

TR SN R MR - Tl 0 2 R AP B © ARG ~ 27
FOIMAEL ~ SRR BRI AT (BAV) ~ JRAEAE AFIZER P&

Table 3.2: TAVI FiiiHfe

S5 Wil

1 ] 3D CT b = B sl A DA (THV) Ro)s o
2 fgRS THV HUE AR > RIS sE R EDAK o

3 R I A o
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37. Soon, P. Pibarot, P. Blanke,

M. Ohana, and J. Leipsic. Multimodal-
ity imaging for planning and follow-up
of transcatheter aortic valve replace-
ment. Can J Cardiol, 33(9):1110-1123,
2017

CENTRAL ILLUSTRATION Clinical outcomes after TAVI according to prostesis type and LVOT calcification.

416 patients from SOLVE-TAVI randomised to BEV and SEV

No/mild LVOT calcification Moderate/severe LVOT calcification
=273 (65.6%)

a

&

T6SEV+
mod./severe
LVOT calcification

p=0131 SEV 4 no/mild LYOT Ca
plinteraction)=0278 M SEV + mod/sev LVOT Ca

BEV + nofmild LVOT Ca
M BEV + mod/sev LVOT Ca

Tisk 0days [ 10 days [ 20 days| 30 days

gworca [130 [102 [101 [e8

SEV
modisevVOTCa (73 [60  [58  [s7

BEV+
noimilg VOT Ca_[135  [105 [104 [104

Figure 3.2: BEAIR FEBRK O =R
W (LVOT) #51kb - % g dHsEn e
i (MDCT) B9 AL B AR R B
HUR > EREEETIMRER (TAVD
AEAG ) A TER N &I LVOT A
JEEE L o bHE AR AREI AR
TR N &R LVOT A H AL o
Tk ZEebIREIARIE T 7T A BR R & I8
b LVOT A EEH(E > WIEHEL
AR IR 2 35 o 2 e /e B S5 Y
fPAE (RFEEFTR) AIAEAE 2 B M 0%
AR BB AL > T BIARAR AR s 2R
BRI AN © 475 0 AO B BAR > LA
FEDE 0 LV /02 » RA ZH D
& » RV &402 ° 4]]. Soon, P. Pibarot,
P. Blanke, M. Ohana, and J. Leipsic.
Multimodality imaging for planning
and follow-up of transcatheter aortic
valve replacement. Can J Cardiol,

33(9):1110-1123, 2017

[
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C2 S

4 THCER i e R S AR AR 1) A0 28 R L, o

5 EE A (sheath insertion) °

6 TEIETE IR BRI 20 B A 2 i 58 R A -
7

8

9

N HESA  (co-planar view) o

i == IRTE 2 A

10 AT THV AL ©

11 58 (for Self-expanding THV: 1£385% 2/3 Wi gFAd i
H) o

12 SEEERE THV ©

13 AR FREN 152 ~ S R EARE #aFh THY B &0
Ho

14 BEREHEIES -

15 MEAE °

TAVI B > 755 R 77 RS () 0 R o ST 71 X 2 B e )
DU AEA IO T B SRR LR o fF Mainz K2 8 TAVI Al FH i
ME$AAT (conscious sedation) #E1T » {E ¥ 4> B ik B A4 s FH .08 2 BB T ©
ETRYREEAEN T - BEEE SRR T = AT R R RS IR o

B 2 B AR I 6 P L 8 2 BB TR Mainz (2B =48 > #J2 single
plane Philips B8 o [K 22 B —BRE - Ff LR BEERI 22RO -
LR REER TR IR > FIn A BRI SE BRI E - AU T8
B MRS OB TR EIRE - (S B R AR — 44 SRR AR 8 Al 15 97 K8 SE v 15
i o A DABERE TR AR T o

DUR 22 BRIEST ©

3.5.1 Sizing issue

TGHEAT > B 3D CT MEsR S EE DB (THV) AR/ ez {ry s
2 o

THV (transcatheter human valve) iR ~F ) ZE R EE > 3D
G2 BEE > T 3D CTA 2 HAY77X o CT annular diameter 7l
BEHR perimeter (BR) fTEMER o AR ESRRERER  Z
fil > HEHEB (sinus of Valsalva SOV) % & 4 > RIS & BB B AU AR
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Table 3.3: Sizing issues for TAVI

Parameter Clinical relevance

Annular diame-  Annular diameter at systole 2 £ & £ #>
ters DU 78 THV By K7 o fR5pRE R > #SH
minimal annular diameter %& /& & 2 2= 1) o

5 — i 2 f average annular diameter 5

BER S BMIN THRE A ©

LVOT TAERIE AR A LVOT $51L © % f# B LVOT
or annulus rupture AR °

SoV, sinus of SoV diameter #ERZ E 3 28 mm.

Valsalva
Coronary height 7%= i & #% %1 jf jR B A ostium P #H A B -
Coronary artery ostium height: 2 B /& H

NCC 1F coronary artery ostium inner bor-
der By FE ## o coronary height should > 10

mm, best should > 12 mm.

3.5.2 Access

Operator £ ZH 2SR E 42 50 E I B8 RSB g A& %2 (CTA) HIZBH
A8 o DUSEAL P AR 09 SN E B AR R/ INFD SR o DU CRNE R BAS 1M
¥, A MR - &R AR NS S AT 8 N T M 2R, &% e
il RFA, 4o 6 Fr 10 cm sheath B A1&, A ProStyle Jotl A —#H4& 547
1% > T/ 6 Fr sheath #25% 9 Fr sheath. 54M Rt radial artery 225 —
fAAE IS (BP9 K 5-6 Fr pig-tail BAE aortic root).

P EFFARIEST heparin > LUER| ACT> 250 F) o {47 ] BUELR 1 2
B AR A A o ] Y AL 4R BB 1% B HA 2 R Y Amplatz Super Stiff
(Boston Scientific) &R o JHEAYEIXES introducer sheath HIALIL
WEELRAE AR A > DIRECRIER] R @ EHARE o — B OREE & 2 207
% SWEZENEE > DIRECRATA BB BRCSEA 2 b i (R R o AN
HEARYUT BB AL o

He# o 3 6 Fr 10 447 HY RRA (Rt radial artery) ###% & A 5-6 Fr
pig-tail » W R HFCE R non-coronary cusp (JEREHRIFEERILEHR)

45
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HE T RYNEBARIE R - W H AE rapid RV-pacing ([R2#H L=
) BIIEDLT o AR LR A RE R 7E 1 R BB - EME CTA
SEREAAET - Biss = (AR B2 (co-planar view) e

3.5.3 Valve Crossing and Balloon Aortic Valvuloplasty

£ Mainz #/2H 6-Fr AL1 EE153# 150 %7 ~ 0.035 FE~FHY | BUE LR
TR ERAER o W E A straight-tip wire DUZF@ AR o 785 %2
IIEER AR BRI ERTRML (LAO) #5&5% N#1T valve crossing, [Kzyia
BRI T B sl 2R @R A 1 BRI - h R BUE G R INE A ek
AR ©

WISRIETE I 2R > RIS B AR B JR4 4 o

BRI EEE > A straight-tip AR B2 300 A7 KA | BIELR - 2R
B AL1 B > Wi B2 6 Fr pig-tail catheter » $%3 > 1 Wi flE 28
RSt o R A O A B AR A A R AN ET R AR o

7 fIE PRE fig » 1S B 7 7 U s A 3 B AR A LA U L < il ) il o 7 R
(peak-to-peak systolic separation) * %a /& MBIk 25 (BB B 54 > {H
h JE R 3 A0 28 R0 E B AR A9 &7 5R R 1B 22 (diastolic bloos pressure
difference) - & JE I & %72 aE A A AE A 12 RO P& s (paravalvular
leak) fi /B EL

e sk A S R AR AL (4 Safari2/Boston
Scientific, Confida Brecker/Medtronic, Lunderquist/Cook Medical)
BN AOER - A ELRAY transition point {REFE LR BT #E%
P ES BE o

TESERERE A AR - 2 B B A D s N YRR A E o

EHEATRETEFARMBIEAM (BAV) ZA1 > EAEZEM (FF) 30 IHHY
AT E AN THI# loaded M THV delivery system, LU (R E
IERESER

B R SRR DR DR AN Y 77 1) > A e 02 A5 TR i A 4R
W S AE—TT e A - BEIRERIFERIMMIEER o M ARTH BAV
AR DA O SRR IE I N T o REER SRR EEIARIRER AT B
JERES S
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3.5.4 Valve Implantation

AP (B R A B B AR | o 2 A SRR - BRI | o 7EE R
SIET B ARSI EEGIEER TEAR annulus. Y > RFEIEHE
MR HEEE (adjust) 2B AR anatomy. 28T » TEHEEBR L
JEE IR B ) 22 47511 capsule A1 cone, DUREFREEAE system 27 2278 i fif ]
HRAL o RS A E i RSN L R ERTEIU R - RSTEEE R AT AE
£ cone F1 capsule Z [EEA IR o PLRFDI 7981 THERE R 47 - DAY 8
TGRS 5 TR E R A EEEL (40 Lunderquist/Cook) A {78
ZIFNER 4 o

BRI EA R AE R AN E AN E (HEEAREZ: 3-5 mm)
IRf > FE¥E1S co-planar HHEFAGILS © ARG B ARE EEIARHER AN B 3k
75 > M B EAR S TEES (aortic arch) PREFEEME - DUES R KIEEN: -

3.5.5 Self-expandable THV

5008 1 1 ) TR B A A 2 2 A R W AR A AT 1/3 > e R % R

ATSERRRCAY T ) DUR/NE I BT » SRR - BRI REG 2

1:1 o FREMARREH 2 REEER N ERRAIE - MARIERR BT E
B HPIBNERE M 1 o EREARBIIAE - r]LMERE R T
REE FRBAE o BINA ZEARPASHA 2 ~ S BREOIR R B - (EHE
AL AT R PRI (90-130 R/77i) ©

YHSRAREE BRI B MR A E (LN TE - DIKESTRR B - E 5%
A THEIRIEICRE ) A o BREE AR I BRI R 2 7R S PRI e AR
R > A2 BEE AR e > T BIARII A T R A R 28 > RO 2
KK o Rl — R Ras (TERBNTS ) - AR ER/ AL
TR R ) -

BEB QAR e B e - BERIMBRIRTE - (BRI EE %
TRPICES ) o H i R TE LR 25T 80% K > MEFHEESRAREGY - LU
BRAFASIAT AR AR 72 » ST 8 I A 76 RS T 5 BOAR A GRS B = 40
S A B KRR R A B AN PERERKEN A > RITE e 2B AT R HERY
ST o DA DIRAERS B AT AN o BLHRE G R B AR G mUAL ~ EER A
AT 20 - AR IR BB HEsl - (E3E R 22— i o 7E2E1 Mg
AONEZRIE 5 o3 - R CREESESE 1R - 7 PR R AR o
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3.5.6 balloon-expandable THV

f£ Mainz ¥ balloon-expandable THV fii F K% /2 Sapien 3/Ultra. &
TR ) SR B 22 high implantation technique. B i &R &AL

CENTRAL ILLUSTRATION Clinical outcomes after TAVI according to prosthesis type and LVOT calcification.

416 patients from SOLVE-TAVI randomised to BEV and SEV
No/mild LVOT calcification 0 e
Nn=273 (65.6%)

Moderate/severe

76 SEV +
mod./severe
LVOT calcification

04 4

p=0131 [ SEV + no/mild LVOT Ca
plinteraction)=0.278 M SEV + mod/sev LVOT Ca

2 034 BEV + no/mild LVOT Ca

@

3 M BEV + mod/sev LVOT Ca

[ =

g 0.2 - r

"

: | f

3 uAq

00 T T y
0.00 10.00 2000 3000
No. at risk 0 days |10 days | 20 days | 30 days

SEV+
no/mild LVOT Ca | 130 102 101 98

SEV+
mod/sev LVOT Ca |73 60 58 57

BEV+
no/mild LVOT Ca [135 105 104 104

BEV +
mod/sev LVOT Ca |64 55 5 5E

B BHURREREERER A 0 MR KA MRS BRI K o

3.5.7 Retrieval

FERF AR 2 e I 22 e R BIAR AT > R R AEAE v B A ) B A
AR R o Z e fE EENAR-H BEHE > 21 Rl 8 e S ) R 3% s
R AR TR o R B R et (TARBEE ) AINIE o RATAE AR
A o IR R ARG BN DO RE - W T E S i R RS
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Figure 3.3: LVOT calcification was
analyzed in 416 patients from the
SOLVE-TAVI trial, which randomized
patients to TAVI with either BEV or
SEV and either general anesthesia

or conscious sedation. There was no
significant difference in the incidence
of a composite endpoint of all-cause
mortality, stroke, moderate or severe
paravalvular regurgitation, permanent
pacemaker implantation and annulus
rupture. There was no interaction
between prosthesis type and LVOT
calcification. BEV: balloon-expandable
valve; Ca: calcification; LVOT: left
ventricular outflow tract; SEV: self-
expanding valve; TAVI: transcatheter
aortic valve implantation.q]
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Figure 3.4: #4#% I search keywords:
Elias Hanna Left Ventricular catheteri-
zation. B # ] LIS YouTube

How to get in the LV with
standard catheter (eg JR)?

-LAO view: Rvs. L

-Touch the aortic valve with JR
and wire, often right cusp. know
which cusp you are in

-Jump out of right cusp and
aim the wire between right
and left cusps, as you are
jumping

-Cross with a wire, directed by
catheter

RIEEN o E TR BT JAHRC - RIS O B T AR A H
FCAIET IR IIIRG o f1& - RS ihsE R EE NIRRT R B ER - ML
APAS IR AL BRI TR 17500 © BEAh - 78 AT DUEA TAS R sl AS RE 88 & AR
A DUE Tl ROAT P IR SR A 0 L o

3.5.8 Vascular closure

e REEKH | BEGER - i ProStyle 885458 - Wi E5 faks
FEHPHIFFER © ProStyle f#H1& > #7801 6 Fr or 8 Fr ) AngioSeal X
FERRIL ©

4T R 22 230 2 Y 1B R (ProStyle x1 + AngioSeal x1 2 1&) > {#
RIS RRELR ; HORAEZE S > R a] ff % 5P ProGlide® 2( Angio-
Seal (Terumo Interventional Systems, Terumo Medical Corporation,
Somerset, N]) MEHAGHEE o @ GERSAUSRETEENEEY
DAREOR R EE AR 1 A 52 Bt o BB HIPA & AEH ProGlide
B¢ Angio-Seal IMEPAGHEETEK ©

3.5.9 Transcatheter Human Valves

THV = Transcatheter Human Valves.
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https://www.youtube.com/watch?v=P0czcxqgfOo
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3.6 Procedure arrangements

3.6.1 Tips and tricks

1. B #M%E Rt radial artery (RRA) ZFH] > 3ifi &€ RRA B ) pig-tail 7&
ascending aorta (AsAo), TEF-Hilf & 1% F5 H 1k RRA pig-tail #EAE
descending abdominal aorta, AT LA5E A REA B 22 il AL I 55 4
5 —RMpK o

3.6.2 Treatment protocol

Table 3.4: Device list for TAVI

HH W%

5% (sheaths)
» 6 Frsheats x2 (55 —3Z 5t # Rt CFA, % —. 37 7 Rt radial
artery).

9 Fr RIZ#4E 6 Fr 82 Rt CFA.

TPM sheath: Rt CFV RIEFH#—3% TPM sheath.

% (catheters)
» Pig-tail catheters, 6 Fr x2
o AL1 catheter, 6 Fr
4% (wires)
* J-tip wire
 Safair XS

Terumo GlideWire straight tip

HE N —H
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wEE—H

WH N

R LRI
o R — B o BRI A B o
* Dl shock B —F o

I Philips EPIC — & > BC ffi linear probe, sector probe #%
— o EIERRLENA B EE o

N T ¥ B (trancathter

human valve, THV « Evolute Fx+

» Sapien 3

3.7 Low-flow and low-gradient severe AS

Use dimentionless index #E{TiHI&:

VITIvor
VTla,

, e

VITILvor

—_ 2

T <02

AR %% R AW B 2 5 A AT AE 2% low-pressure, low-gradient
severe AS.

3.7.1 MDCT and aortic valve calcium score

#2728 Doppler echocardiography S&&FAl EEIARIKAE (AS) EREFZERTE
BT BRI R E A R B T R 2 S e
fii (MDCT) #7489 FE#ARMES 1L (aortic valve calcium, AVC) 1543 A]
PUERAMBVE R TR © f8 R BTR8 E AL FEIARIKAS 13805 b R a2
FRAEEARER - HIEEEAL IR M7 A R A4S ©

AVC 73 MDCT i USR5 1 THIE » (8 modified Agatston
Jii%: 0 $EALE 2R A B 130 Hounsfield B8 () #45 DY {F {5 2 o
£ AS WS B R B 77T » AVC 3 B REFRIAERBANE - vl 2t
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I REN ) 220 R AL o

TEEGIVEIT R - EBERE AS HH -+ [ 5y B B R B 2 R mT DU A
Afm B (DSE) @ & EHEEABERNIMTRGEH o 28 - # mrtHE
HTEI > BOER) AVC 1550 ATAEA BhIR ek A E LB EE AS o 7F paradoxial
low-flow, low-gradient (OF J& (K i & ~ EKHHE) AS B normal-flow,
low gradient (EH i & ~ KFEE) AS BEH > ¥ DSE #8542
HEREE MEAS IR » & AVC 1353 7R Al RE R B2 B L AS ©

¥ AS 1 AVC FEor#E8E 2 - B KIR 2000 Agatston BELAZ » 21
KJA 1200 Agatston B o

T S 2 > % B severe AS R SR & - w] LUK AVC
score ARAEHE—5 FFAh HIE o

3.8 Choice between different THV in TAVI procedures

A (EEERS - ZIRAE Mainz 72 =M H ¥ heart team —E5TsmRFE2 2 o

1. Durability: % R ANHIFEL - #H 2T 80-90 pAVKE » 75 THV
M FECR % 58 durability, I procedure Z# & AFEHE & o {H
RN 60 LB AR - 23 ERE A 20 4F L LR survival,
#t & % & durability #E 1) THV. Hil4: 7€ 2024-11 & BB 5K:
durability for Sapine 3 is better then Evolute. ff 1 2024-11-12
Case 22 G I EE [ 5t /2 Sapien 3 O B F4D 62 %, Dx: bisucpid
AS).

2. BREMIR N 54k (LVOT calcificatoin) DU [R] itk 45 2 1 B8 fily 4
(annular rupture) EREA]AEfEfHEEHE(H A self-expandable THV.

3. Mi#E R H FF (short membranous septum) Hil AT BE3E i AV
block Az - K HEAE A & AT AE & 82 8 /Y balloon-expandable
THV > LU/ B8 His bundle f97] AEM:

4. % THRDEEAE AV block HIEFE - ¥172 membranous septum RAEH
JwA o % EAEH self-expandable THV, D% B #1T post-dilate
AV block.

3.9 Post-TAVI imaging follow-up

1 TAVI i1 > 1% Erosast & MDCT LUk echo.®
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Subsequent Conduction Disturbances and Coronary Access, N = 418

Conduction Disturbances After TAVR

30-Day Permanent

Impact of High Implantation of Transcatheter Aortic Valve on

Evolut R/PRO/PRO+

Conventional
Implantation
Technique

3-Cusp Coplanar
View

Pigtail ||
Catheter |

~
NCC RrCC

Target
Implantation Depth
3 to 5 mm at NCC

High
Implantation
Technique

Cusp Overlap Commissural
View Alignment

Flush Port
at 3 o'clock

Target

Implantation Depth
1to 3 mm at NCC

Conventional
Implantation
Technique

3-Cusp Coplanar
View

Central Balloon

Marker-Guided
Impl ion

STRUCTURAL HEART DISEASE INTERVENTION 53

High
Implantation
Technique

3-Cusp Coplanar

Radiolucent

Line-Guided

Commissural Posts

Risk of Sinus
Sequestration in
TAVR-in-TAVR

CT-ldentified Ris

41.8%

of Sinus Sequestration in TAVR-in-TAVR

64.0%

5.3%

Pacemaker 10.8% 0.0% 2.2% 2.0%
Implantation
New-Onset
Persistent Left
BindeBrnen 1.3% 4.2% 7.0% 11%
Block

Coronary Access After TAVR Assessed by Post-TAVR CT
THV Implantation
Depth (Mean of the
Depth at NCC, RCC, 5.4 x22mm 3.5x1.2mm 4.3 £1.4mm 2.6 0.9 mm
and LCC)
S 91% 220% 07% 09%
Skirt
iG]l il 427% 26.0% 15.3% 15.7%

17.6%

Ochiai T, et al. J Am Coll Cardiol Intv. 2023;16(10):1192-1204.
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Figure 3.5: @ fizfE A (high implanta-
tion) KEEOEIRAE (THV) A EE R
/> TAVI (S FEIARYIFE i) &Y
BUEFLE o SRTM ° TAVI BB ASHT e iR
HEREIR » TAVI AR 2 AT BE & H RS A F 1
s IR B AR A8 2 JE b > DURAE TAVI &0
TAVI R84 8 = Sy BRI RS © 4)

[
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EE B RBHMRE R - BERA NEAVER: (1) sFARE SR
2D 18 DURIIISEE A ROTERE RIS S 5 (2) IR AR RS A YR EE )
BOEE ~ MAELA RUGA A (EOA) KR N8 (DVD) ; (3) sk
FEARS A E ORFEES O R HRERE ; DUk 4) 5 £
D RRNIAEINAE > st B A B AR o ‘

Table 3.5: TAVI i {2 Lol = 5 38 it 25

wH K2
MDCT after TAVI
« THV %S (integrity)
« {#& (position)
UG (apposition)
« [EIfE (circularity)
« JEEIED (expansion)
« WA (para-valvular leak)
« {f # ¥ (complications): Ifil # (thrombosis) 1 % 4 ¥
(pannus formation)
Echocardiography
after TAVI o FHEIRASIIRN 2D AR 0 DARGRRREE B TR REFNTE B
M
o TR B I SRS A N P I JBR ) 6 R ~ A B 1 T A
(EOA) KB N 5%
o MG EEARDRAACE GREESTOME) RO R ER
&
o« FHEZDERR/INIBAEIIAE - At F e IR Eh AR ER
THYV stenosis THYV stenosis is most often associated with thickening

and reduced mobility of the leaflets due to thrombosis,

fibrosis, and/or calcification

HE N —H

54



e E—H

STRUCTURAL HEART DISEASE INTERVENTION

HH

W%

THYV leaflet
thickening

Valve leaflet thickening is generally defined as a valve
leaflet with thickness > 2 mm.

THYV thrombosis

Tl 12 468 25045 L gL 0 B 55 7 19 TR AE 22 B R O B A
(MDCT) sl iz o fdh (£c) ROk () W
ZHFESE Y GBERESEE LOEMEER FHB
R I (BEEATEE) o S B AEREARS
A —%0mEEFEPBEINLHR - A0 EHIK;
LA;Em% LV ELE ; RAIEM% RV HILE

Standard
method of THV
velocity mea-

surement

fZ % | & 75 X 7F balloon-expandable THV # self-
expandable THV A~ [R] - 48 %4 3= Bfy IR A A5 1 A ) 0 =
(A) TERRFER RS DI (THY) > L= R
7 (LVOT) MBS (BEEET) FdE GEeERE) HIERX%
ZRTHUREY N7 8% (ALEEES) o (B) 1E7F 4 M R BB
[ R A o fE AN THV W 2 THV B REE A7 7R
LVOT HYBARNL B - EASHIH AT DU S 2R N T & o
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4
BiEE- TAVI in AR

£ Mainz t 72| 7 TAVI in AR IG5 o 7E18 £ B4 A Jeva Valve
(FIBAYG > M%7 7€ 2024 ALIGN-AR E48%% 3 o {£ pivotal study H
technical success FIZ#E 95%.!

H Al AR 69 R B SRRl 282 $1 30 T 25 M 32 h AR 2 07
(native AR) F3& UME— @GR ATEHETT 15 o 2810 > $1 %1 [ surgical
AVR (surgical aortic valve replacement) fii A 5 55 T %8 S ) %5 i
BB - BT A RSB IGI TS

£ pure native AR (#fi EEARIF ) FITEDL T > B AT ASEE O RE
HAEL (THV) R 272 A % AS ARERA $5L AT DUR At THV [EZ 85 - TATE
native AR Bl IBIA W THV {8 » ATRER valve embolization (i
REAESE BB HARAEZERS 1) K para-valvular leak 9 E B o

Trilogy #if 5 & — AL B D A - I EBIBF%E (JenaValve
Technology * ) » HIYZ% native severe AR U SBAR M —REHT 1Y
1GRI%ELRE -

ALIGN-AR stg/2 —IHATIEY: « ZH0F%% St REEEE -
BRI o BAE S Fr R B o @A Trilogy A& DRIRIEE TR
o TEERURIME 30 R MR 1 4 ARYERRYL - I L THR AR
WEEITELRL o

£ 2018 2 2022 fFEH] > HAfiE 346 4 BE - RAMA 180 #mE
mEE CPYIERR 75.5 5% > LIS 47%) © BUlTRRII%ZE 95%. 30 K
WNHET % 2%, BB 1%, s 2 LR AER (FFR
27% > p<0.0001) » 24% HYEE R ESHIE A permanent pacemaker. 1
FENFETH S 7.8% (p<0.0001) ©

ALIGN-AR WF7LE7R Trilogy AR PR 670 & F 0l Y = B AR
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L LA R IN 2 R P B A BT A - (B R
5z o 2

4.1 TAVI for AR- patient selection

Table 4.1: ALIGN-AR HU ZE & -

HH ot

BERY AEARE B

iR i 18 R b

ity R 2 W7 7% TP R T B BRSO 0 R
7T A 3 S AR A PR AS & > L A T B AR [T
L EAH

SRl KA AT LG BT T~ AR IR R B H MR =

BRI BRI E Ml (SAVR) B A&
AABE T e Pl ff S e

Table 4.2: Detailed ALIGN-AR trial patient selection criteria

Type  Criteria

Inclusion Criteria

1 Adult subjects with severe AR (Grade > 3) based on ASE
guidelines:

* Jet width > 65% of LVOT.
« Vena contracta width > 6 mm.

» Holodiastolic flow reversal in the proximal abdomi-

nal/descending aorta.
* Jet deceleration rate/Pressure half-time < 200 ms.

» Regurgitant volume and fraction consistent with Grade 3
or 4 AR thresholds.
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Type  Criteria (continued)

2 Patient symptomatic according to NYHA functional class II or
higher.

3 High surgical risk for SAVR as documented by Heart Team,
with agreement that SAVR can be used as a “bailout”.

4 Suitable anatomy to accommodate the JenaValve TrilogyTM
Heart Valve System.

5 Written informed consent provided by the patient or legal
representative.

6 Willingness to comply with all post-procedure follow-up

requirements.

Exclusion Criteria

1 Congenital uni- or bicuspid aortic valve morphology.

2 Previous prosthetic aortic valve implantation.

3 Mitral regurgitation > moderate.

4 Clinically significant CAD requiring revascularization within
30 days before procedure or planned revascularization
within 12 months post-procedure.

5 Echocardiographic evidence of left ventricular thrombus.

6 Endocarditis within the last 180 days.

7 Hypertrophic cardiomyopathy with or without obstruction.

8 Severe pulmonary hypertension (systolic PA pressure > 80
mmHg).

9 Severe RV dysfunction as assessed clinically and via echocar-
diography.

10 Severely reduced LVEF (< 25%).

11 Aortic annular perimeter-derived diameter < 21.0 mm or >
28.6 mm, or perimeter < 66 mm or > 90 mm.

12 Aortic annulus angulation > 70°.

13 Straight length of ascending aorta < 55 mm.

14 Significant disease of ascending aorta (e.g., aneurysm > 50
mm or severe atheroma).

15 Urgent or emergent TAVI required.

59
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Type  Criteria (continued)

16 Cardiogenic shock or hemodynamic instability requiring
inotropic support or ventricular assist device.

17 Myocardial infarction < 30 days before procedure.

18 Cerebrovascular event (TTA or stroke) < 180 days before
procedure.

19 Severe renal insufficiency (GFR < 30 ml/min) or recent renal
replacement therapy (< 180 days).

20 Blood dyscrasias (e.g., WBC < 3000/mm?, platelets <
90,000/ul, or anemia [Men: Hgb < 8.1 g/dl; Women: Hgb
< 7.4 g/dl]).

21 Active peptic ulcer or gastrointestinal bleeding < 90 days
before procedure.

22 Known hypersensitivity to aspirin, heparin, ticlopidine,
clopidogrel, nitinol, tantalum, or contrast agents.

23 Contraindication to intraoperative transesophageal echocar-
diography or MDCT scan.

24 Estimated life expectancy < 24 months.

25 Enrollment in another investigational study.

26 Medical, social, or psychological conditions that preclude
participation as per investigator.

27 Severe dementia impacting consent or compliance with
follow-up.

28 Inability to comply with follow-up requirements.

4.2 ALIGN-AR trial with focus on Trilogy valve

Table 4.3: Trilogy Valve in ALIGN-AR trial

HH

W%
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HHH N

LT
o CEFTRELIE 2 PR » DU B AR L 1 1
BRIk & RAEAL ©

o MEZRER ARG Rt > AESHBRAE I AL N AS E A 1Y B
Ao

o HEA=MEER EN ES (Locators) ° 1F & AR B K SR
FETEE B O 0 REORMEREEAL o

Bl LI AE MRS A SRR BT R > SMEOERERR LA A

£
i °

LA EREE = EE SRR R o MBI IRIAS MR ) 2

{43 7% fRMIEREE o
2
77 IR A
728 FH A i T A e B A R i B T AR S IR R o
o TFENIRIEEEHELE 21.0 mm = 28.6 mm #HE K - IR
BEENR 66 mm £ 90 mm °
HE RS
« 20Fr 5| RLE (AME 22Fr) ©
o # 0.035 FSTELL o
FE A B Al SHEEIAR (Transfemoral, TF) REHETE A ©
BB
Flj B A

« {EH] 20Fr AOTEES 5 B4R B8 2t AREIAR o
« JERRBRLE (WER) REESIEE FEARAE -
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WH %
TE o7 B 7R
o ffiEE 247 Deflector #&H] > F IR I & 07 85 B
KRR RS /R o
o fifi | Controller 14 | i i ¥ f5 > B B & (2 i 3 22
7% o
TE N R B BECENI 28 o [ E RN R ORAEEE | o
AR R 2
« BEREENZ 2 > FiE) Deploy #iil o
o SRR | SeRERGE D CEEER) 0 BEmRH O
B (BRFL) o
TR ELSE AR

o FERSIAEAIEANDIAE (R 57 B AT A A i rp
JERR)

o PRREE RSN > SERUEA o
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