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The progress in interventional therapy of tricuspid regurgitation
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Summary Tricuspid regurgitation is a progressive disease that usually occurs on healthy people and patients
with organic heart disease. Surgery is still the main method to cure the disease but remains challenge. Open-heart
surgery carries the risk for some elderly or patients with multiple complications. In recent years,the interventional

treatment of tricuspid regurgitation has gradually become a new hot spot in the treatment of valvular heart disease.

Key words tricuspid regurgitation;interventional therapy

SR FRAT B 2 M BRGNS S R A
. =S (tricuspid regurgitation, TR) — %
B 2 A 0 5 GRS, > B A B R 1 v R (O il
Sk R A B, SR 5K XA A
R R4 FEC TR, MW IG IR GEME TR (func-
tional tricuspid regurgitation, FTR) £ W, 5 fr A
TR Y 80 %6~ 85 %, H il £ % M 6 A 25 iR J7
I ANIRIT RAMEHAYT . A SCHIXF FTR B9 ARIT
E—45ik
1 FIR B NG Frigik

HEr4 S8 TR AT EENH FLEF AR
TR Vo XU 1 88 R i) 2 2 00 JE 0 R 5
K TR BB FEY , HE FTR BYIAIT 50 2 o p5
&5, 50 X 25 IA I7 JOA R TR 47 e Bt o 46k
XA O ) GO ) 1Y 8 DG 5 i 5 1
BE™,

AT RS VY =1 N = I 2l 1 R
B, B KR I TR A O E S SRR )
TR 5323, H TR o2& #2553 Ik 01 F B
FRRE R IEAIE O (A R B AR RN = 4 o ik
17 FARN B e se 2, (A %35, ipal
XF T T, ZmE TR I 50 R M AN RE B i i
AJE B TR, IGIEEBIE AR I 4R 55,

WA EFH NN TE TR G K AE R Z 77, =
RIACAH Y KFLEM B, T ZRT R,
B TRAG S E e e, JF BB #mE, h &
JE TR J2 A 0199 5E 56 60 B0 71700 e DL kit 2

"A B RFWE P ERS A E%,200032)
BAZAE . B A # , E-mail: zhou_daxin@sina. com

SO I RS9 95 (1) £ 3 R AT TR 1) ) ek 7 R X = 2R
MHEAT TR . 35 0 s 2 4 f 38 0 E B &
(ACC/AHA) LA B /R s JIE 5 2% 25 (ESC) A JIE 3
FEE 95 ¥6 I 4 B AR s A e TR B[R] B R R
TRCT M) % TR £ =RWHY K (Il a
R SR A EY KR B AT
SRR,

TN AL ED R EEE TR G FAM
FERR . HGRGERIMFIERE T, 8 HE
TAFAE A7 0 25 T 8 8 08 R 5 T s i ROIEAE A R
WG, S =R EN B RO —ERERN
AT
2 REBE=ZLRWBE

TR ) =R ARSI P 5K 19 8 L5 T R 1Y
SEBE IR YR e W W W BRI R BE AR AR AR L BT L TR
CIRVSEDOR: IS 137 8ii X R 3 -0 B 5 5 7 SN
A& 5238 2o ok /D = A I A T AR R R W A
A TRY ., BB i 78 2 W1 o J 08 2 0 5 e )
45 FER R0 (5 18 A2 L g AR Y BB T KU
B A e O s 0 X T E
BE TR, A B 5385 A fif FH R A 3
2.1 Mitraclip &4t

Mitraclip % 4t & — Fia 97 & KU 2 & 1Y A
SR BT R WL Je B0 SR R T T RE M AR R T X
P, A& H T34 97F FTR., Hammersting 255"
K& k&2, oD EE TR BB E, B
551 A e T Je A8 ST BRI O BRI R B I 1 B
BAb L DIAEES 2 A Je T CE , Je Tl E R v B2
S Z RS 8 3 mmHg (1 mmHg = 0. 133



W 3 N 35 SOOI AR T L

« 328 YANG Lifan,et al. The progress in interventional therapy of tricuspid regurgitation

kPa), A#k Mitraclip {G¥7 IR A LEY KA =R
MY k& e TR B3, BARC & 5 % —
I B A Mitraclip I #E47 7 F AR AH R W
KA ARG XF 2/3 B R WA R &
JE FTR B4, Bl A Mitraclip X = i #E 17 18
LA TCEE R AR, SN AE R . A WS
WA N — 25 N B T I R RE R R L Bl [ R
W, AR A IS 09 8 6 Mitraclip #EATR 7",
2.2 Mitralign &4t

Mitralign & & Kay FhBFF AR, 4 80 ik
AR AE TN PR A BE LR, 38 B ke B 2 MR 4k
LMK T B = A e B 2R, T = 2 AT S5 i R
K, T B = AR BUREET . SCOUT i 5 (Mi-
tralign 28 {7 = Qe M B B R F 400 vl A7) B 36
B 0, 30 d g g5 R A NS, H Al O uESE 1%
RO HIEE AN, B4/ =R WA I
AT A T L ST 115 Y G
2.3 TriCinch &4t

TriCinch £ ¢ B9 2]« 75 = I BR 52 3T /i) J5
B A5 Ab i Ak R, PR A e R B R B YK
HRCE TR T E # K (inferior vena cava, IVA) H,
TREE = JOMERR B A5k Ty, K 25 B TVA I, 5 58
e B A T A B 04 B /) () B - TR, 9
TG 25 RS R DL G T I R G I R
W5 k3%, PREVENT i 4 (TriCinch £ 4t 28 J2if
J7 TR IETEFRSEE A,

2.4 FORMA &%

X BE TR, T B0 7 35 R K 18 2 ke B
BAE SO AL B G 9L B R/, FORMA B85
RG B TR B B9 A Lt TR A BEE T i bk
HEN KR E R T B B R R E AL T A D
25 BE P, AT TR O 3l DR R s TR Y
DA R fL) b, 25 = 2% A A& B, 38 ] 2 4t
IR B A L RO L R A R T
FreEikee H AT e e SRR
3 BRERENTRES S

T =R massit, H TREW%EAZEY
K A R ST R DA A = R . Lauten
UL S S I TR K IR S B A L s
fik (superior vena cava, SVA) fl IVA 3 A 0 F
SRV [ = o AV N [ ) 2 A S I O
SVA HEA s =k AR, B A AT 5 w5 8 A 0 R 38 1 48
301 AT B Lk A R U B [ S A v S R K b, T ok A
EAE WA E R GIARY, B X0 4587 4800 5
/o BT TR A& E B2 32 2 i R K T I
512, Lauten 225 J I BIEAE A TVA, JF 1 K AE
ANAE BTt 4T IVA =R M AR, ILF AR A 37
BIYH B IVA i {8 5 2K W0 B U7 37 A6 F R i K
W s DL RS E A F sz, BT, Sl HOV-

ER I (£ S 17 IVA # A Edwards-Sapien
XT e fEyay7 TR IEi8 i 7 ki)Y EE TR ik
F AR BT AR RS &5 Y 7 0 e R e 5 H A
TR B (<30 D Z e 6 4~ A fm>
1A IFR

Hahn 4E5° A0 A A5 36 15 H T I PR A7 76
— SRR e, ANBR TR BH A IF =KADY
TKLIVA JE 35 TE s HU, AN BT Ik A TVA
P BB LU S 8 i ) B B R 5 R, S 6 R R 4 R
SRV D KOS U S AR TE T s A 0 = LG 0 B RF
S A g7 o LT O JIE RN JUE ) 6B Y 52 e R s B
5 TR FRKAE A XS B E TR B9, A=) )
RS A EFE AR 2t BT A O (EX
yi1 -

WE AN 55 — A BRHIAE T T A 9 3 B ) T
ANE S ST N T AR Tt AP 4 1 DLk #02 iF 53 19
POTIEE, Lauten 2507 48 50 40 HR M B L ot o A
2 T R AP 8 2k T B 4 A R B b Y S R 4
JHL 92 B A ) 1) 2 M P E o AR A e AR
SEPTEM R E S 20N R 8 AR R
AR R

Amerini I Ry A ] R = A0 I A 5 1
DU [A] 5 AR A A 0 B S 2R i A 5 i, A AR
P £8 O TR R A G in A s R K S SR T b B B
T3 AFFHA AR B, A BB 3 5 430 A 7 1 S B F
FE 5 AT 6k 20 I T B, il S 480 KA
4 REE=RXBEEHR

S3E —RWE B EIRIT TR AW .
Agarwal U KR TH 1 R EEEL K = RK
Je A7 R JEE 4 () 5T () B S O T R T I 2 R
Pl . O =2 3R B AR B R, vt B 4o % 0 A
K5 @ = IR ) 25 A0 B, 5218 2% UG R 0 AN
HER 5 O — I I Ab 1t 9t & g A BE A AIG , A F] T AR
Py e R AR DO s D = AR IR SR 5 [ o, SR M
R A B H 508 BUOR R R .

H TG T 248 52 — 2 8 0 1 I IR 28 il e 20 R
EXNTEMFANERIEF AR, &5 Sapien
R P 3 PR DK R A — AR A L (EL sl = BT A %) 0 B T
B Melody Fili 8 bk i J& — Rl 4 500 & ko, A
WF 9T # 38 5 48 52 Melody Jifi ) ik R AR A5 A A7 o0
55 RAGIT TR EJE M TR 2B A iy A W A, 32
HEFH T 18] o0 R PN 2 5 7 TR L Al . Melody R
FEAT R 300 T %% PR MR B A, H O B B AT K S
OB TR EEN, B S B EEEN
AL R L TR
5 RE

H AT, TR 8k 832 316 KOG B H A %0k
J7 7 N 2, el AR 4R BB Y I RRE IR L A o0 5 v
FREE M9 B0 7 25 R0 = O A ) A5 A e B A IS Y



W 3 N 35 SOOI AR T L

YANG Lifan,et al. The progress in interventional therapy of tricuspid regurgitation .

329 -

WP INEm I . X T TR, B ai 28 YRy Joik
58 AU R, BOAR ARG )T B 1R Il IR Y H 2
ELHBARIR I RAEZ JRIE R AL,
K Z B 5 OR TR BYIRIT G U A AR
JT » R BB B %2 — 2 R TR A AR )7 97
frik.

S % ik

(1]

(2]

(3]

(4]

(5]

[6]

7]

(8]

(9]

[10]

[11]

[12]

Vahanian A, Juliard JM, Brochet E. When surgery is
not an option:is there a clinical need for transcatheter
tricuspid valve therapies? [JJ]. Minerva Cardioangiol,
2017,65(5) :500—503.

Sevimli S, Aksakal E,Tanboga IH,et al. Percutaneous
valve-in-valve transcatheter tricuspid valve replace-
ment with simultaneous paravalvular leak closure in a
patient with refractory right heart failure[ J]. JACC
Cardiovasc Interv,2014,7(7):e79—¢80.

Medvedofsky D, Aronson D, Gomberg-Maitland M, et
al. Tricuspid regurgitation progression and regression
in pulmonary arterial hypertension: implications for
right ventricular and tricuspid valve apparatus geome-
try and patients outcome[]J]. Eur Heart J Cardiovasc
Imaging,2017,18(1) :86—94.

Toyama K, Ayabe K, Kar S, et al. Postprocedural
Changes of Tricuspid Regurgitation After MitraClip
Therapy for Mitral Regurgitation[ ]J]. Am ] Cardiol,
2017,120(5) :857—861.

Coffey S,Rayner J, Newton J,et al. Right-sided valve
disease[ J]. Int J Clin Pract, 2014, 68 (10): 1221 —
1226.

Ohno Y, Attizzani GF,Capodanno D,et al. Association
of tricuspid regurgitation with clinical and echocardio-
graphic outcomes after percutaneous mitral valve re-
pair with the MitraClip System:30-day and 12-month
follow-up from the GRASP Registry[J]. Eur Heart J
Cardiovasc Imaging,2014,15(11):1246—1255.

Cho JY.Kim KH,Kim JY,et al. Predictors of reversi-
ble severe functional tricuspid regurgitation in patients
with atrial fibrillation[]J]. J Cardiol,2016,68(5):419
—425.

Gafoor S, Petrescu OM, Lehr EJ, et al. Percutaneous
tricuspid valve regurgitation repair with the mitraclip
device using an edge-to-edge bicuspidization technique
[J1]. ] Invasive Cardiol,2017,29(3) :E30—E36.

Owais K, Taylor CE, Jiang L,et al. Tricuspid annulus:
a three-dimensional deconstruction and reconstruction
[J]. Ann Thorac Surg,2014,98(5) :1536—1542,
Agarwal S, Tuzcu EM, Rodriguez ER, et al. Interven-
tional cardiology perspective of functional tricuspid re-
gurgitation[ J]. Circ Cardiovasc Interv,2009,2(6) :565
—573.

Lauten A,Ferrari M, Figulla HR. Letter by Lauten et
al regarding article, “Interventional cardiology per-
spective of functional tricuspid regurgitation”[ J]. Circ
Cardiovasc Interv,2010,3(3):el0,ell.

Jang JY,Heo R,Lee S, et al. Comparison of Results of
Tricuspid Valve Repair Versus Replacement for Se-
vere Functional Tricuspid Regurgitation[J]. Am ]
Cardiol ,2017,119(6) :905—910.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Nurozler F,Kutlu T,Kucuk G. Association of edge-to-
edge repair to De Vega annuloplasty for tricuspid in-
competence[ J |. Scand Cardiovasc J,2007,41(3):192
—196.

Hammerstingl C, Schueler R, Malasa M, et al. Tran-
scatheter treatment of severe tricuspid regurgitation
with the MitraClip system[J]. Eur Heart J, 2016, 37
(10) :849—853.

Hahn RT. Transcathether valve replacement and valve
repair: review of procedures and intraprocedural echo-
cardiographic imaging[J]. Circ Res,2016,119(2) ;341
—356.

Alozie A, Westphal B, Kische S, et al. Surgical revision
after percutaneous mitral valve repair by edge-to-edge
device: when the strategy fails in the highest risk sur-
gical population[]]. Eur J Cardiothorac Surg,2014,46
(1) :55—60.

Hahn RT,Meduri CU,Davidson CJ,et al. Early Feasi-
bility Study of a Transcatheter Tricuspid Valve Annu-
loplasty: SCOUT Trial 30-Day Results[J]. J] Am Coll
Cardiol,2017,69(14) :1795—1806.

Taramasso M, Nietlispach F, Zuber M, et al. Tran-
scatheter repair of persistent tricuspid regurgitation
after MitraClip with the TriCinch system: interven-
tional valve treatment toward the surgical standard
[J]. Eur Heart J,2017,38(16):1259.

Calen C, Taramasso M, Guidotti A, et al. Successful
TriCinch-in-TriCinch Transcatheter Tricuspid Valve
Repair[J]. JACC Cardiovasc Interv, 2017,10(8):e75
—e77.

Puri R,Rodes-Cabau J. Transcatheter interventions for
tricuspid regurgitation: the FORMA Repair System
[J]. Eurolntervention,2016,12(Y): Y113—Y115.
Lauten A, Figulla HR, Willich C, et al. Percutaneous
caval stent valve implantation: investigation of an in-
terventional approach for treatment of tricuspid regur-
gitation ] ]. Eur Heart J,2010,31(10).:1274—1281.
Lauten A, Figulla HR, Willich C, et al. Heterotopic
valve replacement as an interventional approach to tri-
cuspid regurgitation[ J]. ] Am Coll Cardiol, 2010, 55
(5):499—500.

Lauten A, Ferrari M, Hekmat K, et al. Heterotopic
transcatheter tricuspid valve implantation: first-in-man
application of a novel approach to tricuspid regurgita-
tion[ J . Eur Heart J,2011,32(10):1207—1213.
Vahanian A, Juliard JM. When transcatheter therapy
moves to the “forgotten valve”[J]. ] Am Coll Cardiol,
2015,66(22) :2484—2486.

Lauten A, Laube A, Schubert H, et al. Transcatheter

treatment of tricuspid regurgitation by caval valve im-

plantation experimental evaluation of decellu-
larized tissue valves in central venous position[] ].
Catheter Cardiovasc Interv,2015,85(1):150—160.
Amerini A, Hatam N, Malasa M, et al. A personalized
approach to interventional treatment of tricuspid re-
gurgitation: experiences from an acute animal study
[J]. Interact Cardiovasc Thorac Surg,2014,19(3) :414
—418.

Ok A5 8 #7.2017-10-15)



