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The early outcomes of transcatheter valve-in-valve implantation

treatment for mitral bioprosthetic valve dysfunction
LIU Guanghui FENG Deguang WANG Jiaxiang LIN Bin LIAN Bowen
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(Department of Cardiovascular Surgery, the First Affiliated Hospital of Zhengzhou University,
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Abstract

Objective: To summarize the experience and early outcomes of transcatheter mitral valve-in-valve
implantation treatment in patients with bioprosthetic valve dysfunction. Methods: The clinical data, surgical re-
sults, and complications of 19 patients who received transcatheter mitral valve-in-valve implantation for mitral bio-
prosthetic valve dysfunction in the First Affiliated Hospital of Zhengzhou University from January 2019 to March
2022 were retrospectively analyzed. Results: In terms of the type of the mitral bioprosthetic valve, there were 5
cases of Medtronic Hancock [l valves, one case of Edwards Perimount valve, one case of BalMedic valve, and 12
cases of St Jude Medical Epic valves. The mitral bioprosthetic size included 257 for 10 cases, 277 for 7 cases, and
297 for 2 cases. The valve-in-valve procedure was completed in the hybrid operating room, and the compressed in-
terventional valve was implanted into the mitral bioprosthetic valve under the guidance of the guide wire through
the apical approach or the femoral vein to atrial septal approach under the detection of X-ray fluoroscopy and TEE.
All 19 patients completed the interventional mitral valve-in-valve implantation through the apical approach or the
atrial septal approach. One patient developed active bleeding within 8 hours after the operation, one patient died
after 2 years of follow-up, and the remaining 17 patients had no death or serious complications. All follow-ups
were completed 3 months after the operation, NYHA cardiac functional class was significantly improved ( P <<
0.05), there was no mitral regurgitation after operation, and the mitral peak valve velocity[ (1. 81£0. 36) m/s vs
(2.61£0.49) m/s, P<C0.05]and the mitral mean valve pressure gradient[ (6. 1+2.3) mmHg vs(12.54+5.9)
mmHg, 1 mmHg=0. 133 kPa, P<C0. 05]were significantly decreased. Conclusion: For patients with high surgi-

cal risk or contraindications, transcatheter mitral valve-in-valve implantation treatment for mitral bioprosthetic

valve dysfunction can achieve good early results.
Key words

ventional therapy
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Figure 1 Preoperative and postoperative color Doppler ultrasound images
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Figure 2 Intraoperative X-ray images



XGRS I A o BB At

LIU Guanghui,et al. The early outcomes of transcatheter valve-in-valve implantation treatment for ...

o« 42

12—

1T

I A T A B R A

1.4 WEAEHR

N ZE T b G 45 A A J2 A5 B D e R e 2 K
S B 1 0 (OB (L U T 85 % 2 L IR T T AR L &
PRIBET R s 3 I 5B & s 3 A% 5 B e A i I, 7
BANE,
1.5 Bib2rabs

A Bl 24 % ] SPSS 21. 0 #F #E 4T 431 o
Bro THE BRI X +S Fom 0 BC AT ¢ K 56k 47
TR YT 5 U IR 75 8 A i A A 5 T EROTE R LB ESRD
B (%) Fw, M Wilcoxon 55 B 46 56 i 47

PR, 22 P N AR A2 S 4T 5k N AR L Qe 068 {3
T B R 22 B BE AT AN R R R R, SR
HIAH b 25 5 LA G vk 2% 3 50 Jili 3 ik s 0 %58 e i
A BT SR LS iF %25 NYHA 03
e I ~ 1 Sk 84.2% , LINBEM B o3 (Z =
—3.954,P<C0.001) ; RN T . B
FARM EAGRE 3 A0 %k L% 2.3,
2.3 AREHERERFL

FHI2 B USSR Y5 =2, A7 B D5 B
ik 12 A H .1 BIARJG 8 h & AR ZE il Ak 1% 3h i

VITHIE AMER GR R R L e s i sy e, AT PR IR A Ak i 1 B S BE VT 2 AR R SR T
P<0.05 HWEREGT2EE L, FOAR 17 (R JEAE T R R U B R B E A
) z@ LA G I 2 T O R
2.1 SRR A AH G BORE
19 1] 2 3 1 5% Th 52 A A 42 3 b 3 b x1 :%%ﬂ?i%%ﬂ?%ﬂﬁ%%%ﬂPﬂﬁﬁ)\Eﬁjﬂ
N TE IR I R i v s T ) R A Table 1 Postoperative data B, X+S
e, LIS B0 AR 1 B e bk g _H #fa
IR R = R R L s TAVRIRER
S GAEY L 1 2h KE  SRRE LIIETE 19
BRI A AR g PR 1
F B IS R M A R AT RO B[R] 8 A A ﬁh@ﬁi s
WP AT s R ATEREE RS 1 0], AHCHERI H;lvc -
# 1. R} . Sapien3 1
2.2 BEEARM LR 3 A H BR o KA
ARIF 3 A1 19 B P S M L A A ys 5 "
HAE CINROBEITE 1. 8~2. 5., H BERTIFEAS . 10 % 72 25 6
P3P 205 A 9K PO AR 0 K PR 7 L 0 £ 9 7 ,
PP R ORI B B R R (3 P < F A B /min 112.04+44.1
0.05) s ZARMEAL TS E S LA It s NYHA .03 A5 B4 1 i)/ 17.7421.9
e I ~ 1% 73. 7%, LU RR T il 3 (Z = ARJF 1CU W 4prAt i) /h 54.8+32.7
—4.021,P<0.001), 3 A H J5 BV 1AL . & 3 A5 B i il /d 10.144. 3
2 WPMFAWEEFLOHERBILER
Table 2 Comparison of echocardiography three months after surgery X=ES
_ AR5
o A Bl i P ARRSAH i P
e 5 N2 /mm 52.6349.67 47.0049.25 5.244 <C0.001 45.90410.10 6.295 <C0.001
A E ik N4/ mm 49.16+£5.57  45.00£5.70  4.027 0.001 44.3244.60  4.076 0. 001
Jiti 8f ik & 1/ mmHg 49.42420.20 36.89411.14 3.601 0.002 41.16425.62 1.755 0.096
ZARMIEMEIRE/ (m e s 2.6140.49 1.84+0.43  4.704 <C0.001 1.8140.36  5.467 <C0.001
RGBS R 25 /mmHg 12.54+5.9 6.6+2.9 3.734 0.002 6.1%2.3 4.296  <<0.001
fe = G oy E/ %% 62.8943.81  63.05+2.46 —0.217 0.830 61.5344.49  1.127 0.275
C HARHETHE .
3 itig TARAb, DA B 3 A 452 Bk . DA TE o B T i i 3B E

Wit 5 L SRR AR B B2 e T AR 45 ) A L
JAE O M B9 ADBRIG T 4200 T IE R I M /DD iR
O e Ji 5 A B G BT TR OHLAR N R A TR
SR IEN R, HOR R FEA AT LA O MRS EHE

o 28 B 2R DO o B B I B aE L L AR
FARZ W 1) AN TE R IR T B AR . 2002
AE 7 Cribier FHGEMS 1 ] TAVIE L 1T —
ASH AR A K IR , TAVI IG5 RSNG| e 7 15 Bk



RUSCHE L A5 I Pl A W BB AT A AT HP R R 300 2805 0

LIU Guanghui,et al. The early outcomes of transcatheter valve-in-valve implantation treatment for ... '+ 43 =

A 28 Jiz 220004 B 40 25 5 R 2 0 E A B T R A
KT —E KA, HAT4 iR T 458 O o
70 Jifl TAVI FARS . dF a5 /N KE P, TA-

VI T i i fa s AR R 28 2 i 8 3 2 A R
WIT AR, fEEE . EESELEEEL, TAVI FAR
O AL ST K B PRl E

F3 WMhMFARAEMERRER KO BEERIER
Table 3 Comparison of postoperative valve reflux and cardiac function %)
I NE| AHi — ﬁﬁ‘
H B Tl Z 18 P {H ENEIEROYE Z 18 P

TR R AT —3.611 <<C0.001 —3.611 <<0.001

Jo R 3(16) 16(84) 19(100)

B RO TE <4 em®) 1(5) 3(16) 0(0)

HRE (R AL 4~8 em?) 6(32) 0(0) 0(0)

HE R A>8 cm®) 9(47) 0(0) 000
NYHA I fg 5 2% —4.021 <<0.001 —3.934 <C0.001

1 0(0) 1(5) 2(10)

Il 0(0) 13(69) 14(74)

I 10(53) 5(26) 3(16)

I\l 9(47) 0(0) 0(0)

TR AR ) e B A 1Y R IR AR G T TR
23 0 S IEIINOF RE AR AR 58 [ i Ah B B
Phas AU T, % T3 A A T AE Y 80 & B =R
WHFARRIERA R 10%, I HAE 230 K4ET™
I R B RS A7 7E A IF A B, 3 28 KRS 25 20
e,

2009 4 Cheung %7 B o487 &0 R W
ETFARIGIT I ) e o W A8 AR AR ) 5 i 49
BE NS0 B H M KN R E e A2 T &
DR TR H A F A, TR S BRMA AR J5 JC
J& L FEHE 22 3 mmHg, 2016 4F, — 44 A 18
151 55 6 R 280 SR T R A YA T R TR AR
Y, PRI R 94. 4%, R 5 B Z) F 2 )5 22
J9(5.142.3) mmHg, AZEEVTE 27 A W,
A REHAT NYHA T gek 1T 2%, 2% 85 &
ZR(7+1.8) mmHg", 2019 4, & B # #% . 5K
T Y 5045 1A BN R 20 552 it v I 61— 2 4 B b
MFA ARG 1 5 Wos M TS A7 Jo B . 7
7N IR R I 3 Sl RO A R AT, 2021 4 Hsiung
DS 220 R AR MR I P A A R (transapical
mitral valve-in-valve implantation, TAMVI) 5 4}
B R M AT R E R (surgical redo mitral
valve replacement, SRMVR) # 47 T b %, TAMVI
2H 1) 8 TF AR B[R] RD A S5 3 g o 1) B St 4 ., 24 A
AR BE AR TAMVI 4109 2 I 14 15 i T 2%
il T SRMVR 21 (P<<0. 01) , 52 i B9 7™ 8 e i 4
HETFRE., BRI e BB iy 17 6 15 0 47
SRMVR F AR it 17 5 8 b 5, 40 BE 41 4F i s 1%
[(52.8415.2)% vs(63.54£10.0)%,P<C0.05],
I BNE KA R N 23. 5%, Horh 1 B ANBL A

HEARJGHIBR G I Z AR DI RE W FE T, 1 Bl &
ARJEHBACOHE M B 255 EFE T 1 B HE ARG K
111 e/ A | o1 NI R 0 Nl U
PE MR FA Bt K B R [ (485. 7485, 8) min vs
(112.0£44. 1) min, P <0. 05 ], AR J5 & & i 1] &
£ [(145.2+107.3) h vs(17.74+21.9) h, P <
0.05 ], RJF ICU Witr i [ ZEK[(154. 74+44.3) h
vs(54.84+32.7) h, P<{0.05 ], RJ5 1 5 1 2%
AR (5.85+£2.40) mmHg vs(6.6=+2.9) mm-
Hg.P<C0.05 ], 2R, /v A 2 M il F AR
A I R A W I 1 2 o A AR T AN 58
S5k A T e BOM IR T B 25 L 5k A TR 22 5 I
B R SE R B3 . Cheung 25V R IB T 23 {4 3% 4%
$ 32 TR R 0 £ S BE B 28 R 25 A
(11.1£4.6) mmHg FREE(6.94+2.2) mmHg,
SR 2 ] FB A SE 2 5 M R 250 9 mmHg. 2 ] 8
SR 2N 10 mmHg, Seiffert 22 g5 h
B 1 B R 228 12 mmHg., Wilbring
FEUUBEE R 1 PR F YR 28 9 mmHg,
[FIRE AWFFE A 2 9] 8 3 B IR P & 52 g, fHOR
JE B R 2Z A8 id 10 mmHg, /08 vl fig th F
SEH RSN T R AR A e A Y A P 3k
T 25 S /N A S, F B0 AR A B S AT A
FEFR AR R 2% .

AN TR R A A R & AR 4 R B
IR Mk 42, 28 By 0] B o 12 B 0] 8 ) 3 JRR
P AH (] Al AN B R . 40 AR IR AR R [A) il 4
AR, R T o A R L) 95 R R B R 2010
4, Webb 21 Uk 22 320 B k2 1) B s 42 L 22 0
B3 AR B A AR E AT ORI v A A I R, 3



RUSCHE L A5 I Pl A W BB AT A AT HP R R 300 2805 0

o A4 o

LIU Guanghui,et al. The early outcomes of transcatheter valve-in-valve implantation treatment for ...

[vi) b 22 1717 2 C S 252 5 9 4800 2 R e v e AL

FARBPAF Ly . X R W MM b A AR

Zob R AR M2 B PR R B R A
BB A A ORI P A ROR B T R L BT AS A

AR AR R A R T 2 R DA B T R Y A

1o AR A T BESE W 2 AR AR W A A A Y

AR AR AE . A IR T AR MR AR R

F S IR B2 e 7R AR b e, LA W 9 1) T IR

TE A AR 8 S PR 8 AR W A 1 oK 2 AR

BB E R ST R B ARG AR

AR W R SR AR AR S S 34 %, AR A AR BR

13 A B R R L R DR s P AR 2R

Fe TR S AR S T S ol S OB AR WP L

25 £L 25 R B = AR BIL AW A T B TR A L

AR PTBR RS TARKE B B A Yk .
AR GE TP A A IR AR B = e S R AT 2%

T RS T A A W BB 22 AN AR

HOE AR XS 22 4 A R0 e X T A 2 A T

SiE 1Y S BOOMRE TR AR S 8 A B ATl K

TE Iy A2 B B 0O B 452 B, i R Y 2 R B R B

SBCABY 14 A4 ) 9 I RS IR A Lo U 5 A B R KU

T A A P AR R T TR ) i R A B B

ARBFFENAREAR A IR A 2 LAPFAS AR S I A& AE 1Y

TN PR AR e 0 Bl AT o R — 2B e

M A AEH G B TE A 25 i

S 2% 3k

(1] FW. 1. 5066 {515 B8 T A 1Y R 9 P [l Jas [ ].
Hh e o A AP PR % AL 2007, 23 (1) 114183,

(2] SkifgEde, @d, £REW, S ZRMAEY MBI J-
Valve /i A 1 BT W BE D5 I R 22 36 [T ], A2V B=
£,2020,35(9):1108-1112.

[3] Barbanti M, Costa G, Zappulla P, et al. Incidence of
long-term structural valve dysfunction and biopros-
thetic valve failure after transcatheter aortic valve re-
placement[ J]. ] Am Heart Assoc, 2018, 7 (15):
e008440.

[4] Leontyev S, Borger MA, Davierwala P, et al. Redo
aortic valve surgery:early and late outcomes[ J]. Ann
Thorac Surg,2011,91(4):1120-1126.

[5] Mehaffey HJ, Hawkins RB,Schubert S, et al. Contem-
porary outcomes in reoperative mitral valve surgery
[J]. Heart,2018.104(8) :652-656.

[6] Cribier A,Eltchaninoff H,Bash A.et al. Percutaneous
transcatheter implantation of an aortic valve prosthe-
sis for calcific aortic stenosis: first human case de-
scription[ ] ]. Circulation,2002,106(24) :3006-3008.

L7 BRIRUR XM, 4R 4, 25 1 3 koM X — 2R XU
ARG R EY ML L OREFERPIIR
J7 LI r e i A AR PR 2 5 £ 2021, 28(8) 1901

(8]

[9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

907.

r [ 45 40 P 0 JUE 9 A AR YT R A S 2020070,
PEFR 47,2021, 36(9) : 833-840.
den Heijer P. Transcatheter aortic valve implantation:
first choice for aortic stenosis? [ J]. Neth Heart J,
2020,28(5) :227-228.

Carroll JD, Mack MJ, Vemulapalli S, et al. STS-ACC
TVT Registry of transcatheter aortic valve replace-
ment[ J]. ] Am Coll Cardiol, 2020, 76 (21): 2492-
2516.

SR A & A R MORE A F AR D 58
RO P LG M ST, 2020, 18(4) : 289-294.
Shreenivas S,Kaneko T, Tang G. Predicting the future
of TAVR: an obituary to open aortic valve replace-
ment? [J]. Curr Opin Cardiol,2019,34(2):112-123.

Jones JM, O’ Kane H, Gladstone DJ, et al. Repeat
heart valve surgery:risk factors for operative mortali-
ty[J]. J Thorac Cardiovasc Surg,2001,122(5):913-
918.

Webb JG,Wood DA, Ye J,et al. Transcatheter valve-
in-valve implantation for failed bioprosthetic heart
valves[ J]. Circulation,2010,121(16) :1848-1857.

Cheung A, Webb JG, Wong DR, et al. Transapical
transcatheter mitral valve-in-valve implantation in a
human[J]. Ann Thorac Surg,2009,87(3) :el8-e20.
Cerillo AG,Gasbarri T,Celi S,et al. Transapical tran-
scatheter valve-in-valve implantation for failed mitral
bioprostheses: gradient,symptoms,and functional sta-
tus in 18 high-risk patients up to 5 years[J]. Ann
Thorac Surg,2016,102(4):1289-1295.
SN, W0, TR, AL &S R A Y B
O IR 9T BOR LT . A 0 i 45 A B AR
2019,35(6) :331-333.

Hsiung MC, Yin WH, Lee YT, et al. Effects of
transapical transcatheter mitral valve implantation
[J]. Front Cardiovasc Med,2021,8:633369.

Cheung A, Al-Lawati A. Transcatheter mitral valve-
in-valve implantation: current experience and review
of literature[ J]. Curr Opin Cardiol,2013,28(2):181-
186.

Seiffert M, Conradi L, Baldus S, et al. Transcatheter
mitral valve-in-valve implantation in patients with de-
generated bioprostheses[ J]. JACC Cardiovasc Interv,
2012,5(3) :341-349.

Wilbring M, Alexiou K, Tugtekin SM,et al. Transapi-
cal transcatheter valve-in-valve implantation for dete-
riorated mitral valve bioprostheses[]J]. Ann Thorac
Surg.2013,95(1):111-117.

W 2R e, FE TR L AL A0 R A P I T
AR R, v 4 B o i 5 0 F) 2 7, 2021, 37
(10) :600-605.

Ok A3 8 #1.2022-07-20)



