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Electrocardiogram during perioperative period of transcatheter aortic valve replacement: characteristics and
clinical implications
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[Abstract] Objective To summarize the characteristics and clinical implications of electrocardiogram (ECG)
during the perioperative period of transcatheter aortic valve replacement (TAVR). Methods From Dec. 2017 to Dec. 2018,
20 patients with severe aortic valve stenosis or severe aortic valve insufficiency who underwent TAVR were admitted to
Department of Cardiovascular Surgery of our hospital. Eight cases had transapical aortic valve implantation with J-Valve self-
expandable valves and 12 cases had transfemoral aortic valve implantation with Venus-A self-expandable valves. Arrhythmia
incidence was analyzed based on the ECG results during perioperative period. Results All the 20 cases were complicated
with severe heart failure (New York Heart Association classification of cardiac function Ill-IV). The mean age of patients
was (77.8£4.9) years. TAVR was successfully performed in all the 20 patients. The mean follow-up period was (8.0%£3.1)
months. In the Venus-A self-expandable valve group, there were 2 cases of new onset grade Il atrioventricular block (resolved
7-12 d postoperatively), 6 cases of new onset left bundle branch block (LBBB), and 2 cases of new onset right bundle branch
block (RBBB). In J-Valve self-expandable valve group, there were 4 cases of new onset LBBB, 2 cases of new onset RBBB
and 3 cases of multifocal ventrical tachycardia plus ventricular premature beat. Conclusion New onset LBBB arrhythmia
has a high incidence during the perioperative period of TAVR.

[Key words] transcatheter aortic valve implantation; perioperative period; electrocardiography; arrhythmia

[Acad J Sec Mil Med Univ, 2019, 40(9): 1032-1035]

FEA 2010 FTFE w62 548 E sh ko E 4 5, BEE BT N, BN Z 2L
A (transcatheter aortic valve replacement, TAVR ) JFET TAVRY, HAETE i E =g 2 Fh,

Dok, HETCZMET 1000 4201 TAVR FARZL  —FE Venus-A MR, J& HIZAKIRES, TZLMs)
(RS BHEA] 2019-02-04 [#EZHHE] 2019-06-06

[E£TE] FEZEHEATAITRI2016YFC1100900). Supported by National Key Research and Development Plan (2016YFC1100900).
[MEE®N B, @il EREEEE. E-mail: 15900721808@126.com
"J# {5 VE# (Corresponding author). Tel: 021-31161766, E-mail: zhiyunx@outlook.com



oW B, A 2SR EA IO E R BT R R B R S e 1033 -

Pzt E A, TR EEE; 5
—FhA J-Valve M, 78R8T AHOREL, 200K
WARE A, BEATH T 2R al 3 30 Biom 56 b R 4 0 5
&, IR TR Al B kR E B E . TR
Bl KRR & 45 A [COR R A% 5 55 Al
(8%) Brafe R TAVR RJGH WA & AE
Z—o WIS B AE GG 2 PR TAVR AR FEF-AM
O AR, TR AR [R] F A% S i 1 A
HEATAE 2 B R T 00

1 FRHNTG %

1.1 BFRAr% k$E 2017 45 12 AZE 2018 4 12 H
TERBEOMAE SN2 IFAT TAVR (Y B2 F 5k
BerE . HmIE BRI AR E . (1) AR
HE: 75T B 3 s DR 7S sl E B 3 30 o G 1]
A& (2) d2.00E0p2 (New York Heart
Association, NYHA ) DINREZ I ~ IV s &
IEOWEMERTE s (3) FA7E E 3 kol & e R 28 =
WS F BT ARG EH . HibrbriE: (1) &
I HA ARG A Ay <1 4%, (2) S
FEOIIREAR A, 0 Z T 7048 (left ventricular
ejection fraction, LVEF) <20%. ARMFFEAF G bk
IREFEE T R IR 1 3R e PR 2R A B 2 By A5
it (CHEC2018-049) .
1.2 #HwiArf EE S KOR R A 2 Wibn i
8 7 0 B R A s 3 3l kO O T AR (aortic
valve area, AVA ) <1.0 cm’, 3{°F3EE9E2E >
40 mmHg (1 mmHg=0.133 kPa) , = Eahlkik
R =4 m/so XFFARMPATER | (KB
25, LVEF<<50% M) Fshkaekss 3, Bl AVA<
1.0 em’®, 5 F S HoRHR K L ATEEE <4 m/s, FHEs
M2 <40 mmHg M8, 1728 T R farialie:
Ji AVA<<1.0 cm’ [A]Asf 5 32 3 o K It s 3 =
4 m/s RPN RE N BRAEREAS 5 0h T gt B
RS ML 2 . LVEF>50% %, Bl AVA<
1.0 em®, 5 3 gl bR KL U <4 m/s., F3
B 22 <40 mmHg (B, A EBE A0 EREW
BB, Ze0 80N, AR T <35 mL/m®, H.
D I B8 AR, IR E 8 s OEpe 7
I E S BRI R 2 Wb e . fEA 55
JIPERE WL RIME | o0 B0 BCH A0 ) R AR A
LVEF IEW 8 TR, fAERELAOEY K [0

EEP IR KM NAE (left ventricular end-diastolic
diameter, LVEDD ) >50 mm],

1.3 #Fzark cs B, 4FRY . TAVR fff
FHIRENS L. T TAVR AT, AR5 60 min, ARJ5
7~12d AR EIRE 0RO E IR,

2 # R

2.1 BHRAKEIL ABIIAA 20 BIEE, B
116, 29 B, AFERN 71~88 %, SFI4FEHE
S (77.844.9) %, o 4 i b3 S kR
B 4 Al EEIRIOCHAN 4, BRali T 3
shikesezE 12 1, [ Venus-A HEE4T TAVR 15
¥7; RSO C AN 4 8 i, N J-Valve i
i, 20 & A I O S, RAET NYHA
ODINRE MY 15 ), NV 5 Bl A3HARIE
16 ], WEIRIG 3 6, oo 12 0, 12 kB ZEvE
Pl 2 Bl RETEIE OB 6 4, 22 &R
LB, AR AR B 2 B, AT AT
PO ol P LA K S AR R 3 ), M AE
HARE T ZRFEPR#E 8 B, MhiT3eE s, FIR
FE 5 .

2.2 W ERIFEL 20 BB E LRI
TAVR, AT, RJFHMALLBEESREILE 1, K 2,

A o e S 8u04 8asi T8

1 15K J-Valve FEST TAVR i&frH) 88 % B
BEARE. RKE 24 h LEERN

A: RETZWEA S OHS B: RIS 24 h WSO, 1

J¥ 2 A SRR (PR I 230 ms), SE4th A2l M8 S0

# (QRS A4 154 ms). TAVR: 28945 T @ Pkl




° 1034 -

WEERR 20194E9 H, 540 %

1 C
B2 165 Venus-A BT TAVR i&f7 ) 78 % Bk
BEARE. RE24h. REEELEERN
A: REFSWE N EIE O B: TAVR RJ5 24 h 2 L
L SRR S (QRS I 130 ms); C: RS
EARSWENSEPEOEE (QRS M 98 ms). TAVR: 345 F
SR E AR

R Venus-A JEFT TAVR B9HE, 2 FIHE]
FARMWH & M &A% Ay (BWTARE 7~124d
FATIRE B AR TR ), 6 8 R Ao i S0 A% 20
i, 2 BB kA RS SR . N T-Valve
1) S5 B TE B T AR R & AR T s 25 4% S BHL T
4 R A R SAR SRR, 2 BT A A R SR SR
T, 3 B R 2 U5 E O B M v R

3 3% 8

R4 1 D7 TAVR 38 1T 2 KU 9
EHBRIAS IR . (0 TAVR [ AT S
K, T B G SRS B H, AT
FE % BL TAVR JRATFHF 0 % 2 om0
ORI HY, ABFSIA TAVR

TRIT B AT a3 S MO 2 RN Bl 3 B ik
M2 R4 4 il
H AR AL D T I PR B AR A 3 A

kP30 Edwards-Sapien #¢fi ( Edwards-Sapien
Valve, ESV ) . AIEIK Medtronic CoreValve 3
i 245 ( Medtronic CoreValve System, MCRS ) Fl
TCTFERY” RS0 Boston Lotus #fH, MCRS fichi—
)= A Edwards Sapien XT, Edwards Sapien 3
F1 CoreValve Evolut R, HHETFRE A F0t Ak LY
2 Fi B BRI 43 & Venus-A AR J-Valve i
B, 7F TAVR fy#fE D, 43R5 2 2R 6k
M5 RIS, B2 S8 0 2", X rThE
53R B oA SRR A S 53 A A AK R B
BRY A RGBT R R R G0 AR EE R
SHBESBUE S ARG AU TSR
SR A A R FE S KOS R B A A
SRS A R B T P 2 A LA ) SR B R 4%
X 2 PRI R G0k A LR DR AR AT .
Urena &V T 202 18 ABRY SO R S04
BFERE, AR H 34 7R To A% S BH i ol g
A, 61 1 (30.2% ) [ T4E B % AR

ARSI, Horh 52 6 (85.2% ) BEWKE IEH
1S 3fE, 30 Bl (49.2%) fEHIBEE 7 d WIRE,

22 i (36.1%) TARSGEIMBEVI MRS, iX—45R 5
HABRFFEEE R —S B—IHA 91 FlE A AR
HRIRAR 2 gt BB W, IR HEBR R AT AEEAL =
FELT M A RS A R BT, 49 B (54% ) mYf&
B R AR AL AT EAE 6 A BT & A JE
IR AL SRR MBI R, A
KRR 22 52 ] BE T BURER Y 2O 22 48 B P FE (A HL
BAST,  LAHT K (R A RS A S B e A L, AR
WF5E A R R I 2R 52 5 BUB & A2 R A% S B
) R AR R 50% (10/20) , AT E AN SClikiE
B R (59% ) M Bk s =4 T L B =
) 4% SR K A AE TAVR ARJGH 48 h 1, IH7E
RJF 30 d WIKE IE#1ET. W9 BR2) 22% &
B AEBRY R E A G sl SRR & 4R 5
PR 2 A% T RH k2 R R K A E A T
RELJy - e AR A O JIE 7K A 8 118 DU 2 At £ 3
5 A5 SRR 22 By 58 A by a8 A% S BHL T M
BT R RS AT T BRI AR S5 WA A I R AL T
BU7E Bjerre Thygesen %" By —IHF5Er, 234
ZZRE T 46 B (19.7% ) BETE H IR B
ARG EATEM () R =L S A
TR AE A B 4 XS AR, SRR B ETF R



oW B, A 2SR EA IO E R BT R R B R S

* 1035 -

24 h JGWRE TIEFAE T . AT 10% (2/20) (1)
F R 6 i A BB A T G == A% S L, (3
BIFRGE 7~12 d IEIEH BEES; GRES
FHHZE Venus-A JERRAD J-Valve S B A S YH &
e, BRI 17% (2/12) J 25% (2/8)
37% (3/8) (1) J-Valve HRME A BEHTEFF AR H
MEMRCARE, XS ARTLOREELRER
DN Ko ARG IC— 6 B T B A AL
A A PR

2k LTk, TAVR JCEEZO I8 MR F AR
I Py R T2 Sl R 2 JR B A R T B . (BT
J&& TAVR 22— AN i i, BT ARG R
1697 SO I BE DRSS TR 28 ek i et 72, PRI
TAVR ARJ5 D EAH B & AR E | B R OER
(Y26 5 I PR I B VI DG A BR T, AT kA
HEERYY, EEHEITRT, B TAVR B4 T
B

[Z # X WA

(11 hAREE 2O MUV 2 o 2 A5 A PO M 2 41, T
BRI P22 O LA PR BRI 73 2 25 R 1 o I 2 Ml 2% 57
3. P 2 A RSO BRI R B 12 T K IER[T].
A AD B2 2% E,2018,26:661-668.

[2] World Medical Association General Assembly. World
Medical Association Declaration of Helsinki: ethical
principles for medical research involving human
subjects[J]. J Int Bioethique, 2004, 15: 124-129.

[3] LEON M B, SMITH C R, MACK M J, MAKKAR R
R, SVENSSON L G, KODALI S K, et al; PARTNER
2 Investigators. Transcatheter or surgical aortic-valve
replacement in intermediate-risk patients[J]. N Engl J
Med, 2016, 374: 1609-1620.

[4] ZHAO Z G, JILAIHAWI H, FENG Y, CHEN M.
Transcatheter aortic valve implantation in bicuspid
anatomy[J]. Nat Rev Cardiol, 2015, 12: 123-128.

[S] MYLOTTE D, LEFEVRE T, SONDERGAARD L,
WATANABE Y, MODINE T, DVIR D, et al. Transcatheter
aortic valve replacement in bicuspid aortic valve disease[J].
J Am Coll Cardiol, 2014, 64: 2330-2339.

[6] PERLMAN G Y, BLANKE P, DVIR D, PACHE G,
MODINE T, BARBANTI M, et al. Bicuspid aortic valve
stenosis: favorable early outcomes with a next-generation
transcatheter heart valve in a multicenter study[J]. JACC
Cardiovasc Interv, 2016, 9: 817-824.

[7] YOUSEF A, SIMARD T, WEBB J, RODES-CABAU J,
COSTOPOULOS C, KOCHMAN J, et al. Transcatheter
aortic valve implantation in patients with bicuspid aortic
valve: a patient level multi-center analysis[J]. Int J
Cardiol, 2015, 189: 282-288.

(8]

[10]

[11]

[13]

[15]

ZHU D, CHEN Y, ZHANG J, HU J, GUO Y. Transapical
implantation of a new second-generation transcatheter
heart valve in patients with pure aortic regurgitation: a
preliminary report[J]. Interact Cardiovasc Thorac Surg,
2015, 20: 860-862.

MANGIERI A, MONTALTO C, PAGNESI M, LANZILLO
G, DEMIR O, TESTA L, et al. TAVI and post procedural
cardiac conduction abnormalities[J/OL]. Front Cardiovasc
Med, 2018, 5: 85. doi: 10.3389/fcvm.2018.00085.

PIAZZA N, NUIS R J, TZIKAS A, OTTEN A, ONUMA
Y, GARCIA-GARCIA H, et al. Persistent conduction
abnormalities and requirements for pacemaking six
months after transcatheter aortic valve implantation[J].
Eurolntervention, 2010, 6: 475-484.

URENA M, MOK M, SERRA V, DUMONT E,
NOMBELA-FRANCO L, DELAROCHELLIERE R, et al.
Predictive factors and long-term clinical consequences of
persistent left bundle branch block following transcatheter
aortic valve implantation with a balloon-expandable
valve[J]. J Am Coll Cardiol, 2012, 60: 1743-1752.
URENA M, WEBB J G, CHEEMA A, SERRA V,
TOGGWEILER S, BARBANTI M, et al. Impact of new-
onset persistent left bundle branch block on late clinical
outcomes in patients undergoing transcatheter aortic
valve implantation with a balloon-expandable valve[J].
JACC Cardiovasc Interv, 2014, 7: 128-136.
GUTIERREZ M, RODES-CABAU J, BAGUR R,
DOYLE D, DELAROCHELLIERE R, BERGERON S,
et al. Electrocardiographic changes and clinical outcomes
after transapical aortic valve implantation[J]. Am Heart J,
2009, 158: 302-308.

GODIN M, ELTCHANINOFF H, FURUTA A, TRON C,
ANSELME F, BEJAR K, et al. Frequency of conduction
disturbances after transcatheter implantation of an
Edwards Sapien aortic valve prosthesis[J]. Am J Cardiol,
2010, 106: 707-712.

NUIS R J, VAN MIEGHEM N M, SCHULTZ C J,
TZIKAS A, VAN DER BOON R M, MAUGENEST
A M, et al. Timing and potential mechanisms of new
conduction abnormalities during the implantation of
the Medtronic CoreValve System in patients with aortic
stenosis[J]. Eur Heart J, 2011, 32: 2067-2074.
BLEIZIFFER S, RUGE H, HORER J, HUTTER A,
GEISBUSCH S, BROCKMANN G, et al. Predictors for
new-onset complete heart block after transcatheter aortic
valve implantation[J]. JACC Cardiovasc Interv, 2010, 3:
524-530.

BJERRE THYGESEN J, LOH P H, CHOLTEESUPACHAI
J, FRANZEN O, SONDERGAARD L. Reevaluation of
the indications for permanent pacemaker implantation
after transcatheter aortic valve implantation[J]]. J Invasive
Cardiol, 2014, 26: 94-99.

(A 4REE] HLL



