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Reanalysis of risk factors of post-procedure heart blocks after transcatheter closure of
perimembranous ventricular septal defect
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KONG Xiangqing'*
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[Abstract] Objective: This study aims to observe the condition of post - procedure heart blocks after transcatheter closure of
perimembranous ventricular septal defect (pmVSD) under the guidance of the new treatment strategy of transcatheter closure of
pmVSD based on previous experience. To investigate the risk factors and prevent post-procedure heart blocks. Methods: The clinical
data of the 196 patients who successfully underwent transcatheter closure of pmVSD from January 2012 to July 2020 were analyzed.
Univariate and multivariate logistic regression models were used to analyze and explore the risk factors. Results:Total 18 patients(18/
196, 9.2% ) developed post - procedure heart blocks, including complete and incomplete right bundle branch block, left anterior
fascicular block , intraventricular block and first degree atrioventricular block. No complete left bundle branch block and high-degree
atrioventricular block occurred. All post-procedure heart blocks recovered within 2 months. The incidence of heart blocks in the basal
occlusion group (12.7% , 17/134) was higher than the intratumoral occlusion group (1.6% , 1/62) (P=0.014). The analysis of basal
occlusion group showed that distance from the aortic valve to the defect (DAVD) (P=0.015) and the diameter of the defect (P=0.022)
were positively related to post-procedure heart blocks. Conclusion: The incidence of heart blocks is higher in the basal occlusion
group. In the basal occlusion group, DAVD and the diameter of the defect are independent risk factors of post-procedure heart blocks.
[Key words]  ventricular septal defect; transcatheter closure ; heart block ; risk factor
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2 ] PR BRI IR SE R D 2 — , Herp
JI5E & 35 22 7] B k45 (perimembranous ventricular sep-
tal defect, pmVSD) 2 (5§ 80% " . 2002 4F- Hijazi %5 %
Amplatzer FE 25 B R H BN A B pmVSD 5,
B3/ AT A AR A 2 i A
7 BT pmVSD 5.0 EE SRR ARG,
LT BHEA ATRYT pmVSD ARG B WL ARE 2
— U RE KA e B A S BEL HLANII SR 1 fE 3 5
BAMRFF AR B LR ARAYTY . $8 pmVSD
BIEAREAL R Y A — RN AT TAERH AR
FHE A, N A GE— 2T R . T
pmVSD EHEARRY B AR, EARSAAE R R
P 2 A% SR L O XUBGS L 56 B Bt S 2 PRy 22 4R
AL ERE R T ABE pmVSD

A L BE R R — B B O L A8 R Y
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2011 AEACRLZ 40T T M 2003 4F 1 —2007 45 12
125 pmVSD I AIRYT I BEDT 1 AERYEE (LLF R PR
“011AEGHT”)  BRERW], pmVSD F4 5 F 8o
TEEAREAYE S (distance from the aortic valve to the defect,
DAVD)E K . pmVSD I %5 = IR bR i ) 25 (dlis-
tance from lower rim of the defects to the septal leaflet of
the tricuspid valve, DDSTV) i i | 335 8% H 2 55 pm-
VSD BARMYZE(H SR AT AL B Y T 25 A
2011 AECH TLAERAE O IER A ATRST & 231D
o pmVSD 4 AJAYTIE W IEE SR DAVD=2 mm"’, [
FATEREE F IR DDSTV A5 . T Bk
ARG AL SR & A 456 2011 AR BT 2 51 I L 3k
P, 20124F 5% pm VSD B3 FAMATTF itk DAL
pmVSD & F AR 0 30 & £ DDSTV=2.5 mm;
QR IR B 2 (LR AR A IR A 351
RS HAR S pmVSD 8% F HAR 22 {H < 3 mm,
ASCAIHT T 20124F 1 H—2020 48 7 A RSS2
I ANEHE pmVSD (8 88 AR5 & AAL SR 1R O

1 X&FMFE

1.1 %%

FELE AL 2012 4F 1 H—20204F 7 H BRI 16 g ot
&R A5 — B IS B O L BT 3 32 A A
BHEW 196 1 85, Horr, 55 80 41(40.8%) , 2 116 441
(59.2%) , "Y1 (25.8+15.1) %

12 Fi#&
1.2.1 AR
AWEFE I F AR T X RBE T N 2555 2011 4F 5y
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Tok 28 ) 7 O B P A 55 R Bl ok e B 7 T O
DDSTV (] 1) 5 AR 220 % 15 52 B8 & pmVSD
IEHT A EAR B B IR (E 2) , Hrh
AT B ERIR (1) pmVSD [ JEJiS &8 BLAR S5 1 H A2
AR TR A Ry 0 mm s AR S5 36 45 26 867 T pm-
VSD (35G35 22 M5 pmVSD RSHSRTIR P , K B34 )y
I3 0 BE IS BB R Y 28 (18] 3) 5 35 min) i 1%
RIGEIEAR LR A fEHR AR ER R
FEER R (8 4) s FHERS RS Hie 5 S B
o5 1 B R B 42 1Y 22 {H (diameter difference between
the occluder and wasit, DDOW ) U CEHE 28 5 F A%
5 pmVSD % I HAR B ZEMH , B RE I WL S a Bl s
S IR LR 32 AR

M DDSTV 5 9.3 mm.,
E1 SRS EXFEKEHMYIE DDSTV U EE
Figure 1

DDSTV measurement of short axis section of

aorta by transthoracic echocardiography
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DI RE SAE HAR (6F 345, EAR 2 mm) 2 8 & DAVD .pm-
VSD LI R /N i H RN R EE 43000 4.27 mm | 13.9 mm
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Figure 2 Measurement of parameters by left ventricular

angiography before closure of pmVSD

Al
A SEIRERE B RN
B3 EE XA B

Figure 3 Example for the judgment of occlusion method

DI S8 BAR (6F S48, AR 2 mm) Ry 2 I8 Ik S 14 42
SEEAR AR EAR RS AR A 4300 9.95 mm 9.53 mm |
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Figure 4 Measurement of parameters by left ventricular

angiography after closure of pmVSD
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(25.8+15.1) % o A5 #7 kAL S B 18 i (18/196,
9.2% ) , Ho 5 R rh ER AR 4 05 AH 5 1 4% S BEL 1 491]
(1/196,0.5%) . WAL B R AT 1 F , BT &
56 4 PE B 58 4 VAT R S A% S BH i 15 1 (15/18,
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[ (7.56 £5.31) mm vs. (4.60 +3.38) mm, P=0.026] ,
DDSTV H 5 [ (5.76£1.99) mm v5.(6.96+2.47 ) mm, P=
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&1 pmVSD T ANEHEARGFESHEGEERERSH

Table 1 Analysis of risk factors of post-procedure heart blocks after transcatheter closure of pmVSD

FSES otk S PHA B (n=178) 1L F B2 (n=18) P1H
AR (R 25.60 + 15.09 27.83 £ 15.16 0.527
Bz () 72/106 8/10 0.804
20PN (mm) 30.10 £ 5.38 31.61 +3.62 0.298
Al EE AR A (mm) 4570 = 5.98 47.72 + 4.06 0.149
AL EEHEAR N (mm) 30.63 +4.08 31.28 £2.27 0.631
DAVD(mm) 4.60 +3.38 7.56 £5.31 0.026
DDSTV (mm) 6.96 +2.47 5.76 + 1.99 0.022
FENEHB EAE (mm) 8.47 +5.05 7.55 + 4.40 0.473
% 11 B A% (mm) 3.29 + 1.46 4.28 +2.69 0.040
FERE S (mm) 6.69 +4.42 5.45 +3.97 0.466
FLI B E R N (Bi) 117/61 171 0.014°
feFEEAZ (mm) 10.57 +2.54 11.64 +3.28 0.152
£ FEAZ (mm) 9.25 + 1.96 10.05 +2.19 0.149
IS A JE (mm) 3.92 £ 1.55 4.15 £ 1.43 0.384
DDOW (mm) 224 £ 1.15 249 +1.33 0.882
FAREE] () 1.62 £ 0.40 1.50 +0.35 0.311
X ZE WG] (min) 10.70 + 6.43 10.59 + 5.60 0.792

a: K Fisher ffi UIER L

F2 ERHETAHSENHETHpmVSD ESHILE
Table 2 Comparison of pmVSD parameters between basal

occlusion subgroup and in tratumoral occlusion

subgroup
FEREEA s
M= (n=134)  (=e2) M
DAVD(mm) 550391  350+271  <0.001
DDSTV (mm) 637+198  7.89 =3.00 0.001
WO EDR(mm)  325+1.67  3.67+1.49 0.015

Fe bR M 5w AR 5 A8 S B & AR B9 S B e I R
(%4),

RO &

Ay TR Y 27385 B 2 aok v O R e AR A7 7 B
‘25 [ P 5 G RIS S5, [ iR o) A2 v 22 JYLEE 2 )
W 1 T, 3 AL 5 (] B TR 47 5~10 mm /57, 43
P ZE RS, Iy — SEAR I 25 4 = ] B 358 A O
DU R AT RS2 pmVSD S Bl H RS , i)
TLATE I UL/ G2 ] B AN 3 8] B i Al
B, A S ACEATA B B HT P A pmVSD AR B 45T,
i) L A ) A A TE TR L/ S22 818 19 pmVSD BE
B SRR R PE S 32 Bl DO , i 17 3
B pmVSD FE B8 = I A bR A | BE 55 3 Bl ke
P, I DAVD K DDSTV 8 , pmVSD i1 %%

3 EHEKFETHpmVSD N AHEREESEGERE

RO
Table 3 Analysis of risk factors of post-procedure heart
blocks after transcatheter closure of pmVSD in

basal occlusion subgroup

P/ 2R 4 N s SR

GRS (n=117) (n=17) P
DAVD(mm) 5.18 +3.55 7.69+545 0.103
DDSTV (mm) 6.46 + 1.96 571204  0.067
PO EA(mm) 302+ 1.42 419274  0.020

IR B A% S BRI, R rh 4 % T R XU R
520114 h B 4sie—80Y

] PN A1 SCHk 3 pmVSD A A B A 515 S 6
TR AN 9.7%~34.4% , FHorh 25 1 By 35458 S LT
KRR 0%~4.8%" ", R J5 H &AL T B AR E
F M 0%~10.6% ">+ 0 e E b EHERR DDSTV
IR RS ARG TR S A% S BEL T 1R 8K
2011 4E 20 A S ik 38 . 2011 4F20Hr A4 S BELTE 0
RRAERF 14.5% , AR RA R R 9.2%, 2011
AR AT BT & e BE s AR R BELT 4 1 (47228 ,1.8%)
F 58 APk 26 RS AL B 3 1] (3/228,1.3% ) , FEA
WFFE R KAz . 2011 4553 By b A S B A% 52
1041 (10/228,4.4%) , ARWF 5 8T &AL 5 BH T3
WA o T 2011 AFE A b R B P344I R 13.8 %7
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Table 4 Univariate and multivariate logistic regression analysis of risk factors in basal occlusion subgroup

) L ES ZHAER

Bt OR(95%C1) Pl OR(95%C) Pl
AR 1.014(0.98~1.049) 0.415 — —
B 1.278(0.46~3.548) 0.638 — —
e i AR 1.068(0.969~1.176) 0.185 — —
L EEP AR 1.085(0.987~1.194) 0.093 — —
HOEEF KRN 1.061(0.928~1.214) 0.386 — —
DAVD 1.153(1.025~1.297) 0.018 1.162(1.030~1.310) 0.015
DDSTV 0.814(0.618~1.072) 0.143 — —
e 0 B 1.330(1.027~1.722) 0.030 1.369(1.047~1.790) 0.022
LS N 1.018(0.897~1.155) 0.785 — —
LER AR 1.176(0.982~1.408) 0.078 — —
HEER 1.186(0.948~1.484) 0.135 — —
K 1.121(0.832~1.511) 0.451 — —
DDOW 1.231(0.806~1.879) 0.336 — —
TR [E] 0.278(0.058~1.321) 0.107 — —
X £ MG i) 0.978(0.892~1.073) 0.643 — —

ARG /N, R FNAR 4 B R4 75 HE AT o

pmVSD A Jf FEHR I 5, SCHR I8 iR N B i
i t R 26.7%~61.8%" " 15 S B A& AR B
W, A RAAL TR . I8 SCERIRE A IR
B AL SRR & AR, AT RE TR R R A2 R AR
Tii/NCES4 10 %), A58 a3 pmVSD 1 #6355
B Y E N E RO BIES, TR, A S
Xof 4 = R 9 B () B = A kS AR R
Uit S 258 . ARG K ARG 1L SR £ A 4
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AR PEEIGIHE . B E S — R g
Tk B AR RO, Al AR AR R A = b R, A2
B AN R 58 = S A7 [a] B e D A
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PRI o RESEBIR 2 B R MG AR A A 45 4 4 40 1R D
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FLCHR N E B = AR 8, A S L
240, NI HF DAVD . DDSTV X 4% 5 BHL# 114 5% 1l
B URK FEA TG ABHEE A FH e 28 1, ARy
FE 7 TEAR A IR R , 00 AT AR A TR P B 1
1, %F DAVD F1 DDSTV m] AR il o X T 3 IS &
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Jei BT 2 A% S BELTA A9 X6 B e, 7 SR BB 7™ 25 ) W
F B
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