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Joe QTd 2B AL AEAEIT ] H 2 5 30 20 A R 032 B ( P<0.05) 3 CLBBB 2H 5%F BAZH 1Y JTed A2 2% S8 Gttt
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Changes in electrocardiographic parameters in children with complete left bundle
branch block early after transcatheter closure of ventricular septal defect

WEI Li, LU Yong-Yi, HUA Yi-Min, ZHOU Kai-Yu, YE Qiang-Hua, WANG Chuan, WANG Xiao, YAN Song, LIU Ju-
Fang. Department of Pediatrics, West China Second University Hospital/Key Laboratory of Birth Defects and Related
Diseases of Women and Children, Ministry of Education, Sichuan University, Chengdu 610041, China (Ye O-H, Email:
yeqianghua949@sohu.com)

Abstract: Objective  To observe the changes in electrocardiographic parameters in children with complete left
bundle branch block (CLBBB) after the transcatheter closure of simple ventricular septal defect (VSD). Methods A
total of 21 children with CLBBB early after transcatheter closure of perimembranous VSD were recruited. Another 21
children without any type of arrhythmia after transcatheter closure of perimembranous VSD were enrolled as the control
group. The sex, age, and the size of occluder were matched between the two groups. The changes in the following indices
were compared between the two groups: left ventricular voltage, QT interval, corrected QT interval (QTc), QT dispersion
(QTd), corrected QT dispersion (QTcd), JT dispersion (JTd), and corrected JT dispersion (JTcd) on the electrocardiogram
before transcatheter closure and at 1, 3, 5, 30 days after transcatheter closure. Results  Left ventricular voltage and
JTcd changed with operation time in the CLBBB and control groups (P<0.05). There were interaction effects between
time and grouping in the changes in left ventricular voltage and QTd (P<0.05). There was a significant difference in
JTed between the CLBBB and control groups (P<0.05). There was also a significant difference in left ventricular voltage
between the CLBBB and control groups at 3 and 5 days after the transcatheter closure (P<0.05). Conclusions  There
are significant differences in electrocardiographic left ventricular voltage and JTcd between VSD children with and
without CLBBB early after transcatheter closure. JTcd might be useful in predicting the development of CLBBB early
after transcatheter closure of VSD. [Chin J Contemp Pediatr, 2017, 19(6): 663-667]
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% [8] F& B $51 (ventricular septal defect, VSD )
SRR WA e RO IERE, R 25 BT O E
Wi JE 1149 40%", Tl VSD 25 80% Ay 5 A K =[]
Mg Bl 365 ( perimembranous ventricular septal defects,
PMVSD) o IR AEE PMVSD J&—Fh % 2440
MRYT i, AHJRAR G KA T R AE M LA & T
Fi ] B 458 0 8 ik 45 A BT 2, BR PMIVSD A
ARIT e LA O H I S A H 4 A2 B A,
RUESEVEA R AL S B ( complete left bundle
branch block, CLBBB ) % h/D UL, {EXHUIRERS M
R PO, AHESE RO HUEDILER VSD A AJRYT
Ja i BL CLBBB 5 A& JCAL A Lo HEAR 1 EULAYO
L EAH SCFR AR AT 404, AR DO H BIAH G HE bR
XA LAY IS A oI R T 18
1 ERETE
1.1 HRMK
2014 4 1 H % 2016 4F- 8 H7EFeBe JLEHOAES
ANIRIT RO Z B AR PMVSD L, RJFH
Wi 8L CLBBB (A4 [l 81 CLBBB) 9 21 il i
JLAWITER G0 ABERRE: 4FIE 2~14 %5 KA
HL TR B Ao 2 i s o, ARG IR H A
LIRSt o RIS DAPE D] AR % e a5 3 4% R/ Ntk AT
11 fext, 2RI RIS IR G IR O
SRR AL PMVSD SEUL 21 A % iR
1.2 Fik5ER

SR A L RN A 5 98 A bR 1 1) S8 LR
g N R DRI ENES I - =2 B o S Y S DA e

BGRAT B ABILRRAT. RJF 1d. RIG
3d. RJF5dEARJE30dmHEL, fE-—Llk
NGB, R B & RVS ., SVI IR B AR
LR (RV5+SV1) o SRJG R —% Mk A Gt A —H
I AT Lo Ei ] 2R 0 2 N T 308 BT S 4 S R 35 I 1)
D, N THERE N, QRS . LS M T PRy
A BOE I TS E, HHENLA SIS QT
B 0284 TE Y QT [RIIBIC QTe ) QT BHLEE( QTd ),
DFAGIERY QT BHUE (QTed) | JT BEHUE (JTd )
FLOERIIER JT B HUE (JTed)
1.3 HIESHF

KM SPSS 18.0 AT Ge it 2440 Hr . THE%E
BB + bR (x+s) Fo5, 4R
AL TR T 2550 B, R — ) 50 24 ] b3
KBS FEAS ¢ K256, P<0.05 2534 Gl

2 #R

2.1 CLBBB 5WBAARFEEZRENT
[EEE N YWt VA S o N N R L S A TR A

( F=5.909, P=0.003) ; CLBBB 415 X} I8 4 [a] /&
FHEEAG 3 dIZEFAGIE X (122,550,
P=0.021) , RJG5dm 2RI E % %2 X

(1=2.332, P=0.042) ; WA =W RS2
I KA PR W RRAR, (HEE ] (] 5 0 A A7 AE 35S B
O (F=3.884, P=0.019) , HJ CLBBB H7E AR5
3d AE RIS Rmr, MIRAAEARS 1dEm
Flfm. W1,

*1 CLBBBASMBAREAEZHEMNEZNL (mv)
it 1518k AR RJE 1d ARJ534d ARJF54d AJ5 30d
X HE A 21 35+12 40+14 3.0+0.8 28+0.7 28+1.1
CLBBB 4 21 35+1.1 42+12 4415 42+18 3.1+£0.9

0 EEIMG ORI 5T R, SRR ( F=5.909, P=0.003) , NEESTN (F=2.093, P=0.167) ; IHEKEZE

SN RAFAEA TR (F=3.884, P=0.019) .

2.2 CLBBBA5XRAARE QT EHHKZEZK
PAZH A8 L QT (RIS Fifi T AR s 1] 18 A2 Ak i e A=

B W28 fk (F=1.16, P=0.34) ; CLBBB 4 5 %I &

ZH2H[A] QT (A A2z R g it 27 L (F=1.97,

P=0.184) ; WL} [8] 5 43 20 A A7 6 28 B3 i
(F=0.862, P=0.493) , RIWZH 4 mfE) 5 QT 281k
HR—EL, Wk 2,
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%X 2 CLBBBASIMHAARE QT EHEAKZTNL (ms)

20531 % ARHi AJF1d ARJF3d P NERR AJ5 30d
X2 21 329 + 25 327+35 327 +23 327+35 325 +28
CLBBB 41 21 333+ 19 33822 358 + 41 361 +53 352 +£35

W EEMEROR T 2200 R, QT MU AIELEN N (F=1.16, P=0.34) , W ARELESMARUN (F=1.97, P=0.184) ; I[H]FEZ
S A B WAL H AN (F=0.862, P=0.493) .

2.3 CLBBBAS3RBAARE QTc B P=0.49) ; W Z ) [a] 5 4 20 AN A7 7E 58 18
W20 B L QTe AN Bl = AR B[] () A2 Ak i & A (F=0.567, P=0.462) , BIWi4l 40} [E S QTe 48

B & 75 4k (F=2.513, P=0.05) ; CLBBB 21 5 %  fbia%h—%, Wk 3,

W2 8] QTe [b 4% 25 5 o 4t it 2% & L (F=0.5,

%X 3 CLBBBASMMHRAARSE QTc T (ms)

20 51 %L AHT 1d 3d 5d 30d
Xof I 2H 21 432+ 36 450 + 41 431 +33 445 + 29 419 + 28
CLBBB 41 21 417+ 18 436 + 33 432+ 11 431 + 41 421 +36

0 EEMEROR T 22007 R, QTe NELERFRIZLR. ( F=2.513, P=0.05) , WAELESMRN (F=0.5, P=0.49) ; B[]FEZ 5%
HNFE LI TN (F=0.567, P=0.462) ,

2.4 CLBBBAS3RAARE QTd HZE{L P=0.172 ) WS 8] 5 3 A AEAE S AN ( F=3.154,

WZH B L QTd A BE T AR I B 28 fk i & 4 P=0.027) , Bl CLBBB 41 QTd 7EARJG 1d#5, &
] i 25 4k ( F=1.063, P=0.391) ; CLBBB 41 5 %} Ja 5 d hEeE, TXRERZARRS 1 d i hn 2 i s e
HEZH [B] QTd Lb# 22 7 G it 22 B X (F=2.249, W3k 4,

X4 CLBBBASWHRAARG QTdHILEEK (ms)

20 51 %L PNG) 1d 3d 5d 30d
Xof I 2H 21 82 + 64 129 + 176 83+ 125 93+ 69 73 =61
CLBBB 41 21 59 +33 86 + 63 77 + 34 113+93 79 + 56

0 EEMEROR T 22007 AR, QTd AELERTFIZN (F=1.063, P=0.391) , WAELESFHRUN (F=2.249, P=0.172) ; B]HEZE
50N B HAN (F=3.154, P=0.027)

2.5 CLBBBAS3RBAARRE QTcd B P=0.493) ; WLEL ] [H] 5 53 4 AN £F 7E 28 5 R

P4 B8 L QTed A Bl A B[] 19 22 1k 11 & 2 (F=2.138, P=0.153) , BIPIZLAHFE S QTed 28
B A8 b (F=1.297, P=0309) ; CLBBB4l 5 X}  fb#a#—%, WEARAR 1dWSEREKT, 25
HRZH [B] QTed M 22 F G245 L (F=0.171, IR, W3R 5,

%&5 CLBBBASXRAARRE QTcd HEHL (ms)

2057 % ARAT 1d 3d 5d 30d
oyt 21 109 + 88 172 +214 111+170 120 = 81 93+ 71
CLBBB 41 21 74 + 41 115+ 93 92 +36 95+ 70 95+ 70

W WEMEGERT 2200 B, QTed AEAERAIZN ( F=1.297, P=0.309) , WATELESFHRN (F=0.171, P=0.493) ; Hf[f][A
ZHHNE BT ERN (F=2.138, P=0.153) .
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2.6 CLBBBASXRAARRE JTd WL P=0.823) ; WL} [H] 5 43 4 N A7 78 28 5 &L

WAL JTd AN BE T AR s [a] 4 28 Ak i & 2E (F=1.071, P=0.385) , RBP4 )41 i) o JTd A%
By & A8 kb (F=1.318, P=0.282) ; CLBBB 41 5 et —ak, BEARE S ERFEKE, 2
X REAL[E] JTd e 22 RG24 8 L (F=0.53, A%, W3k 6.

%> 6 CLBBBASXHBAARFJITdHZHL (ms)

205 % PNl NERE ARJF 3d ARJF5d AR5 30d
popiicHaE| 21 109 + 80 65+6 84 + 64 96 + 51 70+5
CLBBB 41 21 65 24 92152 93 +30 134 + 87 63 =30

W EAEIMEGORT 2200 s, JTd ARTFEAERF RN ( F=1.318, P=0.282) , WATEIESMHRN ( F=0.53, P=0.823) ; WHE]H K5
SN ZW TR HRN (F=1.071, P=0.385) .

2.7 CLBBB#H5XRAARE JTcd T P=0.040) , B/RAJG CLBBB 411y JTed 25 T % IR

Wi 5L ITed b6 F AR B fa] (9 A8 fb i A8 b 2 WS IR] S5 0 AN AFEAE RS B ( F=1.197,
(F=3.696, P=0.033) ; CLBBB # 5 %I M 40  P=0.326), BPWZH G4 BE] & JTed Z8fkilasi—3k
[ JTed [k 3 22 5 1 48 it % & X (F=5.562, W3R 7,

*®7 CLBBBASXWRAARGE JTcd WX  (ms)

213 1% ARHT AJE 1d ARJF3d ARJF5d AJ5 30d
popiiHaE| 21 79 £ 49 109 + 31 50 £ 15 104 £ 25 79 £ 14
CLBBB 41 21 75 + 28 135 + 73 110+ 36 175+ 99 84 + 41

W EE ISR 0T R, JTed FELEITAIZON ( F=3.696, P=0.033) , WIFAEST4HA0N ( F=5.562, P=0.040) ; I[E]HZE 54
HINE LA RN (F=1.197, P=0.326) .

2.8 #I3 FISNIY KA s . Ze = B sh Rk b = (A

21 ) CLBBB & JL ', 3 il CLBBB ! #i 7£ L= NUL S, e ML A% 38 B
ARE1d, RBIHERAEARE 3L, 3BHRERE  AREEFESFRENT, HiNFsLE. A0=F
5d, 3UIHBEARG 7d. R 30d & A CHA, Z ) S e B A B )20 2y L R 1 F AL AR
20 FICRSE IER, A 1 BIEIEPE CLBBB 58 BV #2258, CLBBB W] 5| 2 = [b] [ 4 9L 7 ) iz
564 CLBBB MR EEIE, 2 M EEEN/RA ), AOCFHDGezm, SmbE,. LO0=

RSB AR o (14 70 28 et KOS Il o AR, S A2 T M
Ozdemir %5 " ] Zanco 25 ") 8 75 .0 30 & Fl ek
3 e S 5 607 B R S T 57 b i S £
BELY X6 7 2 BT 4 D RE B FE 0]
PMVSD 4 A697 J5 1 31 CLBBB 24k 7 i VSD L T .o & fp g, e 4

I RIEZ —. FARAEST TEMINE T4, IR, Al RALEY K. LELRE, A
KA L 2R BRI 2 2 2~4 mm, 4y EPE SRR, QT MIMIER 5 42 5 R A o6 1
0] L AR BRI i G I AR AR AT e L A T QTd. JTd ¥y = B HCR AL, J&H W0 LTS
PMVSD S48 il HE R SRS, SURETE SR ROTESs, T ITHE R W % 58 1) B il
B R B ZUK, e SO, e R . B, AR BN R E  E R — B AR
B8] (4 F 38 KoK el 330 f 8 FoOR T e e sl S MR R 22 S i A B 1 AR 5T 21 i)
fLEIRFE P, 11 CLBBB L, 20 6112 K6V 1 4~ H B0

M PMVSD ARG KA 20 R AL SR, O B R SRR EIEN g, REET LR A S R
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{HELY CLBBB il 5 #4f, X SN E5 R Bon o
& CLBBB 2 s J&Xf B4l A2 E HL . (RV5+SV1) |
QT. QTc. QTd, QTed., JTd. JTed 2 5017 7F o 3%
KGN T, —BETEARG 3d K 5d ik
mfE, ARJE 30 d SFEEARE 20T ARHTK X —45
SAAAF R Bfa 2e.0 iL EFE bR  AR L AR 2 —
2, $RFTA PMVSD LA S A8 5 5
Was R8T RE B A B A ZUK M, K
0 A RS A% ol S iU SRR, R ELLE
WL P A TR R —BCRE BE 38, Bl 5 AR 5 9
RN, OHUKIPRZ AR, Haa R s,
HEB A LAY 5 SR AT LA E M ARG 1
AN H B ZE U AR B RS RGO LRI Bl
BTRE, O HES IR E 2R s AT
IEH K, X5 R & A 1 22 RS B 2 7R
J& 1A~ AR ERE A —EL

AWEFE R, CLBBB ARG 3 KA 5 K
()26 % L R S4B B % TR A CLBBB X IR A,
XA RESE T30 CLBBB ) QRS /5 i A& A= A8 Ak e
Ho AR RN, 240  EFEPREE 5504
HZE I HRN, #RTie k4 CLBBB 5, K
Ja AR A R R K, B CLBBB
20 5 X6 R K o e A 3 % ) sk AR O T I Bk 25 R
JTed JEHERR QRS FERE . 1 BE B ZE MY 500 1.0 H
KIH8hR, B B AR 7E CLBBB 41 5% R 4H
250, RMAARGEHY CLBBB 4 JTed & T
() 0 AL, s T 0 ) A ) 8 3 A0 UL
LI Bl IR AT T 25 57

ZE b, VSD B LA A 3% R J5 4 & CLBBB
HRWLOH EE PR A BB A JTed 72257, Hr
JTed JEHERR QRS M. 58 B B Z852 M 9.0 FL A
Febn, XTI B G PR B 236 S K O SR
ARJG B ILATBEH BLRY CLBBB 5.0k B A S %M
{8, BARESE KA S KR — 20 UE S
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