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[HZE] Bm KW LE S S5 A B 5 8 2 8] PR 645 (ventricular septal defect , VSD) Ji5 /0>
HLE (ECG) £, T ECG MU RA MHAEIA . Frik XHRBESEES VSD ez A1 290 il LA T
RJG ECG BV, FrA BILRATARG KA ECG, ARJGE451T1.3.6 1A & 1.2 3.5 8 4EE % ECG, HllG H 3
MR (V) P-R A3 QRS A3 QT A1 F A 1E A QT(QTe) {, WAL LA K ST-T (728 fk, &R Fliiint
[E]:1 ~96 1~ H [ F(40. 16 £29.2) 4 H ], T2 HEESH AN LIRS VSD 510 B B2s 9 Ao 6 B 22
AEIYAE 6 JE 5 LAPN, BB RE BE VSD, BB BHE 2 KT VSD B AR 3 mm KL &, BHIEARJE 290 i 115 4
(39.7% ) I 45 FP 2 E R S5 (1) ECG 228, E A 5 4R L B K IABETT () 200 B &E 42 ECG B8 % 43 fi
(21.5%) . (HXse L TOmR, A K R T B, Bl 80 6281 7 FH 28 A 35 O IR TT 4 FR AN 17 47
FEAE ECG PR (21. 3% ) , RELIRYT I 35 1, 1L 715 ECG BUBE A 26 191(74.3% ) . BEVI 5 4FLL E AT
TR TR I E MBI ECG SRS HA 25 4] (25/200 151,12, 5% ) . 4% ECG Mgl 5 ARBIZH K TG ECG 2k
AL AR L, B W 22 5 . X IR B B 2 AR R L (AVB) 19 S8 L B B 30 I e A P25 DA SR
MEFRONERTT R B BUS LT, 18 ARUREUTHL R EE A VSD M E EE g2 5 2 e H 2
STEREARSG ECG HBLRH AR &, B IR b S RO HUEYT WO A B MR R ol A 1
B, BEARFRYIL A ECC B KA ek Tk & | % — S8 H B (1) ECG B 7%, B ok R BUR 5 b =
AVB F2m 8 LR KR B R (BT —2 BECG (E Rk 2 TS sl K EARET LA T L R A BUS |
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Long-term follow-up of electrocardiogram after transcatheter closure of perimembranous ventricular septal
defect in children WANG Hui-shen Ll Shu-juan ,LIN Yue-se ,Ll Xuan-di,LI Yun-quan,SUN Yun-yun. Department
of Pediatric Cardiology ,The First Affiliated Hospital of Sun Yat-Sen University , Guangzhou 510080 , China
Corresponding author; WANG Hui-shen , Email ; huishenwang@ hotmail. com

[ Abstract] Objective To observe the long-term follow-up data of electrocardiographic ( ECG ) changes and
prognosis after transcatheter closure of perimembranous ventricular septal defect (VSD)in children. Methods 290
pediatric patients with perimembranous VSD who successfully underwent transcatheter closure were followed up . All
patients were checked ECG at 1,3,6,12,24,36,60 and 96 months post procedure. ECG analysis included heart
rates, PR interval, QRS duration, QT interval, corrected QT interval, cardiac rhythm and ST-T changes.
Results  Follow-up time was 1-96 months and mean follow-up time was (40. 16 +29. 2 ) months. Multiplicity analysis
showed that risk factors causing ECG changes included the followings ,age less than 6 years, VSD with aneurysm of
membranous septum ,and choosing too large occluder ( more than 3 mm larger than VSD ). During follow-up, 115 of
290 cases(39. 7% ) developed various ECG changes after the procedure ,and 43 of 200 cases (21.5% ) at five years
follow-up still showed ECG changes , but all patients were asymptomatic and had satisfactory growth . Only 17 of 80
cases (21. 3% )who had been treated with steroid hormones and prophylactic myocardial nutritional therapy showed
ECG changes ,while 26 of 35 cases (74.3% ) who had not used the above treatments still showed ECG changes . 25
cases (25 of 200,12.5% ) with persistent ECG changes at five years follow -up required more intensive observation

and further follow-up. There were significant differences of ECG changes among the pre -operation group, post-
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operation group and without ECG changes group. When severe AVB occurred , some cases were implanted the

temporary pacemaker, and used steroid hormones and myocardial nutritional therapy , which usually made better

prognosis. Conclusions It is very important to choose suitable VSD occluders . If ECG changes occurred after VSD

closure , treatments including steroid hormones ,fructose and vitamins , et al ,should be used as early as possible ,which

would make benefits for recovery . Most of the ECG changes which appeared earlier after the interventional procedure

usually are benign and recruitable . In our study, there are some cases with severe ECG changes , but no cases have

changed into three degree AVB nor affected the patients 'growth. However , further follow-up is needed for some cases

with persistent ECG changes .
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septal defec , VSD) ZEIGIRTFJE LI | V72 SCHRARGHE O
W R HAR e LI e | TR B e Ak B
S:BH T (atrioventricular block , AVB) J& /™ 8 ) & 9iE 2
U XPEATEREARRY VSD BULBEATRIRET, L
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Interventional treatment ;  Long-

VSD EHE AR S A e B AR R 4, 259 il L1k
FHAEDRUEHE RS 29 BIEFHAEXTFREY B4R (0 2 i3k
FH/ANEFGD R EERS

2. PARFNRIT Ik iAW & e DB T ik
VSD R/ JEAS EBAE K H: 5 3= 3 KA i) i 3 OC 3R 5
STIEBNIIK-VSD- I KIS, 26 I ko I A %
M IS B AR Sk R B E A KR A
3% VSD, SR8 2 i 0 3 1B A2 W I I PR
e I AIA B E RO R AT, #fA TS IKIRTC SO,
ECG WEITC AVB J&5 Bt 3548 . AR5 30 = B 5k
HEE AVB e PEA S A% 5B (CRBBB ) 858 2 1
Ao 3 A% T B (CLBBB) £— 2 & AVB 45 HoAth ™
FORIH I, 25T IR R L e A ZEE RO
BT, WL IN TIOR3
i R 37 1 1A N DA W il 1 v 53 NN EZY 2 N
S A 35 BI7EEN% S I CRBBB Al CLBBB Z5.0HL ik
AR AR ST BUTE B A (HR 45 T TR R E RO
WWESY AAEH B = AVB 5 —J& AVB ¥ CLBBB ff
MRkt %8 (VT) Ja A4 R FH R 8 320 LR IT
S BN PR AR AR R R R 5 Y B
CRBBB Fl CLBBB &— % —Jf AVB 250 i sh 5481k 1
SO 3 R Fp 2 B A N7 BT B ) K 3 RO 20 5T 1R
FRTELS T 3 ~5 d PR FURME S 4 e R A E TR O IR
57, SR B RREEYT 1 AL L,

3. BV A BJLARHET ECG $ A HLIN it 77,
ARIG M IR LI R G R W 24 h IFic s, R
57 d ZWNEH R A 12 FERD ECG il k16K
e, ARET 13,6 MH 1235 844 12 T8k
[{ ECG, Hilix A shillEL0 2R (HR) \P-R [A]3 QRS [A]
W QT [ KA TE B QT(QTe ), WL HE K ST-T Y
AR, BB IEFT 24 h 37 ECG KAy,

= Gt eEhb

SKH SPSS 15. 0 Gei i it AL T Kaplan-
Meier SR 20T, AT R R FH5T, T 5dE LAY
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A7 K, 24 %R BRI R 7 20 #r
(one-way ANOVA) , T 25554 R LSD K5, SR (1) FL 3%
FKHEITRE:  BIE LA P <0.05 N2ZERASHFE X,

# R

JBERREVIE] 1 ~96 4~ H |, F3(40.16 £29.2) >
H o 172 W R BIE & BLEE /N LEEEE VSD 51
O LBV G I PR R 2 IR A VSD; AR/ T 6 J
B AT R B AR AR KT VSD HAE 3 mm
PLE L H OR fEHHERTIK 13.2(95% Al {5 X 18] 4 9.5 ~
17.9;P <0.05) ; RJ54A T KT LA FE = 0 LUA
JrRY —fEk N Z , OR fh11HE 3. 3 (95% I{FIX [0
0.3~4.5;P<0.05), S5 VSD K/ FAMFA]
LR Z TR (OR ffiiHEHIRE 1,P <0.01)

BEDTERL R —2E ECG {HA FT#E K, JLHJE QRS
QT (HTARJG 1 A~H GBI IRA T K, 27 A5
TR (R 1) ABTEIEE T,

BHEARIG 290 BilhA 115 4(39. 7% ) 76 1 JH A H
A MHEEAFN ECC A (£ 2), A5 FD LK
WARADTHY 200 1] dE4E ECC MeAs 3 43 14)(21. 5% ) 4T
KKK x" =17.86,P <0.01, Bt 5 4ELL BT HR
B A HL AR 25 111(25/200 $1,12.5% ) (£3)

BHEARSG 115 Bl B FluO B 2R 2 K IR 47
FE1E ECG U284 43 9], (Hax #6 f L Tehe k| A K &
R, 23 BEME IR ONIAIT Y 80 FIBEV H 17
BATFEAE ECG BB (21.3% ) ,35 IR & e
FLDNIRYT RS AEE ECG 228 3 26 191 (74.3% ) 3 4T
Rl X ME R 29.3,P <0.01, A Kt FH i i
BIRDNEAITHY 35 GlEE ARSI A4 =B AVB &
3 5], R T R R M SR AR 2 188 R AR TR]

FEOHLEIRCAR i 80 91 K Bk i FH 2 FE R D LA
P BIEAR ST &4 — % AVB £ CLBBB K4
RV VT, bR VS F2 O NERYT R R s G
B AR PR 5t EEE k CLBBB 19 9 iRl 1755 1
Bl RN 58 M A RS A% S B (IRBBB) 4b, JL
4% 8 9l ECG AR IE 7, i e 1 B R4 L T i
54N CRBBB B, IRBBB 1 42 il 43 32 A% 5 BH i s 11 8
1], WA A2 55 TR BG4 17 617 (X {8k 29.3,P <
0.01)(%4).

FFEE ECG BB BEVI #5185 AR AT 2H S TG O s
I ECG &EXT L, WA B3 2257, AR5 T ECG &
B ECG AR RIAIN L I B 257 (£ 5) .

HJE AVB UL ECG #5IH AR MV A 1 B
JEREGIN 5 5 L, SR /N B B 3 R o e e
WO RS 1 R &% CLBBB, W H 8
MR MEFONEEIRIT 7 IER ECG, ki 6 T~ H
Je, B P A B RIS IR R A CLBBB I FF —
FE LAY AVB, Bfi17 2 1 AFR — % 11 /0 AVB H BT 1
2 AT IR AR B B35 2B AN S D B
CRBBB {4 CLBBB,

4 ARG B = AVB 8 —JF AVB ff
CLBBB £ VT B JL,B& T 1 5] —J AVB £ CLBBB M[%
KAEVT L, FEARFE 2 KAV EL QRS A1 QTe ZEK:
PRIt R RUR A e A RSB R ORI R, &
A ECG 5221w Ah, Hofth 3 491 Ko ikl B i st 4 | 5t
7 FH % 2 RN 50 LA IR 97 )5 % A 1Al B CLBBB FlI
CRBBB K &R LA H, RIFHWKE MR EMN
CRBBB,, #5155t Be s Ferb 1 9B 1 8 4%
554 /% CRBBB 2T 43S LT, 73 41 2 BilRl 17 5 4F 1
{5} IRBBB, 1 fi] ECG 54K TE# .

F£1 PNJUEFEES VSD HIEAR G ECG FET%OR!

it 1] 1% Ly E 2 (K /min ) P-R [ (ms) QRS [a]3% (ms) QT [A]34] (ms) QTe(ms)
AHT 290 85.0£19.4 130.0 £12.7 79.2+8.8 332.6+28.2 404.9 £29.2
RIE1AAUL 290 89.5£15.6" 132.7+11.0 94.33 £20.7° 366.7 +28. 8" 421.3 £26. 8"
ARG 4R L 270 95.0 +19.4" 131.1+11.6 89.6 +12.3" 335.8 +33.0 415.8 +18.4°
ARJG 2 4L F 250 91.2+19.0 128.6 +19.7 84.2 £15.8" 334.1+30.3 429.5 +26. 0"
KRG 3 4ELL 1 230 86.8 £16. 4 131.4 +£15.2 85.4+15.7" 347.3 £30.0" 423.8 £19.6"
ARG 4 4L 210 95.9%19.0" 130.8 +15.6 86.1£16.5" 355.5 +38.8" 423.4+23.1"
ENERE SV 200 91.1+19.7 129.1+17.2 90.9 +18.2" 360.4 +37.5" 426.5 +23.3*
ARG 8 4F 50 90.1+19.2 130.1 £16.2 89.9 £17.1° 358.4 +37.5" 425.5+23.1°
FA8 10.0 0.9 14.0 11.0 14.2

a4 S5ARREX L P <0.01,P <0. 05



. 2866- Bl R E 24 3 (IR 2012 456 A% 6 %45 11 ] Chin J Clinicians ( Electronic Edition) , June 1,2012,Vol.6,No. 11

F 2 290 fiEHE VSD A EIEF R 1 N A4 ECG AR

——— 5 I 4
NGRS Bk HAL(%)
=JE AVB 5 " AVB ff: CRBBB + & PE VT 4 1.4 AL Bl R B 2R RS R R RE VSD Y R L
CLBBB 5 CLBBB + IRBBB( [ i) 9 3.1 PEPEREE A R O ORISR N R B 4
CRBBB 5{—J¥ AVB + IRBBB 26 9.0 X ] = R 11 3 e R A 7 S R S 45 st 22 300 X6 S
IRBBB 1 /2 1 4 % LM 28 9.7 JERE VSD LA o Kk #e g de , HE5 R 5 50
Frsk—JiE AVB 2 0.7 BOHL O T ATEAT R R T R e R S
S A PO B AR R AP AVE 8 2.8 SRIEE, MEEIESURG, URRE REFEEESS,
9 A S VT 3 1.0 XA LRI TR S T fif sttt 11 e L 5 ) Bl 2H 23 i 91
A0 2 L 2 0.7 KR W FIBr e R A 25
ST-T W . Fi {25 21 7.2 BT 5 4EJ5 A B VSD B R 5 HU0 S B — Lk
e 4t 2 0.7 ECG B n] LUK B 1K SO PR 4k 2L, B AR 5
S 10 > R ¥ CRBBB I IRBBB 45 ECG 728 78 KW Bt 5
LR ECG B 115 39.6 FRE b — S — g ST-T ek As L4 e I I &
I R R R RO IATT 80 27.6 VT B % i 3 N J W 4 1 0 B s AR AN 58 21 AVB
5 ECG BB TE DT RH AT MRS TE %, A B L
F3 200 GIKEYT S5 4ELL E ECG iRAsm PR Z I EE ARG IE ECG M2 M K IRt 1 i 20 H 3
R A wa o matce)  ERED
L W TE Y ECG M 25 12.5 AL LE R JEFB VSD EHHEAR TS 290 il A 115 4
[E] Bk — % T % AVB 4 % £ CLBBB (T (39.7% ) HiL ECG EAI#R A 80 BIZISHEAE T L
A J5 CRBBB) : e SHRIT , KB4 (79% ) TEFE T PR S M IE % ECG LAY 17
CLBBB F6% CLBBB £ IRBEB 1 T (21 9% )52 ECC 28 BAERRBE 34 s, A
CRBBB 8 CRBBB + 7¢ fiif 43 2 FHL i 13 7.5 AUPACE M SE R AVB i 2 BRI KT
IRBBB + 7] 53 % LA 10 9.5 WS Jysatkfe, —28 CRBBB sl CLBBB iz inyT
IRBEB h Py A %% 8 IRBBB B8 WK EIE R . MARZIRITI 35
S s - b 26 B (74% ) Frsk ECG UL, 5433767 1Y 80
oL K () 1 s IR AT GE T X (X {H29.3,P <0.01) , lLdlth
STT W i s 3 s K= AVB HUENGITH 2 TR 2L G IO HL L
KB U e BCG “ )1s AR GIE A L AR GDER A N  HEEAR Th el AR5 B

ECG S oA | )BT 0 TR 1 v FH R g 5 O AL
Fa 115 BIEERE B ECC MBI N IEYY S IC TR 1A 7 41 R i - 422 O B e AR X B (1))

20 531 1%k ECG 27 T B IA B M AVB
T 1697 41 80 17 9 1
T IHITH 35 26 17 3

N} 29.25 21.29 -

P 0. 000 0. 000 0. 005

x5 /DL VSD BIEAR G BEVIRRS: ECC R4 5 AR BT TC SR ASAEXT L (% +5)

4151 1%k LFE (YR /min ) P-R [ 18] (ms) QRS [E 3 (ms) QT 39 (ms) QTe(ms)
ENIEE 290 85.0+19. 4 130.0 +12.7 79.2 +8.8 332.6 £28.2 404.9 £29.2
T ECG M AR 4] 157 88.8£15.3 127.32 +12.2 83.7+14.0 340.2 £29.0 410.6 +20.2
Frgk BCG s s 4] 43 99.4 +19.4" 135.5 £16.5™ 105.5 +19. 1 364.2 +35.5% 437.7 £25. 4™
F 14 10. 4 6.2 13.9 14. 8 16.2

W SRR, *P <0.01,"P <0.05; 5J¢ ECG B 1, P <0. 01
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SEIRYT AT BEXT AR B K A sk 2 A L S 7 1k R AR R
FEEsE A AVB A HE B, dEUOEHEAR S B ECG 2k
A S T BRI R AE 3RO WL YT & 5 nl 191 ™
FDARIHE KA DOZIET A 1 2 iy

BT ECG &R REIEANE 1 A~ HEF QRS [A] ]
H1 QTe fH BARAEIEH G HE B B AR K | X ie
BHEARIF ECG FREEHUEAL QT R QTe B B AEKATC,
Fr AT EHEAR G B LE RN i K WBEDT ECC T ff45H
NS, FHEARIG BECC Frsh AR 4l A B % A i F st
ARG TCH S R 4 I BCG S E LB E 2 5
RN IS AR ST HRLE BCC B8 1 U L REZ A T2 )
U Z | NI R BD B =N N2 % = S NE= B Y R
VSD AR5 & 5E Mo A AVB J& ™ H It A E, ik
ARG FTBES A ECG AR BE fy s, o 2
CRBBB ,CLBBB % IRBBB f}: 7 1iif 4 3 f& 5 fHL i ECG
AL A 18] B B R U

I FHA AT k5 25 0] B b 76 I R T A
— S0 L PR R A M A Y, (E R R ARAR 0 7R /N LR
KERSBEh SR EMA 207 s e 47k
VI T A T SRR B T R R A
X —TAER I R85 R R E , B U5 B0 R U5 R R, AR
M+ ECG WIBEDT &0 T REHE & MRS VSD 4
NIBIF KPP RO TS | B FE$2 i — 2o B0 0 Rk 7
ECSCHbIE R U AN, A Bl T I AR B A 4 4
TR,
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