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FEL, Ho = B H (VSD) 12 1], i s fioResk s (PS) 14 41, 57 ] bdskdst (ASD) 14 5], Zhjbk 348 A 14 (PDA ) 37 i,
KA 5 BV 2] AREe ARJ5 6 h 24 h 72 h J& 7 d {917 0 JULEE ( AST ,CK .CKMB) JJLE5 8 [ I( ¢Tnl) F1 CRP {H {145
fbo B8R VSD 4 AST KEFARFHIZI, ARG 6 h FIARJG 24 h B 8 5 FHAth 3 #26A CHD 41 (P <0.05) ; RJFH
ZIFA)G 6 h %410 CK & CKMB /K254 501222 3, L VSD Al s RJG 72 h FIRJG 7 d PDA 41 CRP K-
B2 T HA3 A2 CHD 41(P <0.05) . S5 ARATAHE, RJG 6 h 124 h,4 #2587 CHD 4 AST #8H B Ft & (P
< 0.05) s RJFRIZIFIAR G 6 h,VSD 41 CK F1 CKMB 7K-F-H AR [T B A5 (P < 0.05) ; RJ5RIZIFIARE 6 h,VSD,
PDA #1 PS 41 ¢Tnl K EHARRTH BT (P <0.05) ;PDA 41 CRP /KEARE 24 h .72 h #17 d BARHAET I (P <0.05),
2% A AJRYT CHD 7 d YAl 5 [0, L VSD W, EEAERTEAREEE AT 24 h BRI, A5 R 8 %
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Myocardial injury and inflammatory response after interventional therapy in chil-
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Abstract: Objective To study myocardial injury and inflammatory response within 7 days after interventional therapy
in children with congenital heart disease (CHD). Methods A total of 77 children with CHD, including 12 cases of
ventricular septal defect (VSD), 14 cases of atrial septal defect (ASD), 14 cases of pulmonary stenosis (PS) and 37 cases
of patent ductus arteriosus (PDA), were enrolled. The levels of myocardial enzyme ( AST, CK and CKMB), cardiac
troponin I (¢Tnl) and CRP in serum were measured before operation, immediately after operation, and 6 hrs, 24 hrs, 72 hrs
and 7 days after operation. Results Serum AST levels in the VSD group were significantly higher than the other CHD
groups immediately after operation, and 6 hrs and 24 hrs after operation (P < 0.05). There were significant differences in
serum CK and CKMB levels among the four CHD groups immediately and 6 hrs after operation (P < 0.05), and the
highest serum CK and CKMB levels were found in the VSD group. Serum CRP levels in the PDA group were significantly
higher than the other CHD groups 72 hrs and 7 days after operation (P <0.05). Compared with before operation, serum
AST levels increased significantly in all four CHD groups 6 and 24 hrs after operation groups (P <0.05). Serum CK and
CKMB levels increased significantly in the VSD group immediately and 6 hrs after operation (P < 0.05). Serum c¢Tnl
levels increased significantly in the VSD, PDA and PS groups immediately and 6 hrs after operation (P < 0.05). The
PDA group showed increased CRP levels 24 hrs, 72 hrs and 7 days after operation (P <0.05). Conclusions Minor
myocardial injury can be noted within 7 days after interventional therapy in children with CHD and mainly occurs between
immediately and 24 hrs after operation. The injury is more significant in VSD cases. The interventional therapy does not
cause significant inflammation. [ Chin J Contemp Pediatr, 2012, 14(6) . 422 —425 ]

Key words: Congenital heart disease; Interventional therapy; Myocardial injury; Inflammatory response; Child

[ Wit
[

H 1712011 =10 —06; [ f& 8] H 1112012 - 04 - 08
i H 34 | s AT IR (HIEES 09C200) o
[YEFRIA JULSE, Lo AR, BAEEI, B2,

. 422 -



55 14 555 6 1)
2012 4E 6

W E % &L &

Chin J Contemp Pediatr

Vol. 14 No. 6
Jun. 2012

K EDE A S KM RS (CHD) & 95 358
R E R Z —, KIGRLAH T%o ~ 8%o, i At 1, T
[l 4308 CHD JBLZ 15 7 BEE A AR
PE R AL R A AW i , ok 8% CHD (8 L3 i
TG AR AE T BUSAL T ARG YT R RORY . B
I ABRAE T B 22 AR, BRI B
P, T R X A2 2 R L S5 I Y EE 4
A5, PAN AT S A i 23 %8 o0 FL 4 3 o8 — A 3
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I ARRE AR AARAIE Koo L IR, IR T U ARLC) JUL 22 A8
TN R A I A 0E 8L, WAE — 5 REFE B AF
FERUIND LR . B RTA %/8NJL CHD 4 AR YT
LRI R RS M Z27E ARG 3 d I, I
[EVAFDRT K, A AR TT SAE S LI BIFFE IR AS 22 I
AR WL 77 1) CHD LA NIGITFRT AR G
1) N JUL I 27 R0 9 0 S 048 Bk 28 Ak, LR/
AJBIT RN L CHD o LA L 9&E S5 g 1) 5% i, 2
— T CHD A NIGIT &2k,
1 #REFE
1.1 HRIK

TEFE 2008 4 10 J] & 2010 45 7 A AR #4851
JLEBE B 0 W RF#EAT CHD A AJRY7 L 77 i,
77 B IL, 55 36 i, 4 41 AR 4 S A R 16 %
(192 40~ H) , F#4 49 £38 D H o Wit srAih : sk
AN (PDA)37 4], [A] f k5t (ASD ) 14 f31], Jifi 2y Jik
MR (PS) 14 5], 5 W] fR 5 (VSD) 12 1], A BEAR
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1.2 Ak

1.2.1 AANEH HF PDA ,ASD . VSD £ A&

I B A A AR B SRR A BR A Rl 44,
T PS Yok A3k Gy 9K F45 B 1 [E BLAT 2 m] 24t
ARG LR T SE A i JORR T, XA AP 4 19 AR 4 LR
I Z AR R R RIS . A AERAEYS B A7 00 I K
Fi R sh ki i T4 22 AR s KR AR

1.2.2 HARKEABENE  TARET24 h, K5
RIZI AR5 6 h RJ524 h RJ572 h R 7 d 435
FECAME F PR L 2 mL, 43 B L, 2R 4T 0 LR 2%
(AST .CK .CKMB) U WLALZE 1 (¢Tnl) F1 CRP 4
Wi, SR FH Anthos 2010 ZY AR {X, F ELISA il &
Tl (70 &0 gt SR B AE DR A BR S FI 1) 5
K FH 26 [/ BECKMAN COULT /A ] ffj DXC800 %1 4
B 2l A AT AR AST ; 2R F R 00 8 CK (36

BECKMAN COULT 7% A ELE ) 5 ok FH G e i
Tl . CKMB (370 &5l A s A 1 2 A= RO
RN FIFRAE ) 5 DAGRyE He ittt 4T CRP (Rl s (371
BT SRR AE YRR BR A ml 44t |
1.3 SFitZEDH

{1 FH SPSS 13. 0 BT GE 12440 B o B4 LA
BB £ A2 (x 2 s) SO BGERR . RV R
Zotk s 2 NS AR SR R, P <0.05
hERA GRS

2 #R

2.1 AT NBITHIE AST MEEL

ARAGTEASG 72 h ARJ5 7 d AS[F] CHD 41[a] AST
IKFTE At 22 5% (AR J5 B 2] =R J5 24 h, VSD 41
B 55 2 At 3 257 CHD 41 (P <0.05) ,J5 3 Ff
CHD 48] b 25 55 LG 247 Lo 45 Fh 2% CHD
4 AST AP HIFEARG 6 h MRS 24 h FHi, 5ARHS
KM 2R A G EE L (P <0.05) ;K5 72 h
MARSG 7 d R ARFTKF, {2 ASD 4145 8] 8 & TR
Ko W1,

F1 ANEBTEIE AST KFEMTL  (rxs,0/0)

VSD ASD PDA PS . )

(n=12) (n=14) (n=37) (n=14) P P

AHT 37 +11 30 6 35+13 35+11  0.796 0.500

ARJGEIZ] 46 12 34 +92 32 £102 38 +13*  5.256 0.002

ARjg6h 58+14> 44 x120b 41 x1180 47 1420 5610 0.002

ARJG24h 56«15> 45+132P 44 +120b 44 £1320 4,822 0.031

ARJG72h 3811 38 +8b 36 +10 39 +8 0.294 0.830

ARiE7d 4322 38 70 40 +14 42+10  0.347 0.792
F{g 4.222 4.812 4.888 1.944
P 0.002 0.001 0.001 0.096

a: 5 VSD 4l %k, P <0.05; b: 5ARRFTHE, P <0.05

2.2 4y

SGFFRTE CK K EH T
RIGEIZ & A5 6 h VSD 41 CK 7K S0 & & F
ASD F1 PDA 21 , & B2 RA G475 X (P <0.05)
VSD HARJGENZIFIA G 6 h CK 7K %5 A i B 3. 38
F(P<0.05), HAth 3 Fi2 CHD 21 FARJ5 6 h i
T ARBEF &, SRR ZEF TR E
Mo W2,
2.3 T NiBJTRIE CKMB KFHTH
ARJIGEPZIFIAJG 6 h i), VSD 24 CKMB 7K F-HH
T PDAZH (P <0.05), VSD A J5EPZIFIAR
J&i 6 h CKMB 7K FT W i (P <0.05) , Hoft
3 Fh 2 CHD 41 4% B[] 55 CKMB 7K P38 R i 22
SIS E N WHE3,
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2.4 ST NiBITEIE Tl KT
ARIGEIZ] ARJ5 6 h VSD 2l cTnl 7K 5 & F H
s CHD 4, {H22 5% oG8 it2# 75 X VSD .PDA #1 PS

4 Tnl KFFEAR G RIZIFIAR G 6 h BAFTH LT+
(P <0.05), W4,

R2 NTNEITHIE CK KERTH =3 A ANBITRIE CKMB KEREEL
[ % (a3 e B ,10/L ] [ A (U4l ie) ,10/L]
VSD ASD PDA PS VSD ASD PDA PS
(n=12) (n=14) (n=37) (n=14) (n=12) (n=14) (n=37) (n=14)
PNl 160(79 ~205)  125(36 ~213) 88(22~240)  120(35 ~185) PNl 13(3 ~39) 16(5 ~46) 11(6 ~42) 14(5 ~30)
ARIGEIZ] 222(139 ~366) ¢ 117(39 ~275)* 82(25 ~204)2 143(4 ~576) ARIGEIZ  29(10~46)>  19(6~69) 14(4 ~75)% 14(4 ~53)
ARJG6h 248(22~391)¢ 132(88 ~239)* 94(38 ~279)* 169(56 ~633)" ARJG6h 23(7~53)"  20(0~47) 11(1 ~47)2 16(3 ~52)
ARJG 24 h 167(56 ~211)  110(16 ~164) 72(32~774)  90(35 ~390) ARJG24h  10(2~78) 13(5 ~50) 10(1 ~38) 10(5 ~67)
ARJG 72 h 126(35 ~160)  60(25 ~165) 62(24 ~226)  63(25 ~158) RE72h  12(1~28) 14(4 ~46) 12(2 ~40) 12(4 ~42)
ARJG7Td 135(40 ~151)  91(48 ~204) 78(16~345)  71(49 ~176) RE7Td 12(4 ~25) 14(8 ~30) 12(6 ~108) 12(4 ~28)
a: k5 VSD 41 H4s, P <0.05;b: 55 PDA FL45, P <0.05;c: 5 AR [ 4K, P a; 55 VSD 4145, P <0.05; b: SRR HE, P <0.05
<0.05
x4 ANETEIE Tl T [P A5 (DM AEE) ,ng/mL]
VSD ASD PDA PS
(n=12) (n=14) (n=37) (n=14)
ARHT 0.02(0~0.14) 0.04(0.01 ~0.19) 0.05(0~2.45) 0.02(0~1.97)
A Je B 2] 0.11(0 ~2.43)* 0.07(0.01 ~1.42) 0.08(0~2.43)" 0.06(0.01 ~0.30)*
ARJG6h 0.12(0.03 ~1.95)* 0.07(0.01 ~1.34) 0.09(0~1.89)* 0.08(0.02 ~7.60)*
ARJ5 24 h 0.04(0 ~1.17) 0.06(0.01 ~1.05) 0.06(0 ~0.96) 0.03(0 ~12.30)
RJG72 h 0.05(0 ~2.46) 0.02(0~0.77) 0.04(0~1.85) 0.03(0~10.36)
Rig7d 0.04(0~0.11) 0.03(0~0.14) 0.04(0~1.25) 0.02(0~1.67)

a: HARRFLLE, P <0.05

2.5 S NigfTHI/E CRP KEHTH
ARJG 72 h #MIAJE 7 d PDA 41 CRP /K & 55

72 h #17 d CRP /K43 ARG T (P <0.05),
PA72 hy s Hift 3 F2i I CHD 2H 4% 15 [A] 15, CRP 7K

FHALS CHD 41(P<0.05) . PDALLRJE 24 b, FHAHESRLHLE L. WES.

£S5 NNEBITEIE CRP KERT [Pk mMALEIEE) , mg/L]

VSD ASD PDA PS

(n=12) (n=14) (n=37) (n=14)
N 0.30(0.04 ~30.00) 0.30(0.03 ~22.10) 0.30(0 ~17.06) 0.55(0.01 ~11.40)
PNELE 0.21(0~7.60) 0.30(0.09 ~19.00) 0.23(0 ~9.92) 0.51(0 ~8.50)
ARJG6 h 0.25(0 ~8.70) 0.45(0 ~13.00) 0.35(0 ~28.00) 0.59(0 ~8.40)
RJG 24 h 2.40(0.10 ~14.00) 0.62(0.10 ~15.00) 2.41(0~30.50)" 1.47(0.08 ~9.55)
ARJE 72 h 2.71(0 ~8.50)" 1.14(0.13 ~147.00)* 7.77(0.20 ~52.40)" 0.57(0.10 ~9.70)*
PNERE 0.48(0 ~26.30)" 1.37(0.20 ~13.76)* 4.10(0.02 ~34.57)" 0.60(0.13 ~13.76)"

a: 5 PDA 41 %, P <0.05:b: 5ARRFjHE,P <0.05

JEGNE ( SAE B DA SC , Al Sz e P P9 9 15 Zh 7 2
FCERRGE , F R A E , R IR A S E A,
BN RIERRED . T CHD A ATRIT h 345
S22 S R0 O JUL Y B A 5 3 A X A [
o WUBRIBE S B 1 5 47 S Bk X RS A 40 7 1 P A %
BUBRES 5 1) S e A AL 25 , 27 T E00 L 15 A 4 B
PAE SN, MEAF 2L 4845 BT o

3 it

AST ,CK FiI CKMB J& H il FR_E 2P A0 L5 13
i P A L L SR £9% Tl 51
AP AT RO SR 2 B0, — L
BT 4 ~8 h TH5 (e 12 ~24 b 9554
S-7d% . CRE RITIEA A SRS e g n A1 Ashs e 0 DS S b
L UEETEEE PR JORIE SRR e G
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S, 25 5 T 0 B T S TR 5 o B S L 0 UL 4 403
W—E WG . PDA B9 AGEYT BRI A 48
YE5 VSD AHL, (HLC s A 2> F VSD F1 PS, Hoik
S RIERE BRI TE B A . ASD I ATAYT AL
TE T KR ZE A7 0 53 K AR A, BROC T 5%, (A 3
AR E . T VSD 4l I N 2
2 FEIE, 10500 L O RN K I A P e Ml e 22
WA AR AR T R AR B v T A . R4S VSD JRYT
Je O WUEG 2438 bR T+ = B &, {H B AST A1 CK g & H
TEH R, A YR I % Y R P o e S5 v A 3
et Tl T 5, AR VSD 47K i T Hofth 3 41,
{H25 S TGE 127 S, A TE Y L, B A
IRTT RO LT I S 45345 B AR B i A, X 5 F Bl
SRR o

AN ABFGE BB VSD 41440 IR S AR IS 4
LT W T ASD 44 AST H B T 7His ; PDA
21 PS 21 AST Al Tl HEL T Fhiy. DA by i(E
PIHBAEAR G 6 h sk TR 525 i, AST RJF 72 h %
AR, RIGFRA G 24 h B2 AR, BEH A
AT SR MO E BT REEEAR)G 24 h
Bc—BENFR) Y, oTnl BAE& ARG H I T s,
{H ASD 41715 A3, UM 55 3 Ff CHD AT g4k ASD
o M BLO N B A BORHE R ASD 4 AJRIT ¢
T2 WUAR 7 HL I 5 5% 2 KN 38 g s im0 .
LRI DVE W, DR EY A TR T AR S
WL T P ) R4 485 B ) S AR ], S [R) 26 78 1 CHD
M AIRIT IG5 FE Rt R S R — By F = a3,
3 AT AE R T 48 AR AURE B R — B, DA R
7 SR B RS 0 Ao R o X LS e 7 2 5 DB DR 6
I LA B 5 — b 75 90 1) 72 A 7 S i 4 TG ) B
WU B 77 A SRR B, 75 RIS G LB AR S 14
AEACAAEAL O WU A1 O

TERAE T AR S50, CRP AJfE 4 ~6 h [y
THH I 0, 36 ~ 50 h kW, W AT A IE W (E Y
100 ~ 1000 /%", ABF5E BoR 4 B CHD 24 A
1975 ,6 h P CRP ¥ B oR ULR @ i, i 2 T AR S

24 h EETHE G BR PS 44N, A% 3 4Li g ATy
TEARJE 72 h, Jf-LA PDA dlfch B3, VSD ik 2, iX
FIREJE T P 415 ASD 2 15 38 19 0 47 75 55 55
JE2Z, H PDA 4 H 3845 0 B KF VSD 4l 3848, 1l
DL e B 2 A I 4 L 2 AR A 88 2 S R
ST PR - 2 17 ik e B2 AR AR AE SR, Bl A i P LA
e e A S A4k T IH 2k . PS WIGR YT JoH AW 1
BRI, TG 7 22 R AE I, TloWk &2 iR i, B CRP
T ek B R ) PDA 4, HoK S 7R A #8 L IE #
[, iy AAE LS T N A AR T R g iR sl HE 51
TR RAE R

&2 ,VSD (ASD \PDA i1 PS LA ARBTG5 , /4
IR R AT R O WL AT A1 42 B RAE I
N, TEFARYT A AT
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