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(HE] B REIESE RIS (congenital heart disease, CHD) L S IRILER P AR T LR
Fik AR Web of Science, PubMed, Embase, J7 5 8EZE . A EENR A A= 4 B 2 SCHRE I 128 A 440
P e, GO okt N PR 2 2025 AF 2 H AN FF R R . KT RN A B LK JE 7 F  (Bayley Scales of Infant
Development, BSID) 193 [G& /1435 1F4 CHD UL (CHD A1) SRR IL#E (XWIR4H) sk &R0 m
33k Sk, T3 31601 JLE ., VL Hedges' g/F AN fEHEFR . R H Stata/SE 17.0 BT Meta 2387 . SEZH 347
HUEHE T R BB 0T R BSID- 1T BRI BoR, SXHRAMEL, CHDAAE J1 LT AL (Hedges' g
=-1.09) FUKGHZ A BI85 (Hedges' g=—1.22) BERFIL (3 P<0.001); BSID-TI & F£IPAL R, 55X R
I, CHDAIRYIAH (Hedges' g=—0.78) . 15 (Hedges' g=—0.65) FIZENAES] (Hedges' e=—0.98) 1943171 i FAIK
(¥ P<0.001); FERPHHEBRWFEMERA, SHHEAMEL, CHD AWM ERF (Hedges' g=-0.74) . & 165
(Hedges' g=—0.86) FIHEAVER T (Hedges' g=—0.67) B W E L TXT L (1) P<0.001). Z5iE  CHDBILIEIAH
WE . B S AR R B IR [FhELRILFIZE, 2026, 28 (1): 30-41]

(R | CRMEOIE; Hagks; MARILLERE, HFREHEE; JLE

Neurodevelopmental assessment of children with congenital heart disease: a Meta
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Abstract: Objective To systematically evaluate neurodevelopmental differences between children with congenital
heart disease (CHD) and healthy controls. Methods A comprehensive search was conducted in Web of Science,
PubMed, Embase, Wanfang Data, China National Knowledge Infrastructure, Chinese Biomedical Literature Service
System, and VIP Database to identify studies published from database inception to February 2025 that assessed the
neurodevelopment of children with CHD (CHD group) and healthy controls (control group) using the Bayley Scales of
Infant Development (BSID) and the Wechsler Intelligence Scale. In total, 33 studies involving 3 316 children were
included. Hedges' g was used as the effect size. Meta analysis, subgroup analysis, sensitivity analysis, and publication
bias analysis were performed using STATA/SE 17.0. Results Based on BSID-II, compared with the control group, the
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CHD group had significantly lower mental development index (Hedges' g=-1.09) and psychomotor development index
(Hedges' g=-1.22) scores (both P<0.001). Based on BSID-III, compared with the control group, the CHD group had
markedly lower scores in cognition (Hedges' g=-0.78), language (Hedges' g=-0.65), and motor (Hedges' g=-0.98) (all
P<0.001). The Wechsler Intelligence Scale indicated that, compared with the control group, the CHD group had

significantly lower full-scale intelligence quotient (Hedges' g=-0.74), verbal intelligence quotient (Hedges' g=-0.86), and

performance intelligence quotient (Hedges' g=-0.67) (all P<0.001). Conclusions

Children with CHD exhibit

developmental delays in cognition, language, motor function, and intelligence.
[Chinese Journal of Contemporary Pediatrics, 2026, 28(1): 30-41]
Key words: Congenital heart disease; Neurodevelopment; Bayley Scales of Infant Development; Wechsler
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(1) BSID i 3 T 1~42 A L3, Hop
BSID- II 3% U & & J1 & & 46 % (mental
development index, MDI) FIK #f iz 3 k& & 15 %k
(psychomotor development index, PDI) ; BSID- Il &
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SCHik B o . TH 1/ CHD 2% Wordatn TR 4y
XPHRZH  CHD - S, A)
Provost 2023!"%) BAF 31 20 BSID-1I 12 RAT CCS. LCS. RC, = 6
EC. MCS, FM,
GM
Speckert 2025 BAZ1) 42 51 BSID-TI 12 IREH CCS =
Steger 2023 BAZ1) 30 88/86/88" BSID-MI 12 RAH CCS, LCS. MCS 2=
Sadhwani 20221 BAF1] 25 48 BSID-I 18~24 RAH CCS. LCS. RC, = 7
EC. MCS. FM,
GM
Hottinger 2022""! BAF 40 85 BSID-1I 12 R CCS., LCS. MCS £
Yoshida 20202 B 81 67 BSID-1I 36 RAET CCS. LCS. RC. b 6
EC. MCS. FM,
GM
Meuwly 2019 BAF 37 74 BSID-II 12 B4R CCS. LCS. MCS 2
Goldsworthy 20162 A% 70 105 BSID-II 24 RAR CCS, LCS. RC, = 6
EC. MCS., FM,
GM
Hallioglu 2015 BAZ1) 24 37 BSID-1I 1~41 RAR CCS. LCS. RC. JfE(n=16); 6
EC., MCS., FM. %(n=21)
GM
Chen 2015 B 14 10 BSID- I 3 Bl CCS. LCS. MCS s 6
Cheatham 2015"" BAF 6 18 BSID-1I 6 L EBARL: CCS. LCS. MCS = 8
B
HELE 20197 BAZ 20 116 BSID-II 18 RAET MDI, PDI £ 6
BhF5 2% 20182 MR 100 100 BSID- I 0~12 ¥ MDI, PDI i 8
Yilmaz 20185" MEWTE 33 32 BSID- I 6~42 o b MDI. PDI = 4
Rollins 2017"" BAZ 13 48 BSID- II 12 RAT MDI, PDI 2= 7
M 20155 MW 110 164 BSID- Il 3~30 R4 (n=31);  MDI, PDI % 8
AL R4 (n=133)
Puosi 2011 BAF 41 36 BSID-1I 30 LR EANRLE MDI = 7
BAE(n=22); L
= (n=14)
Matsuzaki 20105 BAF 108 39 BSID- II 12 25 1] F At MDI, PDI =
Sarajuuri 20107 BAF 42 36 BSID-1I 30.2 LK EARRELE MDL, PDI =
BAE(n=22); >
ZE(n=14)
Matsuzaki 2008 fEWrm 94 24 BSID-II 11.5~12.5 [ E kb, MDI, PDI = 6
KBkt
Schultz 20055 BAF 13 11 BSID-1I 12 RAT MDI, PDI 2 9
Vasserman 2024 fiH - 38 38 WISC-V 72~192 RAT FIQ. GAI. VCI, = 7
VSI. WMI., PSI.
SI. VO. BD
Provost 20245 B3] 28 24 WPPSI 41~47 RAT GAI. VCI, VSI, T 6
IN. BD
Ma 2020%"! Wi 13 10 WISC TOF4H: 120; TOF FIQ. VIQ. PIQ = 6
XFHEA: 117
Sterken 2016 B3 149 207 WPPSI 48~84 A FIQ. VIQ. PIQ 2 8
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Sarrechia 20157 fEWrEm 46 46 WISC-1I 72~144 kLRI G EIBE FIQ. SI.  PA. = 5
B4 (n=18); ZH BD. VO
P Je 451 (n=28)
Sarrechia 2013 kW 15 15 WIsC-11 60~144 B A Bg et & FIQ. PC. BD. 2 8
V] o it IN, VO
Schaefer 20131 BAF] 40 59 WISC-IV 137~203 RAET FIQ. VCI. PRI, 2 8
WMI, PSI
& E 20114 MW 34 34 WISC 72~156 [l B bt FIQ. VIQ. PIQ B 8
Miatton 20071" MBI 18 35 WISC-11I 72~144 TOF(n=18); I % FIQ. PC. BD, = 9
L (n=17) IN, VO
Miatton 2007 Wi 43 43 WISC-1I 72~144 TRAHR FIQ. PC. BD. s 5
IN, VO
Yang 19944 MEWTE 39 39 WPPSI/  60~96/108~168 J7 [a] B &kt 4% (n= FIQ. VIQ. PIQ 2 5
WISC 27); =[] dif 4
(n=12)
X222 199214 MEWTE 39 39 WISC 60~168 B IA) B e 361 ; %8 FIQ. VIQ. PIQ & 8
[i] P ki

1: "CHD L 88 A NI G 3T0), 86 AR S Z a1, S8UIAIZE G "W & AR A AR 4H 5l [F) CHD 2B A9 45
J%AE, TE Meta 0 AT A AF g g sr B 20 b . [CHD ] SeRYECIER s [TOF] 3% PUIRAE ; [BSID-TI ] DUA 2L % Jié 4 255 3 15
[ces] INME&IFar; [LeS] IFEaa; [RC] 32 Mai; [BC) KBRS [MCS] Eaiie i Z&i¥sr; [FM] Kigizg);

[GM] #Kizg; [BSID-11] WAZILL RS 20 [MDL] &R EHEEG

[PDI] #Ethizsh B4 [WISC-V ] FHRJLER iR

FSh [FIQ] SR [CALl —BHE 8% [Val] Finsia e [VSI) Maeas a8 [WMI] TARICAZ8 %G [PSI] i Tk

s
EE

[SL] Z&[m]im 5

2.2 XEHEARHFUESREEN

Y4 A 21 35 BSID i R AOF R Je 2 189 #4572
WA, 120095 R & R K 1127 432K
T MBI R . ma, WR L
WAL, IS AL B A [A]AF 4 20 51 CHD 25 AU 1)
B, 7E Meta 3B 1A Sy Bm 2 b 3L
2.3 Meta iR
23.1 BSID-N #4444 % K28/ T CHD
2 5 X} B2l 7E BSID- 1 5 #4543 1 %) Meta 3 #7485
B WS FYEE (MDI: P=91.58%; PDI: P=
93.00%) , K JHBEHLON B AT 70 B o 45 2% i
7, SXFREZAA L, CHD2H7E MDI A PDIASS) [
o E K (MDI: Hedges's g=—1.09, 95%CI:
-1.56~ -0.63; PDI: Hedges's g=—1.22, 95%CI:

(VO] #iL; [BD] BUKEIH; [WPPSI] F5 [RoAni e/ M JrdEaes [IN] #H; [VIQ] Wl &TR; [PIQ] #FH
[WISC-IT] 45 FRJLEAE SR 30 [PA] ERHES; [PC] BEIRAMBE; [WISC-IV ] S ERJLZERE SR 475,

-1.75~-0.70) (¥ P<0.001).

232 BSID-MIZ & 24 R K3 s T CHD
25 X} B4 7E BSID- I &5 45 43 1 %) Meta 73 B 45
o ST R BPERAR (CCS: P=0.00%; LCS:
I=47.89%; MCS: P=45.23%), % R i
AT, AR ER, SXTRAMEL, cHD 47E
CCS. LCS 1 MCS 1% 4+ I 3 W # B L (CCS:

Hedges's g=-0.78, 95%CI: -0.91~ -0.65; LCS:
Hedges's g=—0.65, 95%CI: -0.79~ -0.51; MCS:
Hedges's g=—0.98, 95%CI. -1.12~-0.83) (¥ P

<0.001). MAh, CHDAHAF 2 MACH . FihtEse
. A iz s A KGE sl A1 4 R T X
B4 (P<0.001) ($£2),
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Mental development index CHD Control Hedges'sg ~ Weight
Study n Mean SD n Mean SD (95%CI) (%)
3 2019022 116 95.38 2298 20 106.50 10.94 —— -051[-0.99, -0.03] 847
2 2018129 100 88.37 2269 100 106.50 10.94 -1.01[-1.31, -0.72] 8.97
Yilmaz 201811 32 8250 1470 33 9230 6.90 -0.85[-1.35, -0.35] 8.38
Rollins 201711 48 9470 11.30 13 101.80 11.70 —— -062[-1.23, -0.00] 7.98
8 201502 31 6703 947 110 9572 864 —l— -3.23[-3.78, -2.69] 8.23
R 201562 133 7856 7.13 110 9572 8.64 -2.18[-2.50, -1.86] 8.91
Puosi 201113 22 9530 850 41 10560 8.70 —m— -1.18[-1.73, -0.63] 8.21
Puosi 201163 14 9850 1130 41 10560 870 —ll—| -074[-1.36, -0.13] 7.99
Matsuzaki 20101341 39 8890 9.80 108 96.20 9.60 - | -075[-1.13, -0.38] 877
Sarajuuri 20101 22 89.90 1940 42 10550 8.60 —— -1.16[-1.71, -0.61] 8.22
Matsuzaki 20081%¢! 24 9140 1140 94 9470 10.80 —- -030[-0.75, 0.15] 8.56
Schultz 200517 11 8500 19.30 13 9390 16.00 —+———-049[-1.28, 0.30] 7.32
Overall - -1.09[-1.56, -0.63]
Heterogeneity: £ =0.60, // = 91.58%, H* = 11.87
Testof § = §:Q(71)=130.60, P < 0.001
Testof 0 =0:2=-4.64, P <0.001
4 3 10
Random effects DerSimonian Laird model
B R HOE SN K B
Psychomotor development index CHD Contol Hedges's g Weight
Study n Mean SD n Mean SD (95%CI) (%)
g 2019128 116 87.84 2257 20 111.63 15.93 # -1.09[-1.58, -0.60] 9.20
$hFE= 201819 100 95.35 18.22 100 104.82 18.01 - | -052[-0.80, -0.24] 9.72
Yilmaz 2018801 32 8200 1820 33 9250 7.40 il | -0.75[-1.25 -0.25] 9.17
Rollins 201761 48 8580 1630 13 9620 9.80 —ll— -0.68[-1.29, -0.06] 8.78
1HE 201502 31 6348 871 110 9347 809 —l— -3.63[-4.21, -3.05] 891
8 201502 133 7810 656 110 9347 8.09 E 3 2.10[-241, -1.79] 9.65
Matsuzaki 2010034 39 79.60 16.00 108 93.60 14.50 - -0.93[-1.31, -0.55] 9.50
Sarajuuri 2010181 22 8070 27.10 42 10530 9.10 i -1.39[-1.96, -0.83] 8.96
Sarajuuri 2010181 14 9450 10.80 42 10530 9.10 -1.12[-1.75, -0.49] 8.73
Matsuzaki 20081361 24 8720 1530 94 9320 15.50 —Jll+-0.39[-0.83, 0.06] 9.32
Schultz 20057) 11 7660 16.90 13 91.30 14.90 —Hl—| -090[-1.71, -0.08] 8.05
Overall - -1.22[-1.75, -0.70]
Heterogeneity: 7 = 0.71, F = 93.00%, H = 14.29
Testof 6, =6,: Q(10) = 142.94, P < 0.001
Testof@ =0:Z=-4.58, P <0.001
Random effects DerSimonian Laird model
E2 CHDZAES3ERATEBSID- [ 2RE5 LM Meta DT ZR K E
#*2 BSIDEXRMFRENERFUEH Meta 355 R
ST PE
5 I/
HRAH 5 Hedges's g(95%CI) P
P F(%)
BSID-1II
£/ e ab 0.675 0.00 —0.84(~1.03~-0.66) <0.001
EST T 0.761 0.00 ~0.81(-1.00~-0.63) <0.001
KAz ) 0.002 84.14 -0.78(-1.27~-0.30) <0.001
MARZE D) 0.787 0.00 —0.90(-1.09~-0.72) <0.001
WISC- I
& 7 ik 0.963 0.00 —0.53(-0.81~-0.24) <0.001
BRBI 0.109 40.40 —0.46(=0.65~-0.26) <0.001
iR 0.668 0.00 -0.52(=0.77~-0.27) <0.001
iGN 0.260 22.14 —0.52(-0.73~-0.31) <0.001
ESmNIL S 0.001 85.53 —0.38(~1.21~0.44) 0.363
&l - HEF 0.050 73.89 —0.62(~1.46~0.22) 0.147
WISsC-IV
TR AR TR AL 0.371 4.43 —0.53(-0.78~-0.29) <0.001
SN HEFRTE 5L 0.515 0.00 —0.78(-1.06~-0.50) <0.001
TAEIEIZHEE 0.763 0.00 —0.69(=0.97~-0.42) <0.001
T3 B A 0.017 75.65 -0.72(-1.31~-0.13) 0.017
—JBE 155K 0.370 0.00 -1.07(~1.43~-0.70) <0.001
WISC-V
i 23 (A1 4L 0.223 32.81 —0.89(~1.25~-0.53) <0.001

TE: [BSID-IN ] DURISLA R 3 RT; [WISC-T ] FRJLER RS 3 [WISC-IV ] FRILER S RE 4h; [WISC-V ]
FIJLER R 5 .
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233 FRENZTERSWLER

AR EA TS
Cognitive composite score

CHD Control Hedges's g Weight
Study n Mean SD n Mean SD (95%CI) (%)
Speckert 2025181 51 106.10 15.60 42 116.80 11.50 -0.76 [-1.18, -0.34] 10.04
Provost 202315 20 9750 6.40 31 100.30 7.10 -0.40[-0.96, 0.16] 5.66
Steger 202309 88 104.77 14.12 30 116.00 11.92 -0.82[-1.24, -0.40] 9.79
Sadhwani 202201 48 9940 990 25 106.20 14.60 -0.57[-1.06, -0.09] 7.44
Hottinger 2022211 85 105.60 14.70 40 116.90 11.00 -0.82[-1.21, -0.44] 11.79
Yoshida 2020122 67 96.00 9.10 81 102.30 10.40 -0.64[-0.97, -0.31] 16.22
Meuwly 20193 74 105.00 15.30 37 117.10 11.30 -0.85[-1.26, -0.44] 10.64
Goldsworthy 201641 105 9470 1380 70 108.90 14.30 —l+ -1.01[-1.33, -0.69] 17.35
Hallioglu 2015[2° 37 87.36 16.79 24 101.18 11.88 —@—— -0.91[-1.44, -037] 6.24
Chen 2015281 10 8850 18.11 14 9929 10.54 - -0.74[-1.55, 0.07] 269
Cheatham 2015271 18 90.50 16.00 6 99.70 7.75 —e————  -061[-1.52, 0.30] 214
Overall L 2 -0.78 [ -0.91, -0.65]
Heterogeneity: £ = 0.00%, H = 1.00
Testof § = (:Q(10) = 5.70, P = 0.840
Testof 0 =0:Z=-11.47, P <0.001
15 -1 -5 0 5
Fixed effects inverse variance model
B 4
Language composite score
CHD Control Hedges's g Weight
Study n Mean SD n Mean SD (95%CI) (%)
Provost 2023151 20 9520 7.70 31 102.70 8.00 —— -0.94[-1.52, -0.35] 5.73
Steger 2023 86 94.07 1248 30 98.60 10.85 i -0.37[-0.79, 0.04] 11.25
Sadhwani 2022120 48 96.10 13.20 25 109.00 18.20 —— -0.85[-1.34, -0.35] 7.85
Hottinger 20222211 85 93.90 1240 40 97.90 10.00 —— -0.34[-0.72, 0.04] 13.75
Yoshida 202022 67 91.10 1220 81 99.20 840 ——- -0.78[-1.12, -0.45] 17.41
Meuwly 20191231 74 9270 14.00 37 97.50 9.90 i -0.37[-0.77, 0.02] 1246
Goldsworthy 201624 105 94.20 16.60 70 108.20 14.80 —- -0.88[-1.19, -0.56] 19.61
Hallioglu 2015025 37 87.63 14.15 24 10495 13.65 —&—| -1.23[-1.78, -067] 6.38
Chen 201581 10 80.60 10.21 14 84.00 12.72 -0.28[-1.07, 0.51] 3.13
Cheatham 201527 18 88.50 1240 6 88.80 15.00 -0.02[-0.91, 0.87] 244
Overall <* -0.65[-0.79, -0.51]
Heterogeneity: /* = 47.89%, H = 1.92
Testof 6, = 6,: Q(9) = 17.27, P=0.045
Testof & =0:2=-9.15,P <0.001
2 A 0
Fixed effects inverse variance model
Cizg N E A
Motor composite score
CHD Control Hedges's g Weight
Study n Mean SD n Mean SD (95%CI) (%)
Provost 202315 20 100.30 8.30 31 103.00 8.50 —®——-0.32[-0.87, 0.24] 6.62
Steger 202309 88 92.23 15.17 30 104.70 9.77 -0.88[-1.31, -0.46] 11.26
Sadhwani 20221201 48 9360 11.30 25 103.20 10.50 -0.86[-1.36, -0.36] 8.27
Hottinger 2022211 85 9160 14.10 40 103.30 10.90 -0.88[-1.27, -0.49] 13.55
Yoshida 2020122 67 97.90 14.30 81 111.20 10.60 -1.07[-1.41, -0.72] 17.33
Meuwly 2019123 74 9270 15.40 37 103.80 10.90 —— -0.78[-1.19, -0.38] 12.50
Goldsworthy 201624 105 9820 11.20 70 118.40 16.70 —— -1.47[-1.81, -1.13] 17.93
Hallioglu 2015[2°1 37 86.66 17.95 24 102.92 12.54 —— -1.00[-1.54, -046] 7.11
Chen 2015241 10 90.10 7.36 14 9586 10.26 —t—®&— -061[-1.41, 0.20] 3.19
Cheatham 2015[27] 18 7890 1640 6 97.80 10.50 ——— = -1.20[-2.15, -0.24] 225
Overall L 2 -0.98[-1.12, -0.83]
Heterogeneity: = 45.23%, H = 1.83
Testof 6, = 6,: Q(9) = 16.43, P = 0.058
Testof @ =0:Z=-13.34, P <0.001
_-——

Fixed effects inverse variance model

B3 CHDZS5XIERAZEBSID-I2XRES i Meta TR E

Kl 4 78 T CHD

21 50 AL AR IO )1 R A5 45 1Y) Meta 53 B 45
o WM FIQ F PIQ M WF 9T H] 5 BT P8R (FIQ:
P=47.68%; PIQ: P=0.00%), /& E %00 15 5
BEAT Ar B o W K VIQ B BIF 5F 1A S R ME AR
(P=74.20%), KJHMEAUE R FEAT 08T 45

R, CHDZHMFIQ. PIQ F1VIQ 1543 BT

XHEEZ] (FIQ: Hedges's g=—-0.74, 95%CI: —0.86~
-0.61; VIQ: Hedges's g=—0.86, 95%CI: -1.22~
-0.49; PIQ: Hedges's g=—0.67, 95%CI: -0.83~

-0.50) (¥JP<0.001),

CHD ZHAE K 7 Ahsk . BUREC . HR . 1AL,
DIRCH PR AR E . 0o B A I 9 T
FIASA ) IR T X BRZH (P<0.05), W2,
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Full-scale intelligence quotient
CHD Control Hedges's g Weight
Study n  Mean SD n Mean SD (95%CI) (%)
Vasserman 202413 38 79.47 1391 38 96.79 11.56 —a— -1.34[-1.83, -0.85] 6.40
Ma 202010 10 96.10 1529 13 115.40 10.21 — -147[-2.37, -057] 1.92
Sterken 201611 107 9460 14.25 77 106.30 14.33 -0.82[-1.12, -0.51] 16.93
Sterken 2016141 100 9560 12.76 72 102.60 12.99 "V_' -0.54[-0.85, -0.24] 16.54
Sarrechia 201542 18 97.40 14.80 18 11240 12.80 — -1.06[-1.74, -0.38] 3.33
Sarrechia 2015421 28 105.00 12.10 28 10550 8.10 —— -0.05[-0.56, 0.47] 584
Sarrechia 2013431 15 98.00 16.60 15 106.20 14.60 — T -0.51[-1.22, 020] 3.11
Schaefer 2013144 59 103.10 16.49 40 112.68 1043 —— -0.66[-1.07, -0.25] 9.32
BEE% 201119 18 10520 16.20 18 110.50 10.90 e -0.38[-1.02, 0.27] 3.75
BEEF 2011149 16 104.20 15.30 16 108.60 14.60 T -029[-0.97, 0.39] 3.38
Miatton 2007146 18 9460 14.10 18 106.20 15.00 —— -0.78[-1.44, -0.12] 3.54
Miatton 200714l 17 9750 16.30 18 106.20 15.00 — -0.54[-1.20, 0.12] 3.58
Miatton 20071471 43 9560 1540 43 107.00 15.10 —;— -0.74[-1.17, -0.31] 8.30
Yang 199448 27 9337 13.53 27 103.70 11.25 —a— -0.82[-1.37, -0.27] 5.19
Yang 1994148 12 8333 862 12 9933 829 —®— -1.83[-2.76, -0.90] 1.80
X2 1992049 39 90.07 12.65 39 10241 1045 — -1.05[-1.52, -0.58] 7.07
Overall * -0.74 [ -0.86, -0.61]
Heterogeneity: /= 47.68%, H' = 1.91
Testof (= ¢ Q(15)=28.67, P=0.018
Test of ¢=0: Z=-11.61, P<0.001
5% 4 6 i
Fixed-effects inverse-variance model
B R
Verbal intelligence quotient
CHD Control Hedges's g Weight
Study n Mean SD n Mean SD (95%CI) (%)
Ma 20201401 10 95.00 1343 13 122.00 9.14 —@— -2.33[-3.37, -1.29] 7.47
Sterken 201641 107 95.60 14.78 77 104.80 14.33 -0.63[-0.93, -0.33] 16.79
Sterken 2016[41 100 97.50 12.76 72 103.20 12.12 E 3 -0.45[-0.76, -0.15] 16.71
B EH 2011149 18 108.20 11.60 18 115.20 13.60 B -0.54[-1.19, 0.11] 11.83
B EF 2011169 16 106.50 14.90 16 106.70 17.50 —— -0.01[-0.69, 0.66] 11.50
Yang 1994481 27 91.44 1357 27 101.37 9.36 -0.84[-1.39, -0.29] 13.26
Yang 1994481 12 7942 798 12 9550 6.65 —W—— -2.11[-3.09, -1.14] 8.05
XI|3£2 199204 39 87.50 13.03 39 9961 8.70 -1.08 [-1.55, -0.61] 14.39
Overall -0.86 [-1.22, -0.49]
Heterogeneity: 7 =0.18, F = 74.20%, H = 3.88
Testof ¢ = §:Q(7)=27.13, P < 0.001
Testof 0 =0: Z=-4.60, P <0.001
3 2 a4 0 1
Random effects DerSimonian Laird model
CHRIFET
Performance intelligence quotient
CHD Control Hedges'sg ~ Weight
Study n Mean SD n Mean SD (95%ClI) (%)
Ma 2020101 10 98.60 18.01 13 104.20 12.76 -0.35[-1.16, 0.45] 4.18
Sterken 201611] 107 9540 1425 77 106.70 14.33 -0.79[-1.09, -0.49] 29.34
Sterken 2016111 100 9510 13.27 72 101.90 13.42 -0.51[-0.81, -0.20] 28.63
B EE 2011681 18 99.30 12.80 18 106.40 16.20 —T -0.48[-1.12, 0.17] 6.39
BESE 2011181 16 100.60 12.40 16 110.50 18.20 — -0.62[-1.31, 0.07] 5.60
Yang 199448] 27 9662 12.85 27 10526 12.85 —— -0.66[-1.20, -0.12]  9.20
Yang 1994t 12 91.08 1049 12 10333 969 ——=——— -1.47[-2.01, -0.33]  3.80
225 199269 39 9488 12.10 39 104.76 12.29 -0.80[-1.26, -0.35] 12.85
Overall -0.67[-0.83, -0.50]
Heterogeneity: = 0.00%, H = 1.00
Testof § = §:Q(7)=4.31,P=0.744
Testof ¢ =0:Z2=-7.95, P<0.001
2 -1 0 1

Fixed effects inverse variance model

El4 CHDASWMRAKEFRENERIFH LA Meta ST ZRIE

2.4 TAHH

MR 4 o 5% i T2 B (BABI 5% . A B 1v f
%) HLIXArAn G, BRI, JESEPHFIAEM) |
CHD 2 FrXf B4 J2 UL | FEA 2R/ (<100,
>100) . BRI (Efim . HaERE) DLk
CHD WA (KA, dERPAIFIRAR) X EIF

BV Hedges's g AT T WAL 07 . %4 56 BSID-
L E R T Bon, BF9E RS AT fE2 MDI
SEFPERRIE (P=0.026) . XF4 5 BSID- I & 1Y
W5 AT o, MUK 404 A] e & LCS (P=0.017)
FIMCS (P=0.007) S FatErRdE . XA T IR
T RIS s, HIX A3 A Al BE FIQ (P=
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0.015) S Pk Ay R UG, i BF 5% o bR 4y (P=
0.043) FICHD W5 (P=0.003) A fiE2 VIQ S5tk
BRI . WA MR, & 4R CHD Y& 18500 i
(Hedges's g=—2.33) KTAEL 4 CHD (Hedges's g
=-0.86), LKL CHD Al fES VIQ Il WAy T
BEAR G
2.5 BN

HURME BT R, EZ—BIBRAAR )G,
HIFRO R IR AR R E . BAKMS, 7EBSID- I
BExd, MDIH Hedges's g A5 Ak Y5 B o -0.91~
-1.17, PDIAZALIE o -0.99~-1.31; 7£ BSID-1II
R, CCSH) Hedges's gBALIEFIA-0.73~-0.81,
LCS 4-0.60~-0.70, MCS #-0.87~-1.02; 7EF L
BHEFT, FIQH Hedges's g% L3 - -0.70~
-0.78, VIQ & -0.72~-0.96, PIQ & -0.61~-0.73,
KBTI 95% CI R B TC R4, Geitar i 1k
IR DREE (P<0.001) o A& AT A0 B —RFF 5T X
PRV 77 HE AN L s, PR B SR 45 R 2
A RIAF R fEE:
26 EFRFRE

Egger [/ 553 #7 Al i <} &5 R 57w, B BSID-
I #FRMHMDI (e EHR) KHRE TERN
VIQ (Egger IG5 : P=0.045) fF7EITE K
g, HARTEPREAR LI B & R (P>0.1).
25 T PR PR R S, MDI A AN & Hedges's g=
131 (95%CI: -1.73~-0.88) , VIQ By & I &
Hedges's g=—0.86 (95%CI: -1.22~-0.49), #/R4h
SRR,
3 iTig
AMFEEE X BSID R (AR, MR Jes
R iR AT Meta 5087, RGEVEHLTEAS T CHD
Lz SR ILEN MR LT 225 AFRss
RoR, CHDJLETEZ ML LM K E Sy 3
MW EEE, WA, 5T . B3hiae AR
JIKF o X R UGS 12 B 3,
HAON R 3 TR E A, XERIZMAE K
B G TR IR S Eh BA HE A AEE L. CHD
X kB AR AT BE R T 2 EALEH, 4
317 =B 1| Rk A e < o SN AR B N VA &S E i
i, DhRGs G fRM s L &= . (HARE SR,
CHD X0 28 % B myszma JF AR BR T2 4 LI (3
T BSID 5 R PFAL ), 7E2208TT S i (BT

WPPSI/WISC 3FAL ) RIFEAEER TR B G,
B RS RS2 e o] R BLAT Rl o PRtk HAB3R
MR S AR N BRI 25 A TR
CHD X LB M2 KT W) 125 m, A I R+
Tt T 5 B T R AR

USSR A 6 CHD JLEM 4 Kk T 98 %
Wiz, BREZHFFTAEAREAR (10~30041),
GEHLON, MELUE B AR AR, AR
Meta 43 74 & LA WEHE , 0 58 m T4 aE,
Haom T 45 AR E AN R M AR R
&, HAKBSID AT A 1 i R E R A A
PR B VAL T H, 358 42 BAR R H ok
MRS . B EARNR e E ATk X 4, X
AT RESZ 25 S ARSI I ST L

BT 3 T ik — 2 7 T s & B 45
Jay e S PR VR ORI . 5 SR oR, HbPE X ]
ABJE LCS. MCSFIFIQ iy 5 Bt U5, bk i 2
VP43 F CHD ME AL DI AT B2 VIQ A S Btk i . M
PEIX 22 ST RE S5 By R IR T R L AR STk
FUUSGE T 50T SAH G, XS R 2 ] g
W HE ARG RS 2SR 2 2T
a5 Ja o WY TR VT4 AR FE R R 5 vk 2Rt
FEABEBE S PPAL T 21 25 5 S 0O Al = A4 &
SO, BRI T AR AE TR A T
BRI RLE M . AR Meta 230 BT R, R4 CHD
(Hedges's g=—2.33) X VIQ 4 £ T2 W 4 3% K THE
K CHD (Hedges's g=—0.86), &/~ & 4H#I CHD
JIT S 5004 A B Bl AR T RE G i R B BT 1 RN
G JEZE I R T e Xl R T R T E AR . X
5 Feldmann 55 ™ [UAF5E 45 R —30, XFh 22550 e
U5 T 52 2% CHD S B0 I AR v 5 08 Rl s =
DIEBEERNFARESRGEWE SR>, BE
Karsdorp % " $§ i, HJ CHD JLEE PIQ Z 451 5 Ny
B, WA VIQ ZHIt ot , s Frgh A
(1) %2 2H 788 CHD J55 1] A VA 18 DUIRAE Ol 32 o 7415 DUk
iEE KB L PR AR A7 938 4 LE AR 5 17 26 86 77 2 ek
A5, g MIIE E IR I E . Ma s R
KRB, TR VUBIE A T KBTS R 5 VIQ R FEAH
K, R MR AL T R 2RI

Hiii, EMWSEBSID f23& H Tl CHD 2241 )L
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S AV PEAL OB CHD RILWissh k&, 1
Snookes 45 7 AL MR JE CHD JLEE B IA HIUFNZ B
KAEM; (3) CHD WHIAE % A4 10 : Huisenga
S DAY BT 42 AU CHD,  Turner %5 °* il Sprong
A 15T MY SEVE G A CHD, 64l , Huisenga 25 %
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[f] CHD A | AR 5 XA R 38 X R 28 K & 18 5% ]
BLL, A il A AR A T PR i S AR s, ATk
— kg ) L S .

Y& TTak B NS R e AT R . Uk
ik, SMTHIE. RLIBE; TIEB N TR
. XA EFRN; BEEM, KM HRTH. 4
A THRIBKEE S WEH. Bk, TEE.
X F 4 Fe B R R T BRI, RS A RS
R, BERT, PR KRB ER,

MabRBW: FAEEFRARA SR,

(& % X #]

[1] Liu Y, Chen S, Ziihlke L, et al. Global birth prevalence of
congenital heart defects 1970-2017: updated systematic review
and meta-analysis of 260 studies[J]. Int J Epidemiol, 2019, 48
(2): 455-463. PMID: 30783674. PMCID: PMC6469300.
DOI: 10.1093/ije/dyz009.

[2] Zhao L, Chen L, Yang T, et al. Birth prevalence of congenital

heart disease in China, 1980-2019: a systematic review and meta-

[3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

.39.

analysis of 617 studies[J]. Eur J Epidemiol, 2020, 35(7): 631-
642. PMID: 32519018. PMCID: PMC7387380.

DOI: 10.1007/s10654-020-00653-0.

Zhao QM, Liu F, Wu L, et al. Prevalence of congenital heart
disease at live birth in China[J]. J Pediatr, 2019, 204: 53-58.
PMID: 30270157. DOI: 10.1016/j.jpeds.2018.08.040.

Latal B. Neurodevelopmental outcomes of the child with
congenital heart disease[J]. Clin Perinatol, 2016, 43(1): 173-185.
PMID: 26876129. DOI: 10.1016/j.c1p.2015.11.012.

Sun L, Macgowan CK, Sled JG, et al. Reduced fetal cerebral
oxygen consumption is associated with smaller brain size in
fetuses with congenital heart disease[J]. Circulation, 2015, 131
(15): 1313-1323. PMID: 25762062. PMCID: PMC4398654.
DOLI: 10.1161/CIRCULATIONAHA.114.013051.

Lim JM, Kingdom T, Saini B, et al. Cerebral oxygen delivery is
reduced in newborns with congenital heart disease[J]. J Thorac
Cardiovasc Surg, 2016, 152(4): 1095-1103. PMID: 27349283.
DOI: 10.1016/j.jtcvs.2016.05.027.

Miatton M, De Wolf D, Frangois K, et al. Neurocognitive
consequences of surgically corrected congenital heart defects: a
16(2): 65-85. PMID:
16960756. DOI: 10.1007/s11065-006-9005-7.

review[J]. Neuropsychol Rev, 2006,

Gaynor JW, Stopp C, Wypij D, et al. Neurodevelopmental
outcomes after cardiac surgery in infancy[J]. Pediatrics, 2015,
135(5): 816-825. PMID: 25917996. PMCID: PMC4533222.
DOI: 10.1542/peds.2014-3825.

Wells GA, Shea B, O'Connell D, et al. The Newcastle-Ottawa
Scale (NOS) for assessing the quality of nonrandomised studies
in meta-analyses[EB/OL]. [2025-01-14]. https://www. ohri. ca/
programs/clinical_epidemiology/oxford.asp.

Zeng X, Zhang Y, Kwong JS, et al. The methodological quality
assessment tools for preclinical and clinical studies, systematic
review and meta-analysis, and clinical practice guideline: a
systematic review[J]. J Evid Based Med, 2015, 8(1): 2-10.
PMID: 25594108. DOI: 10.1111/jebm.12141.

Bayley N. Bayley Scales of Infant Development[M]. 2nd ed. San
Antonio, TX: The Psychological Corporation, 1993.

Hack M, Taylor HG, Drotar D, et al. Poor predictive validity of
the Bayley Scales of Infant Development for cognitive function
of extremely low birth weight children at school age[J].
Pediatrics, 2005, 116(2): 333-341. PMID: 16061586.

DOI: 10.1542/peds.2005-0173.

Albers CA, Grieve AJ. Test Review: Bayley, N. (2006). Bayley
Scales of Infant and Toddler Development: Third Edition. San
Antonio, TX: Harcourt Assessment[J]. J Psychoeduc Assess,
2007, 25(2): 180-190. DOI: 10.1177/0734282906297199.

Bayley N. Bayley Scales of Infant and Toddler Development
[M]. 3rd ed. San Antonio, TX: Pearson PsychCorp, 2006.

Provost S, Fourdain S, Vannasing P, et al. Relationship between
4-month functional brain network topology and 24-month
neurodevelopmental outcome in children with congenital heart
disease[J]. Eur J Paediatr Neurol, 2023, 47: 47-59. PMID:
37729706. DOL: 10.1016/j.¢jpn.2023.09.005.



5528 % 55 1 Y W E S ARIUA & Vol.28 No.1
2026 4 1 Chin | Contemp Pediatr Jan. 2026

[16] Na SD, Burns TG. Wechsler Intelligence Scale for Children-V: [28] HEAH, 40, Ih A, 55 S RO MR /NEL 18 H i
test review[J]. Appl Neuropsychol Child, 2016, 5(2): 156-160. 2 B W B 5 i [ R B 9T [0]. oP AR B0 1A ARk
PMID: 25923224. DOI: 10.1080/21622965.2015.1015337. 2019, 35(10): 577-582.

[17] Hurks P, Hendriksen J, Dek J, et al. Accuracy of short forms of DOI: 10.3760/cma.j.issn.1001-4497.2019.10.001.
the Dutch Wechsler Preschool and Primary Scale of Intelligence: [29] #7525 S RKE D NER B LA K B Tk & R A5 1], K
third edition[J]. Assessment, 2016, 23(2): 240-249. PMID: B, 2018, 5(4): 51.

25804438. DOI: 10.1177/1073191115577189. DOI: 10.3969/j.issn.2095-8439.2018.04.060.

[18] Speckert A, Payette K, Knirsch W, et al. Altered connectome [30] Yilmaz iZ, Erdur B, Ozbek E, et al. Neurodevelopmental
topology in newborns at risk for cognitive developmental delay: evaluation of children with cyanotic congenital heart disease[J].
a cross-etiologic study[J]. Hum Brain Mapp, 2025, 46(1): Minerva Pediatr, 2018, 70(4): 365-370. PMID: 26041003.
€70084. PMID: 39791277. PMCID: PMC11718324. DOI: 10.23736/S0026-4946.17.04265-7.

DOI: 10.1002/hbm.70084. [31] Rollins CK, Asaro LA, Akhondi-Asl A, et al. White matter

[19] Steger C, Feldmann M, Borns J, et al. Neurometabolic changes volume predicts language development in congenital heart
in neonates with congenital heart defects and their relation to disease[J]. J Pediatr, 2017, 181: 42-48. ¢2. PMID: 27837950.
neurodevelopmental outcome[J]. Pediatr Res, 2023, 93(6): 1642- PMCID: PMC5274582. DOI: 10.1016/j.jpeds.2016.09.070.

1650. PMID: 35995938. PMCID: PMC10172141. [32] W, R, B, 55 BADLE R OIERE G IF AR KB )
DOI: 10.1038/541390-022-02253-y. UIREREAS IR IR GE[I]. 55 — 2 K224, 2015, 37(2): 164-

[20] Sadhwani A, Wypij D, Rofeberg V, et al. Fetal brain volume 166. DOI: 10.16016/j.1000-5404.201408127.
predicts neurodevelopment in congenital heart disease[J]. [33] Puosi R, Korkman M, Sarajuuri A, et al. Neurocognitive
Circulation, 2022, 145(15): 1108-1119. PMID: 35143287. development and behavioral outcome of 2-year-old children with
PMCID: PMC9007882. univentricular heart[J]. J Int Neuropsychol Soc, 2011, 17(6):
DOI: 10.1161/CIRCULATIONAHA.121.056305. 1094-1103. PMID: 22014005.

[21] Hottinger SJ, Liamlahi R, Feldmann M, et al. Postoperative DOI: 10.1017/S135561771100110X.
improvement of brain maturation in infants with congenital heart [34] Matsuzaki T, Matsui M, Ichida F, et al. Neurodevelopment in 1-
disease[J]. Semin Thorac Cardiovasc Surg, 2022, 34(1): 251- year-old Japanese infants after congenital heart surgery[J].
259. PMID: 33248231. DOI: 10.1053/j.semtcvs.2020.11.029. Pediatr Int, 2010, 52(3): 420-427. PMID: 19807876.

[22] Yoshida T, Hiraiwa A, Ibuki K, et al. Neurodevelopmental DOI: 10.1111/5.1442-200X.2009.02974 x.
outcomes at 3 years for infants with congenital heart disease and [35] Sarajuuri A, Jokinen E, Puosi R, et al. Neurodevelopment in
very-low birthweight[J]. Pediatr Int, 2020, 62(7): 797-803. children with hypoplastic left heart syndrome[J]. J Pediatr, 2010,
PMID: 31957091. DOI: 10.1111/ped.14160. 157(3): 414-420.¢4. PMID: 20570285.

[23] Meuwly E, Feldmann M, Knirsch W, et al. Postoperative brain DOI: 10.1016/j.jpeds.2010.04.027.
volumes are associated with one-year neurodevelopmental [36] Matsuzaki T, Matsui M, Nakazawa J, et al. Application of the
outcome in children with severe congenital heart disease[J]. Sci Bayley Scales of Infant Development as a developmental test for
Rep, 2019, 9(1): 10885. PMID: 31350426. PMCID: Japanese infants with congenital heart disease[J]. No To
PMC6659678. DOI: 10.1038/s41598-019-47328-9. Hattatsu, 2008, 40(4): 308-312. PMID: 18634416.

[24] Goldsworthy M, Franich-Ray C, Kinney S, et al. Relationship [37] Schultz AH, Jarvik GP, Wernovsky G, et al. Effect of congenital
between social-emotional and neurodevelopment of 2-year-old heart disease on neurodevelopmental outcomes within multiple-
children with congenital heart disease[J]. Congenit Heart Dis, gestation births[J]. J Thorac Cardiovasc Surg, 2005, 130(6):
2016, 11(5): 378-385. PMID: 26680016. 1511-1516. PMID: 16307991. DOI: 10.1016/j.jtcvs.2005.07.040.
DOI: 10.1111/chd.12320. [38] Vasserman M, Myers K, Brooks BL, et al. Patterns of WISC-V

[25] Hallioglu O, Gurer G, Bozlu G, et al. Evaluation of performance in children with congenital heart disease[J]. Pediatr
neurodevelopment using Bayley-III in children with cyanotic or Cardiol, 2024, 45(3): 483-490. PMID: 38214737.
hemodynamically impaired congenital heart disease[J]. Congenit DOI: 10.1007/s00246-023-03367-8.

Heart Dis, 2015, 10(6): 537-541. PMID: 25912000. [39] Provost S, Fourdain S, Vannasing P, et al. Language brain
DOI: 10.1111/chd.12269. responses and neurodevelopmental outcome in preschoolers with

[26] Chen CY, Harrison T, Heathcock J. Infants with complex congenital heart disease: a fNIRS study[J]. Neuropsychologia,
congenital heart diseases show poor short-term memory in the 2024, 196: 108843. PMID: 38423173.
mobile paradigm at 3 months of age[J]. Infant Behav Dev, 2015, DOI: 10.1016/j.neuropsychologia.2024.108843.

40: 12-19. PMID: 25919428. DOI: 10.1016/j.infbeh.2015.02.007. [40] Ma S, Li Y, Liu Y, et al. Changes in cortical thickness are

[27] Cheatham SL, Carey H, Chisolm JL, et al. Early results of associated with cognitive ability in postoperative school-aged

neurodevelopment following hybrid stage I for hypoplastic left
heart syndrome[J]. Pediatr Cardiol, 2015, 36(3): 685-691.
PMID: 25380966. DOI: 10.1007/s00246-014-1065-5.

<40 -

children with tetralogy of fallot[J]. Front Neurol, 2020, 11: 691.
PMID: 32765405. PMCID: PMC7380078.
DOI: 10.3389/fneur.2020.00691.



28 % 5 1) ¥ E S RILHRRE Vol.28 No.1
2026 4E 1 A Chin J Contemp Pediatr Jan. 2026
[41] Sterken C, Lemiere J, Van den Berghe G, et al. Neurocognitive outcomes of children with congenital heart disease: a review[J].

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

development after pediatric heart surgery[J]. Pediatrics, 2016,
137(6): €20154675. PMID: 27245833.

DOI: 10.1542/peds.2015-4675.

Sarrechia I, Miatton M, Frangois K, et al. Neurodevelopmental
outcome after surgery for acyanotic congenital heart disease[J].
Res Dev Disabil, 2015, 45-46: 58-68. PMID: 26210851.

DOI: 10.1016/j.ridd.2015.07.004.

Sarrechia I, Miatton M, De Wolf D, et al. Neurobehavioural
functioning in school-aged children with a corrected septal heart
defect[J]. Acta Cardiol, 2013, 68(1): 23-30. PMID: 23457906.
DOI: 10.1080/ac.68.1.2959628.

Schaefer C, von Rhein M, Knirsch W, et al. Neurodevelopmental
outcome, psychological adjustment, and quality of life in
adolescents with congenital heart disease[J]. Dev Med Child
Neurol, 2013, 55(12): 1143-1149. PMID: 23937239.

DOLI: 10.1111/dmen.12242.

EEE. 2FEN ABHEARBONRET A % 8] B Bl L%
AN RIDIRE 2 AT IRIED). B R : 1A, 2011.
Miatton M, De Wolf D, Frangois K, et al. Intellectual,
neuropsychological, and behavioral functioning in children with
tetralogy of Fallot[J]. J Thorac Cardiovasc Surg, 2007, 133(2):
449-455. PMID: 17258582. DOI: 10.1016/j.jtcvs.2006.10.006.
Miatton M, De Wolf D, Frangois K, et al. Neuropsychological
performance in school-aged children with surgically corrected
congenital heart disease[J]. J Pediatr, 2007, 151(1): 73-78.el.
PMID: 17586194. DOI: 10.1016/j.jpeds.2007.02.020.

Yang LL, Liu ML, Townes BD. Neuropsychological and
behavioral status of Chinese children with acyanotic congenital
heart disease[J]. Int J Neurosci, 1994, 74(1-4): 109-115. PMID:
7928100. DOI: 10.3109/00207459408987235.

XUFE22, ¥y | e R OB XT LR 01 AT R K ISR
[7]. rhAEsh 2o piRl A, 1992, 25(3): 160-164.

Feldmann M, Bataillard C, Ehrler M, et al. Cognitive and
executive function in congenital heart disease: a meta-analysis
[J]. Pediatrics, 2021, 148(4): €2021050875. PMID: 34561266.
DOI: 10.1542/peds.2021-050875.

Howell HB, Zaccario M, Kazmi SH, et al. Neurodevelopmental

[52]

[53]

[54]

[55]

[56]

[57]

[58]

Curr Probl Pediatr Adolesc Health Care, 2019, 49(10): 100685.
PMID: 31708366. DOI: 10.1016/j.cppeds.2019.100685.
Stavinoha PL, Fixler DE, Mahony L. Cardiopulmonary bypass
to repair an atrial septal defect does not affect cognitive function
in children[J]. Circulation, 2003, 107(21): 2722-2725. PMID:
12742985. DOI: 10.1161/01.CIR.0000070620.97086.65.
Karsdorp PA, Everaerd W, Kindt M, et al. Psychological and
cognitive functioning in children and adolescents with
congenital heart disease: a meta-analysis[J]. J Pediatr Psychol,
2007, 32(5): 527-541. PMID: 17182669.

DOI: 10.1093/jpepsy/jsl047.

Turner T, El Tobgy N, Russell K, et al. Language abilities in
preschool children with critical CHD: a systematic review[J].
Cardiol Young, 2022, 32(5): 683-693. PMID: 35510297.

DOI: 10.1017/S1047951122001330.

Sprong MCA, Broeders W, van der Net J, et al. Motor
developmental delay after cardiac surgery in children with a
critical congenital heart defect: a systematic literature review and
meta-analysis[J]. Pediatr Phys Ther, 2021, 33(4): 186-197.
PMID: 34618742. DOI: 10.1097/PEP.0000000000000827.
Huisenga D, La Bastide-Van Gemert S, Van Bergen A, et al.
Developmental outcomes after early surgery for complex
congenital heart disease: a systematic review and meta-analysis
[J]. Dev Med Child Neurol, 2021, 63(1): 29-46. PMID:
32149404. PMCID: PMC7754445. DOI: 10.1111/dmen.14512.
Snookes SH, Gunn JK, Eldridge BJ, et al. A systematic review of
motor and cognitive outcomes after early surgery for congenital
heart disease[J]. Pediatrics, 2010, 125(4): e818-e827. PMID:
20231182. DOI: 10.1542/peds.2009-1959.

Mills R, McCusker CG, Tennyson C, et al. Neuropsychological
outcomes in CHD beyond childhood: a meta-analysis[J]. Cardiol
Young, 2018, 28(3): 421-431. PMID: 29208070.

DOI: 10.1017/S104795111700230X.

(A3t XBIFIT)

(© (hEYAILERE) 5, FFELEKELCC BY-NC-ND 4.0 #4%)

(© Editorial Office of Chinese Journal of Contemporary Pediatrics. OA under CC BY-NC-ND 4.0 license)

« 4] -



