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Efficacy and safety of modified ventricular septal defect repair
in children with perimembranous ventricular septal defect

Abstract

WU Pengpeng, ZHANG Feng, HU Genyuan, ZHU Wengqing
(Department of Cardiovascular Surgery, Anhui Children’s Hospital, Hefei 230022, China)

Objective: To compare the efficacy and safety of modified ventricular septal defect (VSD) repair and traditional
surgery for treatment of perimembranous VSD. Methods: A total of 100 children with perimembranous VSD
admitted to Anhui Children’s Hospital from September 2019 to February 2021 were randomly divided into a
modified group and a control group, with 50 cases in each group. The modified group received modified VSD

repair treatment, and the control group received traditional surgical treatment. The patients were followed up
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at 3, 6 and 12 months after the operation. The general condition, serum C-reactive protein (CRP), white blood
cell count (WBC), cardiac troponin I (cTnl), creatine kinase isoenzyme (CK-MB), left ventricular function,
pulmonary artery, and aortic valve blood flow velocity before and after the operation, and the incidence of
complications were compared between the 2 groups. Results: There was no significant difference in gender, age,
body weight, VSD defect diameter, American Society of Anesthesiologists (ASA) classification, and New York
Heart Association (NYHA) cardiac function classification between the 2 groups (all P>0.05). The aortic clamping
time, cardiopulmonary bypass time, intraoperative blood transfusion, operation time, and postoperative hospital
stay were significantly less than those in the control group (all P<0.0S). After 24 h, the serum CRP, WBC, cTnl,
and CK-MB levels in the modified group were significantly lower than those in the control group (all P<0.05). At 3,
6, and 12 months after the operation, LVEF and aortic valve flow velocity in the modified group were significantly
higher than those in the control group (both P<0.05), while LVEDD, LVSV, and pulmonary valve flow velocity
in the modified group were significantly lower than those in the control group (all P<0.05). The incidences of
postoperative residual shunt, cardiac valve insufficiency, arrhythmia, and atrioventricular block in the modified
group were significantly lower than those in the control group (all P<0.05). Conclusion: Modified VSD repair has
better efficacy and safety in the treatment of perimembranous VSD in children, which can reduce the inflammatory
response and myocardial injury, improve the prognosis of children.

ventricular septal defect; modified ventricular septal defect repair; myocardial injury; cardiac function;

complications; safety
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Table 1 Comparison of general data between the 2 groups

12101, IE R ARG AT /O R 5 ]
AN DERE L BRI . by w4 5 B
RN DL

1.4 GitF4biE

K HISPSS 22048t 84 3 B gt o i i ¢
B4 28 Shapiro-Wilk i #H 47 IE SRS 50 47 5 £S5
i, SRR E2E (ts) Ko, N FEBCR HTRC
PRI, AL ] H R P S ek 565 14T R
B (%) F~, KX’/ Fisherffi UIE 281 2E 17K 50
P<0.0SNZEFHEI2=E L,

2 /R

2.1 wHIEAER
Wrotd ferh, B R4BIR Ui, A5
4841 ;s X RELH 101K, e SE 49l

2.2 —RARLLE
PO PE . AR . IRE . B AR —
B, ZRWIGIEE L (39P>0.05, #1).

2.3 FARERILE

PR 21 35 4R 15 B T A& b o el R4 = Bl ik R
0 T N7 N7 % N 1 N NI 01 N = NI
A G A B i 1) 2 BE & /b F X6 B 24H (#4P<0.0S,
#22),

el

ASAZT % NYHA.L DI fig

BRI B/
Al (5 /4) /1 S B /g mm (11/111) /451) 434 (11/111) / 451) EVER/%
i R 2 48 21/27 28.54+9.11 1542+5.56 6.36+1.43 12/36 18/30 37.58 £4.13
XA 49 28/21  28.69%9.72 1533£5.72 6.32%1.25 13/36 18/31 37.39+3.74
v/t 1.740 0.078 0.079 0.147 0.030 0.006 0.238
P 0.187 0.938 0.938 0.884 0.863 0.938 0.813
R RAFRBERILE
Table 2 Comparison of surgical conditions between the 2 groups
4151 n EZBKEEBRE] /min  ASMEFRSE]/min RPERIE/mL FAREE/A RIS {ERERE/d
R A 48 26.24 +7.36 36.36 = 10.15 143.98 + 44.36 2.82£0.41 7.49 £ 1.35
X HEZH 49 34.15+9.12 51.25 +12.56 244.58 + 69.84 3.25+£0.53 9.35 +2.47
X/t 4.695 6.414 8.448 4.463 4.589
P <0.001 <0.001 <0.001 <0.001 <0.001
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2.4 WMAARB ARG CRP & WBC KELLE

ARHT, P4 CRP XWBCK 25 5 5 112
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2.5 MAARB ARG CK-MB, cTnl KFELLE

ARHET, WA IMECK-MB. cTnlZ F ¥ L5 it
227 L (HP>0.05). K524 h, AL CK-MB .
Tl 1 5 (¥ P<0.05); SXFIEAMIEL, S RAH
CK-MB. cTnI¥JFE(L(¥IP<0.05, #4).

2.6 MARBAREZDEINRELLER

ARHi, ML LVEF, LVEDD HL#  F ¥ L4
T2 E L (BHP>0.05), K3, 6. 1210H, W4
LVEF¥ 5 A B W % T+ (#4P<0.05), LVEDDI#
AR AT RH B FEAG (H41P<0.05), HAJG3, 6. 127 H4

RIWAARBAFCRP, WBCIKTLELEE

e AE, 225 Giitae B L (HP<0.0s, #£s3).

2.7 WA AR BT 5t 3h Bk I K 3 3h Bk I 1 37 i B

AT T 4 M B kO O i i e R K 3= B kO
IIL 3 5 22 3 RG24 8 L (¥P>0.05) ;
RIG3. 6. 124, 1 4100 3h bk R 01 ifi 9 3
A AR IA BRI ($4P<0.05), 3 3 kO 1T a9
R YRR T R SR (B P<0.05), HARJE3.
6. 12 HdAm b, ZRYARITFE (Y
P<0.05, #6),

2.8 HEAEXKER

MR ARG FR AT AT O U O PS4
DR B B AL R & A B AR X I
20 (#41P<0.05); SXFRELAI L, B & MRS S i &
REF TG 2FE L (P>0.05, F7).

Table 3 Comparison of CRP and WBC levels before and after the operation between the 2 groups

CRP/(mgL ") WBC/( x 10°-L™)
215 n
AT AJF24h AT AJF24h
RUg=Sii 48 241 £1.01 6.27 + 1.66* 7.64 +1.51 9.15 + 1.92*
X Rl 49 2.49 +1.10 8.95 + 1.67* 7.40 + 1.38 10.59 + 2.12*
t 0.373 7.926 0.817 3.504
P 0.710 <0.001 0.416 0.001

SRIMAARAEL, *P<0.05,

Compared with the same group before the operation, *P<0.0S.

RA4FARTABCK-MB., INIJKFELE

Table 4 Comparison of CK-MB and cTNI levels before and after the operation between the 2 groups

CK-MB/(U-L™) cTnl/(pgL™")
2051 n
P NI} AJF24h ARHT RJF24h
R 48 1425 + 4.52 46.23 + 12.65* 0.14 £ 0.04 0.39 +0.11*
X HE 2 49 13.89 + 3.76 55.78 + 13.67* 0.13 + 0.03 0.45 +0.12*
t 0.427 3.569 1.395 2.566
P 0.671 0.001 0.166 0.012

SRR, *P<0.05,

Compared with the same group before the operation, *P<0.05.
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Table S Comparison of left ventricular function before and after the operation between the 2 groups

215 n LVEF/% LVEDD/mm
R 48
AHi 37.62 +4.16 47.62 +5.19
ARJE31H 43.88 + 3.68* 41.69 +3.22%
NET=! 45.31 + 4.09* 40.71 + 3.68%
RJg12A 47.28 £3.91% 37.06 + 3.44*
oy 49
AH 37.42 + 3.83 48.03 + 5.46
ARJE31H 41.12 + 3.82* 43.11 + 3.75*
N EYH=! 43.14 + 3.62* 4239 +3.17*
RIF124H 4525 + 4.13* 38.60 + 3.33*

SRR, “P<0.05; SHIFEEXIIELAHEL, “P<0.05,

Compared with the same group before the operation, *P<0.05; compared with the control group at the same time, "P<0.05.

6 PR EI A J5 Bl 5h Bk K 3 5h Bk O I 75 A L 42

Table 6 Comparison of pulmonary artery and aortic valve flow velocity before and after the operation between the 2 groups

211 5] n i 5 JikRe 11 1L 3 B / (cms ™) T B kR T L / (cmes ™)
U R4 48
AHT 142.36 + 20.41 130.74 + 16.41
A3 H 108.59 + 15.01*" 146.09 + 15.16*"
RJG64~H 106.41 + 12.16* 147.31 + 17.68*
ARE121H 103.18 + 10.00% 146.11 + 16.77*
X HRZH 49
V/NE ] 142.11 + 20.79 130.14 + 15.36
RJE3 4 H 115.29 + 12.41* 137.36 + 12.19*
RJG64~H 113.87 + 11.47* 138.28 + 13.79*
ARIF124H 110.65 + 10.39* 139.48 + 14.34*

SFHARTAMEL, “P<0.05; SHIFEIAE T EAM L, "P<0.05.

Compared with the same group before the operation, *P<0.0S; compared with the control group at the same time, P<0.05.

R7THAHRERERILER

Table 7 Comparison of complication rate between the 2 groups

i . ARIGERA T/ RN S L/ DR/ ONERIOCHAS) P Z A SR/
(#1(%)] [%1(%)] [141(%)] (1(%)] [%1(%)]

e 48 2(4.17) 3(6.25) 1(2.08) 3(6.25) 2 (4.17)

X HRZH 49 8 (16.33) 5(10.20) 8 (16.33) 12 (24.49) 9 (18.37)

X 3.877 — — 6.171 4.863

p 0.049 0.715* 0.031* 0.013 0.027

*Fisherffi PIHE A5

*Fisher exact probability method.
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