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Assessing interventricular septal function after ventricular septal defect repair by using two-di-

mensional longitudinal strain and strain rate

ZHANG Li-min, WANG Yan-qiu, WANG Wen-yao, LI Sha, MA Chun-yan, YANG Jun
Department of Cardiovascular Ultrasound, First Affiliated Hospital of China Medical University, Shenyang 110001, China

Abstract: Objective To evaluate the effect of ventricular septal defect (VSD) repair on the regional function of
interventricular septal (IVS) by using two dimensional speckle tracking imaging (2D-STI). Methods Totally, 38 patients
who need to accept VSD repair were selected in this study. The selected patients were detected by echocardiography within
1 week before VSD repair, 1 week and 6 months after VSD repair. The left ventricular ejection fraction (LVEF), mitral early
diastolic velocity/mitral annulus velocity (E/e'), left ventricular systolic longitudinal strain (LS) and strain rate (LSRs), early
diastolic longitudinal strain rate (LSRe) and late diastolic longitudinal strain rate (LSRa), LSys, LSRsys, LSRews and
LSRaws were measured. And thirty healthy children of the same period were selected as control group. Results Before the
operation, E/e', LS, LSRs, LSws and LSRsis of VSD patients were significantly higher than those of healthy children (P<
0.05 or P<0.01); compared with control group, LSRe and LSRews of VSD patients decreased significantly (£<0.05); no
significant differences were found in LVEF between two groups (P>0.05). A week after the operation, LVEF, LS, LSRs,
LSRe, LSivs, LSRsws and LSRews of VSD group were significantly lower than those of control group (P<0.05 or P<0.01),
but E/e' of VSD group was significantly higher than that of control group (P<0.05). Six months after the operation, the
LSivs, LSRsws and LSRews of VSD group were significantly lower than those of the control group (P<0.05), while the other
parameters of VSD group returned to normal. Conclusion Six months after the VSD repair, ventricular regional systolic and
diastolic functions are still decreasing. And the 2D-STI is a new method to evaluate IVS regional function exactly.
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Fig.2 LV longitudinal strain rate diagram
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Tab.1 Data of VSD group and control group (Mean+SD)

Variable Con group (n=30) VSD group (n=38)
Agel/years 6.6+3.3 6.3+2.9
Male/female 12/18 15/23
BSA/m’ 0.91+0.37 0.90+0.29
SBP/mmHg 101.38+9.65 106.32+10.92
DBP/mmHg 67.73+£10.45 69.65+12.11
HR/bpm 90+16 92+19
mPAP/mmHg 18.78+5.43 19.94+5.78

BSA: Body surface area; SBP: Systolic blood pressure; DBP: Diastolic

blood pressure; HR: Heart rate; mPAP: Mean pulmonary artery pressure
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Tab.2 Left ventricular function of each group (Mean+SD)

Variable Con group (n=30) Groupl (n=38) Group2 (n=38) Group3 (n=38)
LVDd/mm 33.99+4.83 38.69+5.54" 35.37+4.91° 34.70+£5.1244
LVDs/mm 21.14+2.59 24.5244.22° 22.2945.14% 21.93+4.46"
LVEDV/mL 47.33£10.15 59.92+11.85" 52.27+6.89 74" 46.69+8.45"*
LVESV/mL 18.27+5.10 22.86+11.26" 20.32+8.24™ 17.94+7.36%*
LVEF/% 59.28+6.32 61.77+7.39 57.12+6.87* 60.38+5.71*
E/A 1.58+0.16 1.61+0.39 1.57+0.23 1.60+0.25
E/e' 7.78+1.57 8.93+2.18" 8.86+1.92" 7.72+1.8444
LS/% -20.94+5.34 -23.62+4.73" -14.38+4.1974% -19.92+5.18%44
LSRs/s” -1.56+0.41 -1.83+0.39" -1.22+£0.354% -1.62+0.29%*
LSRe/s" 1.43+0.24 1.21£0.41 " 1.15+0.84" 1.36+0.5244
LSRa/s’ 1.22+0.37 1.26+0.65 1.32+0.78 1.29+0.62

Compared with control group, * P<0.05, ” P<0.01; compared with Group1, * P<0.05, ““P<0.01; compared with Group2, *P<0.05, **P<0.01.

LVDd: Left ventricular end-diastolic dimension; LVDs: Left ventricular end-systolic dimension; LVEDV: Left ventricular end- diastolic

volume; LVESV: Left ventricular end-systolic volume; LVEF: Left ventricular ejection fraction; E/e": Mitral early diastolic velocity/mitral

annulus velocity; LS: Left ventricular systolic longitudinal strain; LSRs: Left ventricular systolic longitudinal strain rate; LSRe: Early

diastolic strain rate; LSRa: Late diastolic strain rate
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Tab.3 Interventricular septal regional function of each group (Mean+SD)

Variable Con group (n=30) Groupl (n=38) Group2 (n=38) Group3 (n=38)
LSws/% -21.04+3.22 -24.4843.56" -13.324+4.3374% -17.74+£5.467°2*
LSRsys/s™ -1.40+0.34 -1.76+0.40" -1.24+0.38™4% -1.21£0.5174*
LSReus/s’ 2.24+0.66 1.67+0.89" 1.72+0.81" 1.93+0.68™*
LSRays/s’ 1.09+0.47 1.17+0.46 1.1540.75 1.18+0.82

Compared with control group, = P<0.05, ™ P<0.01; compared with group1, * P<0.05, “*P<0.01; compared with group2, *P<0.05.
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