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ABSTRACT

Objective To investigate the effect of 3D speckle tracking (3D-STI) combined with 3.0T magnetic
resonance imaging (MRI) on the early changes of left ventricular systolic function in hypertrophic
cardiomyopathy (HCM). Methods 80 patients with HCM admitted to our hospital from January 2022
to January 2024 were selected as the HCM group, and 80 healthy patients who underwent physical
examination in our hospital during the same period were selected as the control group in a 1:1 ratio.
3D-STI and 3.0T MRI examinations were performed in both groups. The echocardiographic indexes,
3D-STI and 3.0T MRI indexes of the two groups were compared. The echocardiographic indicators
included left ventricular end-diastolic septal maximum thickness (IVSD), left atrial volume index (LAVI),
left ventricular mass index (LVMI), end-systolic volume (LVESV), end-diastolic volume (LVEDV), ejection
fraction (LVEF), mitral orifice peak diastolic blood velocity (E value), and late mitral orifice diastolic
blood flow Peak velocity (A value), E/A, early peak mitral ring diastolic motion velocity e '. The 3D-STI
index includes overall longitudinal strain (GLS), overall radial strain (GRS), overall axial strain (GCS), and
overall area strain (GAS). The 3.0T MRI parameters included LVEDV, LVESV, LVEF, peak ejection time
(TPER), peak ejection rate (PER), peak filling rate (PFR), and peak filling time (TPFR). Receiver operating
characteristic (ROC) curve was plotted to analyze the value of 3D-STI and 3.0T MRI in evaluating HCM.
Results IVSD, LAVI, LVMI and A in HCM group were higher than those in control group, LVEDV and e
‘were lower than those in control group (P<0.05). GLS, GCS and GAS values in HCM group were higher
than those in control group, and GRS values in HCM group were lower than those in control group
(P<0.05). LVEDV, PER and PFR in HCM group were lower than those in control group (P<0.05). The area
under the curve (AUC) of HCM evaluated by 3D-STI combined with 3.0T MRI was 0.969, which was
higher than 0.865 for 3D-STI and 0.895 for 3.0T MRI (Z=4.064, 3.225, P<0.05). Conclusion 3D-STI and
3.0T MRI can detect the early changes of left ventricular systolic function in HCM, and the combined
application of the two can achieve an ideal evaluation effect.

Keywords: Three-dimensional Spot Tracking Technology; 3.0T Magnetic Resonance Imaging; Hypertrophic
Cardiomyopathy; Left Ventricular Systolic Function
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R12A—MBBILLR

A3l 2l FiR (%) RREEHK(kg/m?) REE UESE
5 E°§

HCMZH(n=80) 41 39 46.91+8.24 22.41%+3.04 34 28

X BR4H (n=80) 43 37 48.82£7.05 22.19%+2.07 30 22

x 2/t 0.100 1.575 0.535 0.417 1.047

P 0.752 0.117 0.593 0.519 0.306
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index, LVMI). UZaRAF3(left ventricular end systolic volume,
LVESV). #F3k*kA71(left ventricular end diastolic volume,
LVEDV). LVEF. ZRIBAFKFPHMMREIRE(EE). ZRME
O kB HA MR EE IS (E (ALZ). E/A. Z“RIFIFEF KR HIEEiT
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2851 IVSD(mm) LAVI(mL/cm?) LVMI(g/cm?) LVESV(mL)
HCM4H (n=80) 20.491+4.01 26.98+8.16 120.46+31.49 36.821+8.20
X$HR4A (n=80) 9.11%0.67 19.25£4.02 70.341+8.96 39.411+9.11
t 25.036 7.601 13.692 1.890
P <0.001 <0.001 <0.001 0.061
#R2
4851 LVEDV(mL) LVEF(%) E(cm/s) Alcm/s) E/A e'(cm/s)
HCMZH (n=80) 84.16+18.05 57.621+4.96 73.28+13.34 60.02+9.04 1.22+0.43 5.42+1.55
X$BR4H (n=80) 100.69+10.45 59.13+5.72 74.42+10.08 56.18+6.46 1.32£0.35 13.07£2.76
t 7.089 1.784 0.610 3.091 1.613 21.616
P <0.001 0.076 0.543 0.002 0.109 <0.001
3 2443D-STIHR#R (%)

4851 GLS GRS GCS GAS

HCM4H (n=80) -9.92+2.05 30.42%5.10 -13.82£3.40 -20.49+2.27

X$BR2H (n=80) -14.67£2.71 48.51+7.12 -18.941+2.45 -32.461£3.55

t 12.503 18.475 10.928 25.408

P <0.001 <0.001 <0.001 <0.001
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AUC, 3D-STI. 3.0T MRIIF{HEHCMAJAUC51/90.865. 0.895,
ZEBKETHAAUCH0.969, 3D-STIEXE3.0T MRIIF(HEHCMAY
AUCEF3D-STI. 3.0T MRI(Z=4.064. 3.225,P<0.05), W#&5Kk
El4~6,

24 2443.0T MRIBIRLL X
285 LVEDV(mL) LVESV(mL) LVEF(%) TPER(mS) PER(EDV/s) PFR(EDV/s) TPFR(ms)
HCM#H(n=80) 85.32+15.23 35.91+7.69 57.99+5.03  213.74%40.67 1.63£0.39 1.46£0.22 277.51+41.81
X$HR£A (n=80) 101.46%+13.62 38.08+9.77 59.71+6.54 216.85%42.15 4.25+0.81 3.59%1.15 275.92+46.27
t 7.065 1.561 1.865 0.475 26.067 16.271 0.228
P <0.001 0.121 0.064 0.636 <0.001 <0.001 0.820
#&5 3D-STI. 3.0T MRIIF{EHCM Bt {&

wEAR AUC IR P 95%C| BRE (%) HRE(%)

3D-STI 0.865 0.028 <0.001 0.802-0.914 81.01 81.48

3.0T MRI 0895  0.025  <0.001 0.837-0.938 84.81 82.72

3D-STIBAA3.0T MRI 0.969 0.011 <0.001 0.929-0.990 87.34 93.83
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