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Ultrasonic left ventricular pressure strain loop for

observation on hypertrophic cardiomyopathy
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[Abstract] Objective To observe the value of left ventricular pressure strain loop (PSL) technique for evaluation on left
ventricular systolic function in patients with hypertrophic cardiomyopathy (HCM), and to evaluate the correlations of
myocardial work (MW) parameters with routine diastolic systolic function and left ventricular strain parameters. Methods
A total of 43 patients with HCM (HCM group) and 49 healthy volunteers (control group) were enrolled. Conventional
ultrasound parameters, strain parameters and MW parameters were obtained and compared between groups. The receiver
operating characteristic (ROC) curve was drawn, and the area under the curve (AUC) was calculated to evaluate the
effectiveness of parameters for diagnosing HCM. Pearson or Spearman correlation analysis was performed to evaluate the
correlation of conventional ultrasonic parameters, strain parameters and MW parameters. Multiple linear regression
analysis was used to screen parameters independently related to MW, Results Interventricular septum thickness at end-
diastolic (IVSD), left ventricular posterior wall thickness at end-diastolic (LVPWD), left atrial diameter (LAD), left
atrial volume index (LAVD), the A peak flow rate, E/A, E/e’, left ventricular circumferential strain in subendocardial
myocardium (CS-Endo) , left ventricular global torsion strain (Twist), peak strain dispersion (PSD) and global wasted
work (GWW) in HCM group were significantly higher than those in control group (all P<C0.05), while early diastolic
mitral annulus Lateral wall (Lateral ¢) and ventricular Septal velocity (Septal €), ¢ flow rate, left ventricular end-diastolic
volume (LVEDV). left ventricular end-systolic volume (LVESV), left ventricular circumferential strain in middle
myocardium (CS-Mid), circumferential strain in subepicardial myocardium (CS-Epi), left ventricular global and layered
longitudinal strain. global work index (GWI) and global work efficiency (GWE) in HCM group were all significantly lower
than those in control group (all P<C0.05). MW parameters left ventricular global longitudinal strain (LVGLS) and PSD
were highly effective for diagnosing HCM (all AUC>>0. 80). In control group, MW parameters were moderately correlated
with traditional systolic and diastolic function parameters, LVGLS and PSD, and all had independent correlations (all P<<
0.05). In HCM group, the global and layered strain in different directions, PSD and A peak flow rate were low or
moderately correlated with MW parameters, also had independent correlations (all P<Z0. 05). Conclusion Ultrasonic PSL
technique could noninvasively assess left ventricular systolic function of HCM patients. MW parameters were correlated
with traditional diastolic and systolic function parameters as well as left ventricular strain parameters.
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B9 A S& 1, LA Z oo 2P a3 434 5 MW il Sz AH 56 i S50,
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F 1 HCM 415 XF B2 FA G L 3K
21 5 B/l £ EE (%) AR A (m?) i 45 e (mmHg) &5k K (mmHg)
HCM 4 (n=43) 36/7 51.24+15.7 1. 71£0. 19 121.93+14. 35 75.79+8.76
Xt B ZH (n=49) 19/30 40.8+8.9 1.7240.19 121. 31+14. 46 73.67+10. 18
/5 18 3.98 4. 31 —0.07 0.21 1.07
P14 <0.01 0. 04 0. 94 0. 84 0.29
#£2 HCMAGXAFREHOHES I (T
21 5 IVSD(mm) LVPWD(mm) LAD(mm) LAVI(ml/m?) E(m/s) A(m/s) E/A
HCM 41 (n=143) 17.0544. 89 10. 374+2. 65 35.96+7. 36 43.61+16. 89 73.47+19.74 77.86+27.85 0.93(0.71)
X L (n=49) 8.0441.49 7.394+1.34 30.65+4. 19 30.62+9.17 79.18+16. 05 61.19+16. 66 1.32(0. 54)
t/ Z 14 16. 02 6.95 4. 30 4.55 —1.51 3.51 —2.90
P14 <0.01 <<0. 01 <0.01 <0.01 0.13 <0.01 <0.01
2 ) Lateral e’(em/s)  Septal e’(cm/s) e’(em/s) E/e LVEDV(mD LVESV(mD LVEF(%)
HCM 4 (n=43) 6.48+2.27 5.17+1.85 5.69+2.08 13.9745.99 60. 19+ 16. 66 19.21+6.51 67.19+9. 19
XM (n=49) 14.6443.59 10. 7142.53 11.62+4.50 6.5341.43 76.5418. 42 24.78+7.54 67.1347. 40
t/ Z 14 —12.59 —11.73 —7.93 8.08 —4. 36 —3.72 0.03
P1E <0.01 <<0.01 <0. 01 <0.01 <0. 01 <<0.01 0.98

HCM 4 CS-Endo. Twist,PSD & GWW 8] i
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LVGRS 2R BTG X (P ¥>>0.05), W3k 3.
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HCM By e B m » W3k 4.
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LVGLS.PSD,GCW 54#: W4 .GWW 5 Lateral €,
PSD ¥ &8 H A & (0. 5| | <C0. 8, P ¥<C0. 01); £t
RAPERE AT B, GWT 545 % . LVGLS,GWE 5



e 1828 - o E B 2R R B R 2021 AR5 37 #5258 12 8] Chin ] Med Imaging Technol, 2021, Vol 37,No 12

%3 HCMASXIEA PSL 25 (L

205 LVGCS(%)  CS-Endo(%) CS-Mid( %) CS-Epi( %) Twist(%) LVGRS(%) LVGLS(%)  LS-Endo(%)
HCM # (n=43) 25.304+4.10 39.09+6.78  23.08+4.01 13.71+2.88  29.39+11.3  32.4049.61 15.66+3.85  20.64+4.75
XTHEAH (n=49)  26.78+2.87  36.4443.46  25.43+3.02 18.81+3.26 20.5146.65 35.36£12.11  20.78+1.9 24.08+2. 38

tfH —1.80 2.22 —2.84 —7.80 3.70 —1.29 —8.25 —3.76

P 0.08 <20. 01 0.01 <20.01 0. 01 0. 20 0. 01 0. 01

28 51 LS-Mid( %) LS-Epi( %) PSD(ms) GWI(mmHg%) GCW (mmHg %) GWW (mmHg %) GWE(%)
HCM #H (n=43)  16.3+4.42 13.2344.08 91.37+23.21 1353.86£426.73 1592.16£435.1 140. 72459. 40 88.31+4.49
XA (n=49) 20.841.92 18.19+1.48 41.52+9.42 2 110.08%351.61 2 312.294326.41 80. 96448. 70 96.06+1.73

tfH —5.79 —7.45 13. 80 —9.20 —8. 88 —5.20 —11. 36

P{H <20. 01 <<0. 01 <<0. 01 0. 01 <<0.01 <<0. 01 <<0. 01

#F 4 PSL ZH2Wr HCM %4k

WU RERE
EY AUC95%CD ]
S8 5% Wi (E % %6
LVGLS 0.89(0.82,0. 96) 17.90% 69.77  95.92
PSD  0.97(0.95,1.00) 59.18 ms 93.02  93.88
GWI  0.91(0.85,0.97) 1659.00 mmHg%  76.74  89.80
GWE  0.95(0.90,1.00) 93.00% 90.70  93.88

GCW  0.91(0.85,0.98) 1 985.00 mmHg%  88.37 85.71
GWW  0.82(0.73,0.91D) 98. 00 mmHg% 76. 74 79.59

Septal e’, 9LVGLS, GCW 5 45 J£. LVGLS, GWW
5l 45 I . LVEF, Septal e, LVGLS ¥J H A7l 37 41 %
P (P #<C0. 05),
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5 LVGLS.PSD 2 H B 56 (0. 5<<| r[ <<0.8, P ¥ <<
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LVGCS K LVGRS ¥ 2L K& LA F ARG (] r[=0. 3,
P ¥j<C0.01);GWI #1 GCW 5 A g7 i | Twist £ 1%
JEEAH 5 (0. 3<<| | <C0.5, P #1<C0. 05), Z otk HIH
SRR .GWI fl GCW 5 A 7 # . LVGLS,GWE
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LVGLS,GWW 5 PSD # H A sl 57 A P (P # <
0.05),

3 itig
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AE S S L AR AT BB 32 22 0 & BT R I s MW FE
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