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Evaluation of early myocardial dysfunction of left ventricle in patients with breast cancer
after receiving anthracyclines by speckle tracking imaging
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[Abstract] Objective: To investigate the value of two - dimensional speckle tracking imagine (2D - STI) in detecting the early
myocardial dysfunction of left ventricular in patients with breast cancer after receiving drug treatment with anthracyclines. Methods:
Thirty-two female patients with breast cancer were enrolled in our study. After surgery, all the patients were treated with epirubicin-
based chemotherapy , besides , two-dimensional echocardiography was performed within one week before chemotherapy (T0) , one week
after the end of the third cycle (T1) , and one week after the sixth cycle was finished (T2). Routine echocardiographic parameters
including left ventricular end diastolic diameter (LVDd) , end systolic diameter (LLVDs) , interventricular septum thickness at diastole
(IVSd) , left ventricular posterior wall thickness at diastole (LVPWd) , left ventricular ejection fraction (LVEF) , mitral valve
predilatation and late peak (E.., A..) , and mitral annular velocity (e’ ) were obtained. Two-dimensional images were defined as apical
four-chamber, long-axis, two-chamber views, and the papillary muscles and apical left ventricular short-axis from the base. The images
were stored for off-linc analysis of 2D speckle - tracking myocardial strain. Global peak longitudinal , circumferential and radial 2D
systolic strain (GLS, GCS, GRS)were measured. Another twenty-three healthy female volunteers were collceted as control group. ROC

curve was used to evaluate the sensitivity and specificity of each strain parameter to evaluate the early impairment of left ventricular
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function. Results: MDLVDd, LVDs,1VSd, LVPWd, and LVEF showed no significant decrease compared with control group (P >0.05),
while E./A,.,e’ ,and E./e’ in T2 were significantly lower than those in TO and control group, the difference was statistically significant
(P <0.05). @GLS in T1 and T2 were significantly lower than those in TO and control group, the difference was statistically significant
(P <0.05) , but there was no statistical significance between T1 and T2(P > 0.05). The GCS in T2 was significantly lower than that in
TO and contol group (P < 0.05). The ROC curves showed that GLS as the best predictor. The area under ROC (AUC)of GLS in T1 was
0.832, and its optimal cut-off value was —14.1% , with a sensitivity of 83.4% and specificity of 85.2% , AUC of GLS in T2 was 0.906,
and its optimal cut-off value was —13.8% , with a sensitivity of 92.2% and specificity of 83.7% , AUC of GCS in T2 was 0.577, and its
optimal cut - off valur wsa —20.5% , with a sensitivity of 63.0% and specificity of 57.4% . Conclusion: GLS was the best indicator of

subsequent cardiotoxic events. Therefore, GLS can be used as a sensitive parameter to devaluate subclinical left ventricular myocardial

dysfunction in patients with breast cancer after receiving anthracycline therapy.
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Table 1 Comparison of clinical data between normal

group and chemotherapy group (xxs)
MARTOR  IEW XA (n=23) IFH (n=32) P{H
R (L) 51.22 £9.27 49.28 +7.91 0.075
R (kg) 61.71+13.46  62.83+9.71 0.184
Wi (mmHg)  124.86+ 11,72 123.55+ 12.29 0.527
FFKE(mmHg)  80.28 +6.35 79.37 + 10.92 0.890
L (YK /min) 77.82 £9.53 76.36 + 8.27 0.133
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SIG I F7E X(P>0.05); 51 % % 4] . TO e
BT Ed/AL e (Ede” AR, 22 5 T050 112
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IVSd .LVPWd J LVEF 1E & X} Bt 21 547 2 ] 22 57
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Table 2 Comparison of routine echocardiographic parameters between normal group and chemotherapy group (x +s)

I7 4 (n=32)

28 IEH X IRZH (n=23) 0 T1 ™
LVDd(mm) 43.65 +1.50 41.88 +0.70 4210+ 1.25 42.03 £ 1.76
LVDs(mm) 27.96 = 0.89 27.51 £0.78 27.42 £ 0.68 27.43 +0.73
1VSd(mm) 9.17 £ 0.56 9.34 +0.31 9.30+0.22 9.27+0.25
LVPWd(mm) 8.86 = 0.28 9.65+0.17 9.52+0.44 9.49 £ 0.34
LVEF(%) 61.72 +2.24 60.17 + 1.85 60.75 +1.21 60.13 +1.58
E./A. 1.47 £ 0.62 1.36 £ 0.22 1.24 +0.28 1.05 + 0.39*°
e’ (m/s) 13.22 +3.78 12.44 + 1.56 12.08 +2.32 9.28 £ 1.96*°
E./e’ 6.97 +2.43 6.92 +1.27 6.56 + 1.15 5.09 £ 1.02*°

5 0E X6 A e, AP < 0053 5 TO b, *P < 0.05,
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Table 3 Comparison of 2D-STI parameters between normal group and chemotherapy group

74l (n=32)

ZH IEH XA IRZH (n=23)

20204F 10 H

(%,x +5s)

TO T1 T2
GLS -18.35+1.96 -17.89 +2.83 -15.61 £ 2.64*° -15.32 +2.75*°
GCS -22.91+3.24 -22.53 +4.31 -21.98 +3.68 -20.31 + 4.50*°
GRS 37.92 +8.21 37.86 + 8.92 37.34+7.83 37.05+7.53
SIEH A IR L, AP < 0.05; 5 T0 [L#:, *P < 0.05,

TO

T2
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Figure 1 Left ventricular longitudinal systolic peak strain bull-eye and strain time curve in chemotherapy group
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Figure 2 ROC curves of 2D-STI strain parameters
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Figure 3 Bland—-Altman analysis of intra-observers and inter-observers in GLS measurement
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