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[ ABSTRACT] Aim  To analyze the longitudinal peak strain (LPS) of left ventricular subendocardial myocardium,
middle myocardium and subepicardial myocardium in patients with diabetes mellitus complicated with microangiopathy by
speckle tracking stratified strain technique, so as to evaluate the myocardial function in patients with diabetes mellitus com-
plicated with microangiopathy. Methods 40 patients with type 2 diabetes mellitus (T2DM) were collected and classi-
fied according to whether they had microvascular disease: 20 cases of T2DM group, 20 cases of T2DM microangiopathy
group. 20 cases of healthy volunteers were collected as control group.  All subjects underwent conventional echocardio-
graphic examination, and the two-dimensional echocardiographic images of at least three cardiac cycles were collected and

stored.  The collected two-dimensional dynamic images were imported into the offline analysis software QLab13.0.  The
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global longitudinal strain ( GLS) of the left ventricle during systole was obtained by recording the endocardium and epicardi-
um.  After that, the left ventricular three-layer myocardium was recorded by stratified strain mapping, and the endocardial
longitudinal peak strain ( LPSendo) , middle myocardial longitudinal peak strain ( LPSmid) and epicardial longitudinal
peak strain (LPSepi) were obtained.  Then the transmural strain pressure difference of left ventricle was obtained from the
LPS difference between subendocardial and subepicardial myocardium. Results Compared with control group, GLS in
T2DM microangiopathy group significantly decreased by 2. 15% (P<0.05), but there was no significant difference in GLS
in T2DM group.
(P<0.05). Compared with control group, the LPSendo in T2DM group significantly decreased by 3.09% (P<0.05),
but there was no significant difference in the LPSmid and LPSepi in T2DM group ( P>0.05), and LPSendo, LPSmid and
LPSepi in T2DM microangiopathy group significantly decreased by 4.20% , 3.38% and 3.16% . Compared with T2DM
group, LPSendo, LPSmid and LPSepi in T2DM microangiopathy group respectively decreased by 1.11% , 2. 68% and
3.19% (P<0.05). Compared with control group, ALS in T2DM group decreased by 2. 59% (P<0.05), but there was
no significant difference in ALS in T2DM microangiopathy group, and compared with T2DM microangiopathy group, ALS in
T2DM group was significantly decreased by 1.89% (P <0.05).  Correlation analysis showed that GLS, LPSendo,
LPSmid and LPSepi were negatively correlated with diabetic course (r=-0.491, -0.546, —0.578 and -0.592, all P<

0.001) , there was no linear correlation between ALS and diabetic course (r=0.305, P>0.05).

Compared with T2DM group, GLS in T2DM microangiopathy group significantly decreased by 1.79%

Conclusion The

application of stratified strain technique can sensitively detect the damage of endocardium in diabetic patients and different
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levels of myocardium in diabetic patients with microangiopathy, which can provide clinical diagnostic basis.
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Figure 1. Longitudinal peak strain curve of the subendocardium in the second, third and

fourth chambers of normal volunteers
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Figure 3. Longitudinal peak strain curve of the subendocardial myocardium at the second, third and

fourth chambers of patients in the diabetic group
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Figure 4. Longitudinal peak strain curve of subendocardial, middle, and subepicardial layers of

patients with diabetes and microangiopathy
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Table 1. Comparison of general data

Vil L % B #/cm BMI/(kg/m?)  W&iH/mmHg  &F3KHE/mmHg O/ (R/4)  BERERRR/ AR
Xt HBZH (n=20) 56.90+7.70  169.05£6.92  22.15+1.61 131.60=8. 58 86.60+9.74 82.05+6.69

T2DM 41(n=20)  57.70+7.28  168.80+5.84  22.42+1.98 128.10+9.03 82.15+9.46 83.45+7.48 3.75+1.45
Egﬂf’(&ﬁi) 61.60+7.23  168.35+6.43  21.83+1.89 128.55+9.53 82.95+7.52 83.10+10.33 5.90x1.37°
F{4 2.307 0.061 0. 481 0.884 1.402 0.154 23.250
PAH 0.109 0.941 0.620 0.419 0.254 0.858 0.000

T A HFERANEN . a i P<0.05,5 T2DM 41 b4,
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2.3 MESHEILE
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T2DM 41 LPSendo Ui fi 3.09% (P <0.05), i
LPSmid Ml LPSepi % A i & £ 22 % (P>0.05) ,1H
T2DM L4595 25 41 LPSendo , LPSmid F1 LPSepi 43
A% 4.20% . 3.38% A1 3.16% (P <0.05); 5
T2DM 41 AH L, T2DM fd il % 9% 2% 40 LPSendo
LPSmid Ml LPSepi 43 % V& fX 1. 11% . 2. 68% #
3.19% (P<0.05) , 5XBRZHAH L, T2DM 2 ALS 8
i 2.59% (P<0.05) , 1fii T2DM 49 1ML %5 9 25 20 ALS
T FEZE T (P>0.05) ;5 T2DM ffiL % 48 41 M
e, T2DM 41 ALS ¥ fik 1. 89% (P<0.05;%3) .
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Table 2. Comparison of the conventional ultrasound parameters

Gaiih LAD/mm IVS/mm

LVPW/mm LVEDD/mm LVESD/mm

EDV/mL ESV/mL LVEF/% E/A

YR (n=20) 30.83+2.42 7.94+0.81
T2DM #H(n=20) 31.4122.98 8.28+1.01
T2DM il %

ﬁ/ ‘\Qﬂ( 20)
LZ n=

FAH 0.863 1.545 0.747 2.463
P1iE 0.431 0.227 0.481 0.100

8.34+0.78 46.07+1.97 29.87+2.28 95.61+5.91 33.88%3.41 64.97+3.26 1.38+0.44
8.31+1.08 47.21£3.00 30.98+3.00 94.46+11.17 34.80+5.87 62.88+4.80 1.11+0.41°

8.34+0.95 46.19+2.87 30.38+3.13 95.09£10.62 34.36+5.92 64.09+4.32 0.89+0.21°

1.177 0.159 0.086 1.335 4.518
0.320 0.854 0.918 0.276 0.018

H:a N P<0.05, 5% A2 Hed

K3 HNEIEENTREEEESHILE

Table 3. Comparison of longitudinal peak strain and transwall pressure parameters AN %
Vil GLS LPSendo LPSmid LPSepi ALS
X HEZH (n=20) -20.44+1.27 -21.17+1.29 -19.5420.90 -18.00=0.90 -3.171.12
T2DM 4 (n=20) -20.081.01 -18.08=1.11° -18.84+0.75 -18.030.67 -0.58+1.33"
T2DM T AR AR (n=20) -18.29+1.23% -16.97+1.27% -16.16+1.55% ~14.84+1.41% -2.47+1.40"
F1{H 18.939 62.952 50. 431 76.339 32.036
P1H 0.000 0.000 0.000 0.000 0. 000

L -UEREEL T, a o P<0.05, 5XFIRZH HEHE ;b i P<0. 05,5 T2DM 41 g,
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Figure 5. Scatter plot of GLS, LPSendo, LPSmid, LPSepi and ALS and diabetic course
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