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JE e E T RE R E/A LB A G X (1 P<0.05) . 5% BEZH A, DM 2 GLS .GCS . GAS M ik (- 14.254+
3.005)% vs. (~17.530+3.358) %, (-23.117+4.441) % vs. (-28.982+6.029) % , (-37.064£5.231) % vs. (-41.594+7.569) % ,
GRS 1415 (-28.151211.190)% vs. (21.629+12.972)% , 25 I G243 L (3 P<0.05) ; DM2 41 GLS .GCS .GAS #4415 (34
P<0.05), 1 GRS HE 22 3 Ie45 112775 L. DM24H GLS .GCS GRS .GAS %5 DM 1 LI , 22 5 B8 G175 (34 P<0.05) .
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Quantitative evaluation of left ventricular systolic function in patients with
type—2 diabetes mellitus by three—dimensional speckle tracking imaging

CHENG Zhenzhen, LIU Yong
Department of Ultrasound , Beijing Shijitan Hospital , Capital Medical University, Beijing 100038, China

ABSTRACT Objective To quantitatively evaluate the early changes of left ventricular (LV) global systolic function in
patients with type—2 diabetes mellitus (T2DM) by three—dimensional speckle tracking imaging (3D —STI). Methods Eighty
T2DM patients(case group) were selected and divided into two groups according to the left ventricular ejection fraction (LVEF) :
50 patients in DM1 group (LVEF 250%) and 30 patients in DM2 group (LVEF<50% ). And 42 healthy volunteers ( control
group) were selected in the control group.The general clinical date, conventional ultrasonic parameters (LA, LVIDd, IVSd,
LVPWd, LVEF, E/A) and 3D-STI parameters, including global systolic peak longitudinal strain (GLS) , global radial strain
(GRS), global circumferential strain (GCS) and global area strain (GAS) of left ventricle in the three groups were measured and
compared.Results There were significant differences in LA, I1VSd, LVPWd, E/A among the groups(all P<0.05).Compared with
control group , GLS, GCS and GAS in DM1 group were decreased significantly ( —14.254+3.005) % vs. (-17.530+3.358 ) %,
(=23.117+4.441)% vs. (-28.982+6.029) %, (-37.064+5.231)% vs. (—41.594+7.569 )% ,while GRS was increased significantly
(-28.151£11.190)% vs. (21.629+12.972)% , there were significantly differences(all P<0.05).GLS,GCS and GAS in DM2 group
were significantly decreased (all P<0.05),while GRS had no difference.In addition, GLS, GCS, GRS and GAS in DM2 group were
significantly lower than those in DM1 group (all P<0.05). Conclusion 3D-STI can be used to detect early left ventricular
systolic dysfunction in T2DM patients, and is a reliable method to evaluate early abnormal heart function in diabetic patients.
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7e % B 153 % (left ventricular ejection fraction, LVEF)
Dy 5% 25 Tl KL 2R 52, 600 DI RE Y 8 e 28 O AN BURE
H Oy, = 4 5 538 B % (three —dimensional speckle
tracking imaging, 3D—-STT) 4% /A A 3 1 18 B0 JLZH 21
P BE B By, LA K I RS R A D o JUL A AL A
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BTG TE  Hodh B 42 4, 2 38 141, 4R
20~68 %, 14 (41.43+11.47) % . M4 LVEF KK H:
434 : DM1 41 50 5] (LVEF=50% ) , 5 25 5] , % 25 {4,
AEY 20~68 %, V-1 (43.57+13.43) % ; DM2 41 30 14
(LVEF<50% ), % 17 #], & 13 {5i] , 55 % 26~64 %, -3
(40.22+14.45)% o 533 R 42 I EER AR 2 A X A
B 2245, 4 20 ], AEIA 20~71 %, 441 (42.79+12.35) 4
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PR A, AR M BN AR (LAd) L2 % 47 ik RN 72
(LVIDd) &7 ik A = (A1 BR R E (1VSd) 22 &7 ik A

Jei BEJELJE (LVPWA) 5 Doppler I & — 29 11 47 5K 1 i
SO UG {0l 9 3 B2 (KL A) M — 3% HU (B (E/A) ; Simpson AL
A LVEF . 85 Ul PST-25 SX #k , BLo
IRVY O WLHEA Pre 4D F5 2, GG 480 A0 2 DU D
PR, 35 PR B o, 20 P TS ) 300 5 I8 s Vi e,
Fr Rk J5 1) 15 UGS =5 5 Full 4D #, SR 5
SEAF 4O B R A % A A K . BJ5 I 3DT
BAFIEAT AL AT L FEAE % 16 755 B AR 1] U B 4 44
2\ [a] i 2% (longitudinal strain rate of global, GLS) | #& {4
F2 18] W AZ (radial strain rate of global , GRS) E& A& J&]
A8 (circumferentialstrain rate of global , GCS ) K #& {4 £
i % (area strain rate of global, GAS) , B & Jll & 4 K HX
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JIEL AR R B 7 5K R LB 25 SRR TR G2
DM2 28 I DM 1 4 A0 5% B iR 2 11 3 8 T 0 R4, 22 4
BEeit2Fa (1 P<0.05) 5 H i = Fa 4541 S N 9 e
BESEA SRR (¥ P<0.05) ,DM1 415 DM2 41
SRR R TG E L, g1,

TSR U SRR

XFREZ]  DM1ZH . DM2 4 1VSd . LVPWd f LAd £
ZRUTHE = A E/A R A S R L 2 Y
G2 (3 P<0.05) . 584 i, DM2 4
LAd . LVIDd . IVSd .LVPWd ¥ i 5 55 , LVEF J A% (1)
P<0.05), 1M DM1 20 [b 25 3 o giit2# 3L, DM LA A
DM2 41 E/A 3/N(P<0.05) . 5 DM1 41 tb %, DM2 41
LAd.LVIDd.IVSd .LVPWd ¥4 55, LVEF 81X, 22 74
HEiT2AE L (FP<0.05) . W32,

R SHRIGIRGORHLE
031 AR Bt pte BMI Wi ET IR =0 AEmEREN REEEEN SERE R
(%) (fi) (%) (kg/m?) (mm Hg) (mm Hg) (mmol/L) (mmol/L) (mmol/L) (mmol/L)
DM14H 43.57+13.43 25/25 4.81+1.21 24.56+1.38 116.80+5.21 77.85+4.13 1.78+0.43" 1.11+£0.17 2.66+0.45" 5.10+0.67
DM24H  40.22+14.45 17/13 5.24+1.67 24.44+237 118.67+8.87 77.78+2.89 2.73+0.70™* 1.04+0.18 2.97+0.43™ 5.10+0.52
YHRZH  42.79+12.35  22/20 - 24.20+0.96 118.10+9.26  78.00+4.00  1.22+0.39 1.28+0.16 2.20+0.38 4.82+0.59
Y/FAE 0.051 0.334 0.130 0.036 0.043 0.003 6.341 1.578 11.226 0.220
P{H 0.951 0.846 0.736 0.965 0.958 0.997 0.033 0.281 0.001 0.808

xR RS, *P<0.05; 5 DM 4 Hb 4, #P<0.05. BMIARB 5%, 1 mm Hg=0.133 kPa
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2 5] LVIDd(mm) LVPWd(mm) 1VSd(mm) LAd(mm) LVEF E(em/s) Alemls) E/A
DMIZ]  42.99+3.13 8.33+0.97 8.47+1.26 30.8123.96 63.66+5.29 76.54+15.15 75.89+16.36 0.95+0.16"
DM24]  49.87+5.39% 13.45+1.30% 12.44£1.67%  43.23+4.95"  48.43+4.89" 74.38+14.46 77.39+17.93 0.89+0.13"
WAL 43.03%3.57 8.21+0.89 8.21=1.11 29.67+3.27 64.26+5.65 83.84+16.58 66.42+17.06 1.29+0.19

FA 7.067 23.526 9.019 10.007 8.642 0.310 0.362 5.328

PE 0.009 0.001 0.016 0.012 0.017 0.745 0.711 0.047

5 IR AL, " P<0.05; 5 DM1 4L, #P<0.05. LVID: 72 & 5K AR AR s LVPWd : 78 % J BE LI 5 1V S : &F 5K AR I S MBS ; LAd : 2255 Y
18 LVEF : 28 S L5050 E - T MRET 51 L30T 100 57038 B WA 5 A - 2 IRRAT ke G5 300, 37 338 5 0 {1

= AU 3D-STI R ZAF S8 LA

X FEZH . DM1 2 .DM2 4H GLS . GCS.GAS ] 5 i
R, AR b 22 S 359 Gei b2 3 L (3 P<0.05) .
5 %F B2 B, DM 4 GLS .GCS .GAS ¥ AL, 1fii GRS
e, ZER A SR E L (3 P<0.05) ,DM2 41 GLS |
GCS . GAS ¥k (] P<0.05) , 1fif GRS 2L AN i 5 5
DM1 4 H.%8 , DM2 44 GLS .GCS.GRS.GAS ¥JUsi Ik , 22
SH G R X (P P<0.05) . WL 3 FIA 1~3,

R3  KHID-STIN S (s) %
415 GAS GLS GCS GRS

DMIZ -37.064+5.231" -14.254+3.005" -23.117+4.441" -28.151+11.190"
DM241 -28.024+4.589™* -11.420+3.325% -17.785£3.429"  22.246+10.751%

NHIRA -41.594+7.569 -17.530+3.358  -28.982+6.029  21.629+12.972
Fil 45.877 32.716 48.029 4.245
PI 0.000 0.000 0.000 0.015
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N AE s GRS : FERAR MR AR s GCS < SRR JE N7 A s GAS « FE A T B AR

CARD 4D Full

N

B 1 DMIAAZ 16 B EE AU 2 B2 DM2A1A % 16 W B4 (S i AR A8 B3 X BRA A6 % 16 1 Bl 4 J0) e (i i AR A2

M4k (GAS }9-42.12%)
it e

e LW 5 | A F% 22 o g B A4 TR A 728 a1 4 i A 0
iz SR SEEIR Sl R A s AR A 4 0 WL AT A
TR FE BE A 0t 55, R B0 RO LA B AR G L0 LT 4 £k
5 DL 2 A A F R A 21, DA AR A8 1) s
ARG S22 (R R O LR AE , DA H B T RE Y
I RS SRR PR I RO DI RE 1Y
S — ARG R IE B9 #A5 . 3D-STI Hh F RE A5 1
VAR 22 2 O LB 1 A TE AR | B0 AT TR i 22 1)
KeVE , AWFSE B EAR T 3D-STIH AR ZETEH T2DM 3%
LW AE DIRe BN (E

PR 2 — b 4 B PRI L B R , AL
RFZEAL , BRI B BRI S5, SOt R S
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Bl A 24 B AT (15 P<0.05) , 22 B PRI S8 ANl
AE DIREWAIG , B LA SR DI BE7E R AL, 2
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NG SN AP s R A LS N s & 1
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