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Three-dimensional speckle tracking echocardiography in
evaluation on left ventricular function in type 2 diabetes
mellitus patients with non-alcoholic fatty liver disease
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(Department of Ultrasound , the Second Hospital of Dalian
Medical University, Dalian 116027, China)

[Abstract] Objective To evaluate the feasibility of three-dimensional speckle tracking echocardiography (3D-STE) in
evaluating left ventricular (LLV) function in type 2 diabetes mellitus (T2DM) patients with non-alcoholic fatty liver disease
(NAFLD). Methods Totally 30 T2DM patients without NAFLD (group A), 32 T2DM patients with mild NAFLD
(group B) and 35 T2DM patients with moderate to severe NAFLD (group C) underwent 3D-STE. Echocardiographic
parameters were obtained, including conventional parameters of the ratio of transmitral peak early to late diastolic velocity
(E/A), interventricular septum thickness diastolic (IVSTd), posterior wall thickness diastolic (PWTd), LV end-diastolic
diameter (LVDd) and LV end-systolic diameter (1LVDs). as well as LV function parameters including end-systolic left
atrial volume (LAV), LV mass (LVM), LV end-diastolic volume (LVEDV), LV end-systolic volume (LVESV), LV
mass index (LVMI) and LV ejection fraction (LVEF), also 3D-STE parameters including global longitudinal strain
(GLS), global area strain (GAS) . global radial strain (GRS) and global circumferential strain (GCS). The correlation of
3D-STE parameters and glycosylated hemoglobin (HbAlc), body mass index (BMI) were analyzed with Pearson linear
correlation analysis. Results There was no difference of E/A, IVSTd, PWTd, LVDd, LVDs, LVMI, LVEF, LVEDV
nor LVESV among the 3 groups (all P>>0.05), but patients in groups B and A had higher GCS, GRS, GLS and GAS than
in group C (all P<C0.05). The correlation analysis showed negative correlation between GLS, GRS. GCS, GAS and
HbAlc (r= —0.540, —0.476, —0.489, — 0. 623, P=10.040, 0.032, 0.037, 0.020)., while there was no obvious
correlation between 3D-STE parameters and BMI (all P=>0. 05). Conclusion 3D-STE can be used to assess LV function in
T2DM patients with NAFLD.

[ Keywords | fatty liver, non-alcoholic; diabetes mellitus, type 2; echocardiography, three-dimensional; ventricular
function, left

DOI:10. 13929/j. 1003-3289. 201810042

ZHBRBERR AN 2 BERREEH
B B R I TR BB A D EThRE
F S.EI HLEXE.E OBAL A
R BB MR 5 — B B A B 1T RIE 116027)

[ E] BB B2 8085 3D-STE) $# AR IEAE 2 BUH R % (T2DM) A I 356 W58 Y I 5 v - (NAFLD) & 42
DEINEEM AT, A% X 30 ] T2DM A4 I NAFLD(A 41) .32 fi] T2DM 4 315 FF NAFLD(B #41) } 35 il T2DM

[F—1EE] k1993, L LT RENEBEB L, B0 OMEES . E-mail: 479431013@qq. com
(EEEE] AL . REER R¥MESE ZEREH . 116027, E-mail: liguangsen009@163. com
(¥ AHT 2018-10-10 [f&E BH] 2019-04-08



e 838 o E B 2R R B R 2019 4E5S 35 #5258 6 ] Chin ] Med Imaging Technol,2019, Vol 35,No 6

I EE NAFLD B3 (C 4D 17 3D-STE K, K il & #2850, 4% 400 11 &7 i 7 3005 i 00 0 £ ofn % 8 % LU AW (E/
A VBTSRRI 11 B R B (TVSTA) L Z8 0 % T I BE 5L B (PW T ) 2 &F 3K oK B 72 0 38 48 (LVDA) | W 4 2K 3 72 0 % 9 4%
(LVDs) , 2L ZE Ve S BRI 48 AW 220 B A FULAV) (20 E B (LVM) 220 Z &P ik R A FU(LVEDV) L=
WA AR A F(LVESY) 8.0 % U 850 (LVMD 780 % 31 143 20 (LVEF) , L ¢ 3D-STE i 748 2 88 7 .0 28 B AR YA 1] i
A5 (GLS) AR T BN AF (GAS) VR AE 1) [0 A8 (GRS) AL A4 B JH B 4% (GCS) . LA Pearson & HEH E 50 #1 3D-STE 45

BEAL M8 H (HbAle) & BT & 35 40 (BMD A G, &R

341 E/A.IVSTd.PWTd,LVDd, LVDs, LVMI, LVEF,

LVEDV K LVESV 25 ¥ G173 L (P ¥>0.05),A.B 4] GRS.GCS.GLS.GAS ¥ C 4134 Jn (P 34 <C0.05),
GLS.GRS.GCS.GAS 5 HbAlc &2 M & (r=—0.540,—0.476,—0. 489, —0. 623, P=0. 040.0. 032.,0. 037.,0. 020) ,
5 BMI ¥ A (P 3#>>0.05), &i8  3D-STE n[ I FiF#r T2DM & 3 NAFLD & 720 = g .

(XA MW ARG B IR . 2 BB O sh e R, =48 0 E e &2

[(HESES] R575.2; R540.45 [XEEFRIREE] A
AR kS PR A8 W5 ¥ T 9% (non-alcoholic fatty liver
disease, NAFLD)$8 B &M A& F1 H: Ath B 7 351 4 KL 2% B
LA E 5 Y0 T 48 g 07 AR v O S R AE A AR 2R
BAEN . BEE NE AR PR e R B, — g A
NAFLD i R B 1k 20% ~30%", NAFLD 5 it
3R B A5 71 = 1 A S =01 = 2 N = N 5P e
KB 2 FUBEFRY% (type 2 diabetes mellitus, T2DM) &
FF NAFLD X0 A4 5% i & Bl w52 L 5 2 B fi sz A
BT A M HGE B . = 4R BE B B (three-
dimensional speckle tracking echocardiography., 3D-
STE) B AR R IPAG 22 .0 B g e i T2, BB &0
R0 B AN AT S B B m A . ARSI 3D-
STE ¥4 T2DM 4 31 NAFLD 3% 72.0 % ey o]
(R
1 #BRE5FE
1.1 — %R PEH 2016 4F 10 H—2018 4E 8 A T
K BEi2 W iy B & T2DM % 97 1, 55 69 9], Zc 28
B AERE 26~58 &, -1 (46. 9£8.9) %, £2.0 & I
43 B0 (left ventricular ejection fraction, LVEF) =
50% o HEBRIECHG L =5 0L L 5T R AE O IR L0 WL | il
I RS 2500 I s 72 % A D e 25 00 1 DR s R
. MRYEECM 2016 4 NAFLD 1297 5 1 dn e 6 i
HN AB.C4 A4 NAFLD(n=30).% 22 i,
2 8 ] AEWE 26~56 %, 1 (48.54+10.0) % ;B A&
8 NAFLD(n=32). % 20 i, % 12 ], 4% 34~
58 &, F#(45.3£5. )% ;C A& I & NAFLD
(n=135), % 27 #l, & 8 #l, F# 30 ~58 &, F
(47.2+£9. 1%,
1.2 U577k R GE Vivid E9 23 #8512
WS, e 2% DU 48 [ 3l 220 %0 D) RE 43 BT 81 (4D Aato
LVQ) . W 83 A M Eb , 3% 32 [ 25 0 L R 0 2
B AL AE A FET ok I B 06 0 0 R ol g B L

[XEHS]

1003-3289(2019)06-0837-06

(E/A) JE&F 7K AR = 0] B# )2 (interventricular septum
thickness diastolic, IVSTd), Z.0» & F ] B B B
(posterior wall thickness diastolic, PWTd) & &F 5k &
W 720 % N 4% (left ventricular end-diastolic diameter,
LVDd) | W i K # 72 0> = N 42 (left ventricular end-
systolic diameter, LVDs), #3500 3h & = 48,
PR T 25~ 50 it/ #0002 DU Jist 0 B0 1 s P %
Oy AR S 7R 8 U BT I U R T R R S B
A AD AR LR AR 3 A0 3l A B S )
& = 4EEIR 8 4D Auto LVQ Bk (&l 1~3), 3k 1L
70 2 Y1 BE 2 80 A 45 WA AR 2 0 5 48 B (et atrial
volume, LAV ). 7 «» % Jit i (left ventricular mass.,
LVM) | 7 .0 % &F 3k K ] %5 1 (left ventricular end-
diastolic volume, LVEDV) 72 . % i 4 A 1 758 1 (left
ventricular end-systolic volume, LVESV) . 260> % Jii 1515
¥ (left ventricular mass index, LVMD .LLVEF, Dl } Jif A8
SR A FE A2 0 B AR Y 1] [ A (global longitudinal
strain, GLS) &K [ FL N AF (global area strain, GAS) .,
FAKFZ [0 97 A5 (global radial strain, GRS) M % {A [5] J& [
A% (global circumferential strain, GCS), £$Z 8 & 3
U BT S H . AR 58 R A 0 3l Bl % 25 (American
Society of Echocardiography, ASE) ¥R $EM 2.0 E 4T
TKINEE .

1.3 FLEm=ERA XN3HBREYTEHERSHRER
Jik it o 460 25 B8 1l # (fasting plasma glucose, FPG) .,
WAL L2745 H (glycosylated hemoglobin, HbAlc) , AL
0 [ B C total TCHO. H W = P
TGO, W & KR %% # M (alanine
ALT) F R & & R ¥ & i
(aspartate aminotransferase, AST) /K-,

L4 i8R SPSS 19.0 48343 B 8 4%
FEIESHMTTERERL s +sFR., RHBHER

cholesterol,
(triglyceride,

aminotransferase,



A [ BE A AR AR 2019 4E58 35 %5 6 ] Chin ] Med Imaging Technol,2019, Vol 35,No 6

+ 839 -

Jr 25 Br HL ¢ 3 4 1] 4F % | 44 T i 45 40 (body mass
index, BMD . Ifil & A= b 46 b S 79 2850, P G L 50k
I SNK . SRH Ko b 3 4 a) o 50 K 72 0 = &
SRDIRE DA K AR, IR R A Y K. DA
Pearson & H %4087 3 41 3D-STE %5 HbAlc,
BMI A Xt , P<<0.05 HESFHG %5 X,
2 &R

3R H AR (F=0.891, P=0.464) 7 4|
(¢ =1.140, P=0.090) . Il & . FPG . TC, TG % 7
TGt & X (P #>>0.05);3 4 E HbAlc, BMI,
ALT J AST 7B 5012 5 L (P ¥<C0.05), A,
B %4 HbAlc.BMI,ALT & AST ¥4 C 41 1K.B 241
ALT Al AST # A 43 = (P ¥<<0.05); W& 1. 3
4 E/AIVSTd.PWTd.LVDd,LVDs,LVMI,LVEF,
LVEDV J& LVESV 2R ¥ L4t 8 L (P >
0.05)33 4HI1A] GRS.GCS.GLS.GAS # F#A 4 it 2%
B X (P ¥<C0.001),A B4 GRS.GCS.GLS,.GAS #

BC MNP #<C0.05) , A B 4 b # 22 R K5 it
FENX(PH>0.05); 0% 2.3 MKl 1~3,

AWTFE O E R REWAR R # . B 4l 3 fi (3/
32,9.38%).C 4 15 fil (15/35,42. 86 %) 72 0> % &7 5K
TR Ak, 3 A M b 2% A FHit 2 E L (Y =
22.296, P<<0.001),C 4 420> = & 5K DI REWUAIE R 5
i T A4y =16.714, P<<0.001) fl B 41 (5 =
9.538,P=0.002), B 5 A HILEERLFEIT¥E
My =2.956, P=0.238)., %4 GLS.GRS,GCS,
GAS 5 HbAlc ¥ 2 fAH & (r=—0.540, — 0. 476,
—0.489,—0. 623, P=0.040,0.032,0.037,0.020) ,
5 BMI B JEH] B AR (P ¥>>0.05),

3 itig

NAFLD B 4 i T2DM H & 5w 18 & 48 v 1T
- 2905 i T2DM HE R 80%™ . NAFLD AU fin
T2DM F8 350 I8 5 £ AU | S 30/ 0 & ) e e
i AR H L AL A BRI EY . NAFLD 5]

F1 342 BUBEIRAE B E BMILLME X AELTE R L (T + 9
26 5] BMI(kg/m?) 5 45 (mmHg) &7 5k i (mmHg) FPG(mmol/L) HbAlc(mmol/L)
A (n=30) 24,4242, 63 127.00%+9. 00 74.0046. 00 8.41+2.13 6.8742.26
B4 (n=32) 25.5143. 24 126. 00%6. 00 79. 00438, 00 8.72+2. 24 7.1243. 34
C 4 (n=35) 27.30+3.81"% 129.00+£8. 00 82.00£8.00 8.82+1.90 9.03+2.12* 7
F1H 3. 640 0. 866 1.667 1.506 7.984
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