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Evaluation of left ventricular systolic function in patients with Type Il.diabetes_mellitus by three—-dimensional speckle tracking
imaging: a meta—analysis CAO Huali, LI Cong, CHEN Fei. Department of Ultrasonography, the First Hospital of Jiaxing, Jiaxing
314001, China

[ Abstract ] Objective To assess the application of threé—dimensional speckle tracking imaging (3D-STI) in evaluation of
left ventricular systolic function in diabetes mellitus (DM) patients by meta analysis. Methods A literature search of PubMed,
Embase, Web of science, Cochrane library, CNKI, and Wanfang databases were performed to identify eligible studies published
before December 2017. AHRQ quality scale was utilized'to evaluate the methodological quality of studies. Results A quantita—
tive meta—analysis of 8 studies including 830 patients was performed. The differences at left ventricular ejection fraction was not
statistically significant between healthy control group and DM group (P =>0.05), while differences at global longitudinal strain,
global circumferential strain, global radial strain, and global area strain were statistically significant between healthy control group
and DM group (P<0.05). Conclusion 3D-STI can accurately evaluate early systolic dysfunction of left ventricle in type 2 DM
Patients.

[ Key words ] Meta—analysis “Three—dimensional speckle tracking Diabetes mellitus  Left ventricle

O MBI AR AR HE 8 A R LR AE R e i H o AR HIE i Meta 2347, E‘ff“?f 3D—STI PP
FERAE o Horv, 2 BUBE PR PO WIS 8 R R 2 AU PRI F8 35 200 30 LR SIS 45 D) RE DR A9 (A
2 BB R 3 5. Iﬁk,i‘ﬁﬂl’;‘%ﬁ*ﬂ??ﬁﬁﬁi P
fﬁ O RS T B E UG 2 OCHE 2, TAEk, = 4E 5 )

FEEEEMEE AR (three—dimensional speckle tracking imag— 1.1 CHERKE R X Pubmed .Embase .Web of science .
ing, 3D<STI) LA HBEWS B PR, 22 O O WUHLI J1 2% Cochrane IR | A AT LUK T 5 B 1 2017 4F 12
R RE T I 5 R AN OGTE . 3D-STL X TR MEas  HZ AR R SCHRIE TR R, KR RIS T LT G
AL EOINW G EREIHEEA R 4l : “three—dimensional”, “3D”, “speckle tracking imag—
ing”, “STI”, “left ventricular”, “LV”, “diabetes melli—
™ DM S BEAGEER e % R B

?OI:?Oj2056/j.issn.l()i)fTZZSS.Zm?:i‘;2018*1605 57 ERE R A G RIS Sk 2 Dot
P AR R I REAY ST U T TR

BAEVES & 4], E—mail : huali19890303@163.com

-2185-



1.2 Bade O B PPl g ABRE : (1) FTRE PR Ek
[ JB PR X6 LRI 5 (2) P984 5 2 ARk B s 2 R i B ko
HRZH ;5 (3)INARS G I i L ™ B O R i
S0 LA S DL I REAN 42 5 (4) B A2 IR
3D-STI, HAXAR KPR E] — T 55 (5) 4l 20— iU
Hh2h I AL FE B AR YN 7] W ZF (global longitudinal strain,
GLS). {7 J& h 25 (global circumferential strain,
GCS) \gﬁiﬁé[’lﬂmﬂ}f(global radial strain, GRS) . E{A ]
TN A (global area strain, GAS); (6)2k B [F] —/E ¥ 5%
BUR Y 22 T SO, BT e e oI A 3R 1Y SC 3 HERR
PR (1)1 BUBE B ; (2) 75 5 22, IR BT B AN 25
(3)&gik bR e AE LU RE RS 58 B 4 il
MSCE, SCERTfAS TR L 1,

o3 2 RIS X B — IR T B AR G R 2R T

PRI (1) FEAME B BB — AR R R, B 5 LS
FEBTHRAL; (2) Im KRG} - B85, M, AR LA S %
DLW ZE R . 2 AiE R Z B o B e 3 ST
H—ETHe . B AHRQ HE X495 A SCHkAY 5
HUTIHE . ZERES 1LWKH, P 0~3 48K
[t 5 4~7 53 R A B 8~11 43 MR B,
1.3 GEil2gAb B SR Stata 12.0 GeiH5E. nlsy
7= (weighted mean difference, WMD) X 95% 1] {5 [X [
(Confidence interval, CI) JH DA A% L2 B A8 B 50 31 45
Ho FEPEIPAL R PR o DL P<509%1E R S i vAe:
B K e . HICGE T2 R BRI, 18 B O A 3 1 7
giitaa It Mt 2, v YL RS, R
FIS S PR Begg s K00 VA5 4 4 P<0.05 22
A E .

2 &R

2.1 — ekl RGN BHEBR bR AE, 3L 8 R AR
78 kT 830 Bk A Meta 20 Hri-11( 3 1), Hirr 2 DB
PRIRZH 463 5, A FEXT AL 367 ], 8 TiAF5T ¥4 fdi FH
GE Vivid’E7 8¢ E9 H 2 Wil . T 3D-STI 1244
RAFTERTEULAS Z B Geit2f 22 50, P SRk G
T Gl s PRI fel FH AU R 2R 22 i RORIN 08 JEL LR A 5T

22 JEOESNSEL (LVEF) 3 8 WS iiE T 2
TH PR 40 5 (e e X PR ZH LVEF i3 50crbn 2%, B
BWFSE IR JC I 5 R (x°=12.96, P>0.05,P=7.2% ),
SR FH S8 S A A 45 R R P 4L10) LVEF 22 73 640
Pt m X, A9 WMD {E N -0.12(95%CI: -0.24~0.01,
P>0.05,K2).

2.3 GLS At 8 TS HRAE 10 PR e 41 5 fat Fe Xt e 2

-2186-

WIS 2019 5 41 55 20

38 3o O P B A K
SCHR I 225 30k H Stk
WSk (n=114)

EE 3k (n=37)

FBRE R B30k (n=77)

I b N 4 2 5 B Y SC Rk
(n=55) : ANHHK:52, 253k: 3

TG S (n=22) U4 SOHBRA SR (0 =14) 55

MK S B 5 RGBSR 1
et s AR PR T ) — 1 2 LA :
5 OBEAZEES N AR ZEE
Fli 3 5

NN 8 i Sk

B 1 Sclkim s

GLS By B bRifE 25, H 20 5% (8] 47 76 B &b 5 vk
(x’=83.34,P<0.01,=85.6% ) , K I FEALS N AR AL, 45
REBRPE GLS ZR A5 4B X, &I WMD {8
H-1.02(95%CI : -1.15~-0.88, P<<0.001, & 3).,

2.4 GES AL 8 WAF S HIA T 2 BUWE PR s 41 5 (g iR
XHBZHGCS My BORARiE 2 , H #5853 (8] JC W ik 5 o
P (x?=19.07,P=0.09, P=37.1% ) , % JH [# & 5% #6541
G MR ALIE] GCS 2R A G2 E L, &I WMD
18 }-0.45(95%CI : —0.58~-0.33, P<<0.001, & 4),

2.5 GRS It 8 WIS HRIE 10 IRk 21 5 it e T AR
ZHGRS MBS 2, H &0 5% (8] Jo B 8 55 o
(x*=17.6,P<0.01,P=26.1% ), & J & % i L 54 7 A5
B, gEREBIRFIAI GCS ZRASITHEX, &IF
WMD {8 }-0.43(95%CI : -0.55~-0.31, P<0.001, & 5).,
2.6 GAS It 8 Tt oy il 1 0H PR s 41 5 it B X IR 2
GAS MBI ECMbRIE 2, H 25 WF 5T 0] A7 78 B Wl 5 bk
(x*=79.15,P=0.00, ’=84.8% ) , K JHREHLRL W #5570 &%
R RPIALE] GAS ZRA %I 4B X, &I WMD {8
H}1-0.72(95%CI : —0.85~-0.59 , P<<0.001, & 6) .

27 REMM  Beeg’s Kl /R LVEF(P>121=0.06) .
GLS(P>lzl = 0.05).GCS (P>Iz1=0.35) .GRS (P >1zl=
0.96) \GAS(P>1z1=0.08 ) R AFTE . 5 & RAm A , ELX Lz
(=1 T Sk AR AR . GCS B LI 7

3 it
BRI RE AL L A i
S AERE(RI SR B LA DR T LA L LA

A, e 2 LR W I O IERR L WIS, B PR
O UR FE IR 2 R O IR D eS8, A LRL



WIS 2019 5 41 55 20 £

R AR — ORI RPAG

=3 Ay FEP3 215 no HESICE 1 n) AR 3D-STI W AE S %L LW Wi5Ei%it  AHRQ P4
Zpk 2013 hE DM 40 22/18 4741 +4.47 o
GLS.GCS.GRS.GAS  GEEP Vivid 9 NRCT 6
NC 40 20720 45.86 +£5.13
Tadic MM 2015 ZE/RZEV DM 50 26/24 52+8 B
GLS.GCS.GRS.GAS  GEEP Vivid 7 NRCT 8
NC 50 24/26 50+7
Wang® 2015 hE DM 46 24/22 63.1+9.8 o
GLS.GCS.GRS.GAS  GEEP Vivid 9 NRCT 8
NC 40 21/19 655+59
Zhang® 2015 hE DM-a* 31 15/16 61+9
DM-b" 37 21/16 60 + 10 GLS.GCS.GRS.GAS GEEP Vivid 9 NRCT 8
NC 63 30/33 58+ 10
AT 2015 hE DM-a* 33 22/12 55+ 13
DM-b* 36 22/14 5511 GLS.GCS.GRS.GAS  GEEP Vivid 9 NRCT 6
NC 42 29/13 55+ 15
B 2015 hE DM-a* 30 17/13 534+6.1
DM-b* 30 15/15 50.6+8.0  GLS.GCS.GRS.GAS . GEEP Vivid9 NRCT 6
NC 30 14/16 543143
Y 2016 w1 ] DM-a* 31 17/14 58+8
DM-b* 34 25/19 609 GLS.GCS.GRS.GAS  GEEP Vivid 9 NRCT 6
NC 62 28/34 58+ 10
faseal 2017 hE DM-a* 30 15/15 55.8+73
DM-b" 35 19/16 58.1+9.0 ‘GLS.GCS.GRS.GAS GEEP Vivid9 NRCT 6
NC 40 24/16 54.6 £8.2

TR FORBE ARG 44 HbA o <<7%H1 HbA,=T%43 M a F1 b PH<PAV. 20 # Foon B IR R 4144 HbA c<<6.5%%1 HbA ,.=6.5%%) M a Fil b
AT H ; DM PRI A s NC B XS B2 ; NRCT : AEBENLXT BR ST

Study % Study %
o SMD (95% C Weight D SMD (95% C1) Weight
Fk 2013) —0—;—— -0.30 (-0.74,0.14) 7.76 K 2013) —-—E 161 (211,-1.10) 690
Tadic M (2015) —a—a:—— 022(-061,0.7) 975 Tadic M (2015) ;—o— -0.50 (-0.90, -0.10) 112
Wang Q (2015) —q‘—— 0.15(-0.57,028) 838 Wang Q (2015) -;-.— 077 (-121,-033) 912
Znang X-a (2015) —._4:_— 021 (-064,022) 812 Zhang X-a (2015) E —_— 0.4 (-088,-001) 933
Zhang X-b (2015) —o—d:—— 024 (-0.65, 0.16) 909 Znang X-b (2015) + 0.94(-1.37,-052) 967
BdR-a (2015) —o—“—— -0.20 (-0.66, 0.26) 72 Bl-a 2015) l — 0.32(-0.78,0.14) 837
E&-b (2015) —1—— 019 (:0.64,026) 758 BE-b015) _._L 141 (-1.91,-091) 709
RH-a (2015) ] — e 060 (0.08,1.11) 563 TR (2015) —.—L -1.39 (-1.96, -0.83) 550
TREE-b (2015) A‘——o— 0.39(-0.12, 0.90) 578 RER- 2015) —— “ 216 (-280,-151) 430
SEEEiB-a (2016) —b-%—— -0.17 (-0.61, 026) 809 BH#E-a 2016) 3 —_— 0.31(-074,0.13) 938
JE¥RE-b 2016) —0-%—— -0.17 (-0.59, 025) 859 SEEB-b (2016) —o—L -1.31(-1.77,-0.86) 838
#EF-a (2017) —0-2—— -0.15(-063,0.32) 671 #6E-a2017) _._:. 151 (-205, -0.97) 611
- 2017) —q‘—— 013 (-0.58,0.33) 731 260 2017) —_— } 252(-313,-191) 473
Overall (squared = 7.2%, p = 0.374) 0 0.12(-0.24,001) 100.00 Overal (-squared = 85.6%, p = 0.000) 0 -1.02(-1.15,-088) 100.00

T T T T

111 ° 11 3.13 0 a3

B2 LVEF HZRMIE B3 GLS MRk

W N R R e BT AERE R e BEDRG I DL B R R B AR — 2, GLS 5 Hof e 0 %
JUAG 3T H 0 PR O LR A S i RN S 0 UL 6 0 R 72 280 (GCS (GRS il GAS) A] LA [R] i
H, U AR D LA dE e a2 BRIV BUD LR BE FARAR I BRI R B B R BEE L S R 2
DR T DL 4E RN EGET, EEBLOAL BRI AR REAGB EREOR I B, iR =D
DN WAL AR o 8 SR, SO DL 7 R LN AR 28005 AR s A I . 1 F T 3D-STI AR,
WS GLS MBS H M, (R i TARBZREER WP URAb TR R AR S P O AR L

-2187-



Study %
(3] SMD (95% CI) Weight
i
Tk 013) —_— 052 (097, 0.08) 779
Tadic M (2015) + 049 (-0.89, 0.09) 978
Wang Q (2015) —4:—~—— -0.16 (-0.58, 027) 860
Zhang X-a (2015) —4:—.—— -0.13 (-056, 0.30) 8%
Zhang X-b (2015) —-—;— 078 (-120, 0.36) 877
Ef-a 015) + -0.44 (-090, 002) 721
&b 2015) —:b— -0.43(-088, 002) 763
Ao (2015) —4:-0—— 0.36 (-087,015) 5%
#R-b (2015) —o—é— -0.86 (-139, 0.33) 582
TEH#B- (206) —4:—0—— -0.26 (070, 017) 827
TEHHB-0 (2076) +- -0.36 (-079, 0.06) 872
#¥-a@017) —%—-—— 0.15 (-083, 032) 669
AE-b 2017) e 3 -1.15 (-164, -0.66) 643
Overal (-squared = 37.1%, p = 0.087) O -0.45(-058, -0.33) 100.00
Y
T T
184 [ 164
B4 GCS KRR
Study %
] SMD (95% C1) Weight
Fik @o13) — 0,49 (-0.94,0.05) 726
Tadic M (2015) _;._ <0.39 (-0.79, 0.00) 217
Wang Q-a (2015) _— 0.11(053,032) 7%
Wang Q-b (2015} —_— 0.53(-0.98,-0.07) 684
Zhang X-a (2015) —:—0—— -0.26 (-0.69, 0.17) ™m
Znang X-b (2015) —o—' 089 (-1.32,-047) 79
e (2015) —_— 0.34(-079,012) 681
b 2015) _— 0.37 (082, 0.08) 712
-2 015) —,—o-— -0.06 (-0.57, 0.45) 561
#E- 2015) —-—é— 0.72(-1.24,-0.20) 526
TEFR-e (2016) 0.39 (-0.83, 0.04) 780
EEEB-b 2016) —o—e— 060 (-1.02,-0.17) 789
BF-a 2017) —_— -0.04 (-0.51,0.43) 641
REE-b 2017) —o—i- -0.87 (-1.34,-0.39) 837
Overal (Hsquared = 26,1%, p = 0,173) <:> 0,43 (-055,-0.31) 100.00
T T
434 0 134
B 5 GRS A
Study %
D SMD (95% C1) Weight
Fk @013) —_— 059 (-1.04,-0.14) 826
Tadic M (2015) ——— -0.47 (-0.85, -0.07) 1049
Wang Q-8 (2015) — 027 (-0.70,0.15) 914
Zhang X-a (2015) —— 026 (-0.69,0.18) 889
Zhang X-b (2015) —_— 093 (-1.35,051) 811
& (2015) —_—— 028 (-0.74,0.18) 789
ER-b (2015) —— ; 156 (-2.07,-1.05) 638
#H-a 2015) B -0.47 (-0.99, 0.04) 628
#E-b (2015) —— -1.37 (-1.83,-0.80) 521
ToHHE-a 2016) —— 032 (-0.75,0.12) 881
SafiE8-b (2016) —_—— =1.31(1.77,-0.85) 789
BE-a 2017) —— 030 (-0.77,0.18) 731
b (2017) —— -258(-320,-197) a3
Overall (-squared =84.8%, p =0.000) Q -0.72(-0.85,-0.59) 100.00
T T
32 0 32

-2188-

6 GAS FtkAE

WIS 2019 5 41 55 20

Begg's funnel plot with pseudo 95% confidence limits
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