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Progress of echocardiography in assessment of cardiac
damage in diabetes mellitus patients

WANG Junli,ZHU Zaihan, YANG Jun
Department of Cardiovascular Ultrasound , the First Affiliated Hospital of China Medical University , Shenyang 110001, China

ABSTRACT Diabetes mellitus is a metabolic disease characterized by elevated blood glucose, which can lead to a
variety of complications ,among which cardiovascular complications such as diabetic cardiomyopathy are the main causes of heart
failure and even death in diabetic patients. Echocardiography can evaluate the early heart damage of diabetes mellitus

comprehensively, which also plays an important role in providing evidence for clinical intervention and improving the prognosis.

This paper reviews the progress of echocardiography in assessment of cardiac damage in diabetes mellitus patients.

KEY WORDS Echocardiography ; Diabetes mellitus ; Cardiac damage

DR SR — 2L v 22l D 5 | 7 g L e s I A AT L 22
o B BRSO o BRI B O ) R B R A AR L
TS 22 , I DR AT RE R AR 1 e R SRR E T L
KL HEAL R AR ML R ST e 250 , fe & 200
Ty o I PR 7 ZE A 1k SO S RE R IR R I S0 A R
DI AE SR SR PRI R S RO B £ B JIE 5 00
B BEEZ AR PR R AR S R R B A
CT MR SRS 3R AR A T Bl UM IR ML 78 0
JUVBA B B 15 K R B A 5 25 D7 TSP F s )7 300 A
Fo AL AT EREEI A, IO LRSS AT RE
BRI 50, AT AR S0 A BB PR B O A o AR SO
FL B EIVEABE TR A DM T BB e R A T 250d

— R BRS FCo JFE A5 5 155 2

PRI ) I A 73 R S I A AE RS R I A AE , Ferp g bk
HRAEH N UL, B RALHIE 2%, 70 R A U A a2t
FRGEIFIAE =Bl AN I AR MR BT 40T -

1R A I RAE - EERBUN SRR AL , SRl PR ) 32

FEF B : 110001 PRBET , rf B Rk A~ BRI 5 — B PO 1 45 R i Rk

BIRVEE %7, Email : junyang63@sina.com

BRI, nT R EGER S K | Bk KA A Sk, S BOAR Bk ok
RERE AL oG (LA fe AT Ui ) e I At Co S A G B4 e
PRAEIR SO o Pl T 2 BB D o S5 A IR A QO 57 s
AT R I FAF , KB TF AR 9 R A 3 PSRk
T PR = 2k ST oo ML AR Lo 140 3 e 2 A BRI A A
2, X AT AS B 5 R A oL G A 5

2 WA I A < M PR L B2 ph O Ut 4 5 722
FACHZETL S DR O LD BEAS 4, BARBLE] v A 58 42 T 0] . H
A D PR 2 FhWE PR B4 3 B, A RE BE A SR B bk s 18] 4
G, AT A AR 0 Ty O IR TEOR v B B RS, B
B2ED L BRI O U A WG 0 0 (4 R IE 2 5 i 434
R B TR0 g 3y RSB L 3 KSORARR R g Ely , IX P R U7 R
TR AL O O 45 D T AT BT AN]R8 AR L1 E R E
SUFIAETE o SR, 12 W 5 HERR w85 L P JUE G e
TR e KA M B LAt S 00 LG , B 2 7 A 70 P
TG, i PR 12 WA — 5 IR

3. [ FEFZR AL E R O F R R A A2



It AR 5 2 2 ik 2020 4F 1 A 58 22455 1] J Clin Ultrasound in Med, January 2020, Vol.22,No.1 + 53 -

M, 50% FBE B & A H i 7RG L
SEREFZ T, RS A 2 005, R B SO AR R AR
SRR A GLPEAR LT RS o 32 2 A e W s (o A
TC IR 1O IUEEZE 45 b 288 B0 R 2 0 R YR TR AT 11 32 2
JE RS

Wl BRI IR AT X0 P I RE 77 AR R, A B A 5 T
. il i fit 4% DI RE VT DI RE A DIREI 1Y 0 3= ST, O Y
RN S W 38 S48 8 e A6, B B J 0 P R A —
FREE b 5.0 AT TR D BB A ¢ ; @ MUl A5 A 2 AL FT =0
P IIRE S Koot WUAAE , B0 3.0 5 O JUL , PRI DR e
1L 5 O IS ) i S PR 22—

R Bl PR PR S A SO A AT

(—) T O UHLUE TR R B O 3 AR

1) BT AR A ( intergrated backscatter, IBS) PRI
UB LR R D51, AT LASE B 2 W2 V45 K4 ) g B A4 B
BIF5E >k B PR 6 O UURE IE B IBS 390, 1BS S 311 J 39142 5
W B2 DA , T AE 50 LA 3L & 2R B LT AR e 47 4 A AT
SR SRR A X JC A OGO JIE S R 11 2 TR DR AR A R AT
WR5E, % BUBE A i 21 8 45 0 WURZ IE (9 TBS 52 1EAH 3¢ (7=0.58,
P<0.01) , $75s UBE 2 1 AL % £ 3O LA A 2T AL T REVE R .
{E T A RS0 LR 4R HES 7 1l B9 R A MR 22128 5 AR
B Ko Hr A ke 2 AR o A A5 TR R 0 )k 2 R R
BRI RHET 32 R

(OHRETIFAC I RE RV 75 L B BT R

1S = A5 70 Bl ] AR AT S 7R O S AR ]
BERY , BV W 2 0 R A AT B DD T 1B A S ) B A RS
o, D 2 B8 A A R R ] A PR AR A D S AL Y
Pl 5 o e A 2 RAIE I, HE A5 9 A0 2 o A 38 A8 BRI 43
5 0 IE MRS SR — B8, R S = 2 .0 sl 151
SV BE R R O LS R SR O LIz B B W
SR PR T T VR o W T A T S I = 4k Sl R
i 2 BUBE bR AR 2555 ME B A2 ZE AR, A B U | i | il
i A5 ARG ZE LS Tl 2 2 S 0l D REIAR , 3 3 ) A0 P R

2. 4N L A% (tissue Doppler imaging, TDI) : TDI &3
B R B O = AT IR IR T E 775 . Poulsen 55X 305 4]
2 R PR J A e 2 BT sk DI REHEAT IV A, K IR sk D ik
IRARR 2 HE 3R 2 40% , TSR D REWAR K A2 34X 9% , $2 7 BB DR
R RO M0 T 32 SR B R SR S RESAIG , [ b ik ke BT 5K
TR HE I 50 U E 52 A 5 o LAk, TDIAR AT R IF-Ait
PR T , WFFEH > s IR [l LU E W B 5 TR
T o LIRS B8 RE A (R UM PR B A AR O JIURESE ik
REAE A5 AN B ) 2R, B A B R YN 1) i AR (global
longitudinal strain, GLS) T G877 B4, TDI 14 R A5 J2 i 25 2R Bl
AT DL 0 LAY A2 B0 BE B BE AN LB I AL BE T, A1
WIS 0 P AR e B B S8 7 28 LA o o A8 R A AT
W BTG LW 47 K% 7 5 ) RE R4 0ATR: , (G 0) 25 51 52 g i T4
UL BRI SE R, 7] e S BOER PR

3. B B 7 0 B ] (speckle tracking echocardiography ,
STE) : ZH AR —FP AT LUK IUHLA 7 22 047 A T 1 7 4

A, ATIE A AR B — 15 Beoo LR SUR I 4 AT sk D RE L HLC
S BEAAE | AN 52 PR o JEE 9 30 R 4080 JL ] T 2 42 it
M52 MR, 25 R TE K WL . STE A0 5 — 4k BF #1038 E5 R (two—
dimensional speckle tracking imaging, 2D-STI) Fll = 4 BE p jB 5
A% (three—dimensional speckle tracking imaging, 3D—STI) . H
Hh 3D—STI AT LA [a] o B = 24 25 6] 9 B B AT 7 2 B, B T
15 P TR R 4 JB0 2, 0 PR B e R A 5, %5 2D ST B E A
HPFH O ILIIBE . Matyas &0 STE P4 1 BLE bR 5 2 #Y
PR R LA LD RE , 405 513 W] STE 2 AN PR s JULES 5K
AR D REAS 4 Uy 12 , BRI 45 R 5 R AR IR 3 )
ORI ES R B G, W S HAUE R ASC . BE— IR 5
PRI FE AR AT I D AR 2 Sz AR PR s 6 5 A % 7 sk DI g
REN FWHER . Zoroufian % 1R 2D-STI X Bl IR G 8 4 22
5 W DT Bk W I (B AT DPAR , i S PR K8 R R R B
M GLS Y0t FRZH Bl AL, H AR 04 I SE 3R | 2% 5 ¥ et 7
SC(HP<0.05) o I A BFFE N i s M PR R A % AR S AL
MELEE A 6, BRI T AT R B . STEZEPFA T 2RI
U 7 i A R X o Luo 27N FH 3D-STI VM ik i &
FEBRAIRTT IRCR  BAETRYT 2 J8 )5 A2 % GLS KRR B A 1
AR PR YT A BT (3 P<0.05) . — IR Moo
DRI R AR RLE A 28 Bt A AR HL AR B (A B H
LA T 1 LA R DR, B 0 T o ) PR R i
PRI BB O AR A TR . STE AT HF 24 5 D ig 5%,
2 iy B R R AR AR P TR A 09 KA . Morris S04
A 20 D NS 0T B BT SR DI RE RO , T UESE T S5 1Im R Y
HHRAE

4. G A R O Bl A AR R 25 ) 18 B A T B [
Mg E 5 DRSO RESh BE 2 Ak . AR BORTES
EL T 1 bR S T 2 AUBE IR S8 35 1 A2 % GLS VR[5l ) i
78 e A1 B A RS0T IRZH BH SOAER (4 P<0.05) , T 7 i RIS TR 8
W . 22 e, VA 7T P Sl IR T U TR IR Y 2 B IR
s BB DALY BE T . Wierzbowska—Drabik 252V HF5E & G
T W R R DU B2 30 ) e 3 A 7 AR DA, B e 1 7
J Wl DR U LIS 46 T REAIK 2 SE 3R 17 Cognet 55 221 58 45 2 Wik
DL 5 B PR A R 5 K 525 % 6
IR TR A RN 4 i R AT RE SR IO A REAFTE 22 e K fdi T 2Y
AT, DRI A 7 e 0 gl PN O T8 5 2 S 22 O I R AR
FHEIRIE RO E D RE A4 5 0

(=) 70 UG P T 0 7 0 Bl 5]

LR O 3l PRTME DL s O LR BRE 17 40 T UL
2 5 30 5 S RO R 0 T DAY R AR, RO
HE K O WU 4 PR B0 WU R IR IR b 7 3P4l 5 AR 30k A
AR 04t 285 SO WUHEFEE JT o Abdelmoneim 282306 S L
P TE R W B0 UL IR 5 RO A R AR IEAT X L, K
TEPEAN O JILTE 1 J7 1 PR 25— B 0T (Kappa=0.833, P=0.11),
LW DR R85 0L VR T R AR W DR R B AR, 25 A
TR RE L(P<0.05) FESE 10 LA 22 38 52 AT M w PP AN A IR
P KO I TE o Moir 5514 R BUME PR 8 35 70 28 1o A8 (o AR %
ot JDUHL A 35 B URARK , (ELC L 0 2 55 D02 | A% R () F



- 54 - Il AR P2 2 3 2020 4F 1 A 55 22445 1] J Clin Ultrasound in Med, January 2020, Vol.22,No.1

FHOGAE , DAL 45 SR U0 WL UG A B B A 2 ZEOR DR L L)
REA 2z Ay EEEA

L5 LTI B DR B RO ORI B M 28 AR U A0
OMESS R BER AT TR, S 1R B 2 AR AT B
s D LIRE . RS0 sl 1R LU TE R | AR | R S R A
SR W R o JUE 200 B8 1) LT B, B2 45 FORT B R 1) &
Ji& , P Sl A R DR o JUEE-A5 35 ) 0 e R i g, T
Ayl R DR S B 4t o )

S 3k

[1] Adeghate E, Singh J.Structural changes in the myocardium during
diabetes—induced cardiomyopathy [J].Heart Fail Rev,2014,19(1) :
15-23.

[2] Negishi K. Echocardiographic feature of diabetic cardiomyopathy :
where are we now[ J ].Cardiovasc Diagn Ther,2018,8(1) :47-56.

[3] Wang Y, Marwick T. Update on echocardiographic assessment in
diabetes mellitus[ J ].Curr Cardiol Rep,2016,18(9):85.

[4] Seferovic PM, Paulus WJ. Clinical diabetic cardiomyopathy: a two—
faced disease with restrictive and dilated phenotypes[J ].Eur Heart J,
2015,36(27):1718-1727.

[5] Serhiyenko VA, Serhiyenko AA.Cardiac autonomic neuropathy : risk
factors, diagnosis and treatment [J].World J Diabetes, 2018,9(1) :
1-24.

[6] Goette A, Kalman JM, Aguinaga L, et al. EHRA /HRS/APHRS/
SOLAECE expert consensus on atrial cardiomyopathies: definition,
characterization,and clinical implicalion[ﬂ.Europace,2016, 18(10):
1455-1490.

[7]  Fang ZY, Yuda S, Anderson V, et al. Echocardiographic detection of
early diabetic myocardial disease[ J].J Am Coll Cardiol,2003,41(4):
611-617.

(8] ShA&He Mo, e — AL, &5 2 AUBE RS JE A B AL 208 1 50
JUA 1y A AR O3 Bt DI RERI S R L] b st B2, 2015, 37 (1)
1068-1071.

(9] Ceyhan K, Kadi H, Kog F, et al. Longitudinal left ventricular function
in normotensive prediabetics: a tissue Doppler and strain/ strain
rate echocardiography study[J].J Am Soc Echocardiogr,2012,25(3)
349-356.

[10] A3 , HHitE v , X RSS2t = 4540 Bl R SR 2 RO PR 2 AR
AR E L OB IREL BRI ]. M B2 83K 2016,
32(5):727-731.

[11] Poulsen MK, Henriksen JE, Dahl J, et al. Left ventricular diastolic
function in type 2 diabetes mellitus: prevalence and association with
myocardial and vascular disease [ J].Circ Cardiovasc imaging, 2010,
3(1):24-31.

[12] Blomstrand P, Engvall M, Festin K, et al. Left ventricular diastolic
function, assessed by echocardiography and tissue Doppler imaging,
is a strong predictor of cardiovascular events, superior to global left
ventricular longitudinal strain, in patients with type 2 diabetes [J].
Eur Heart J Cardiovasc Imaging,2015,169(9) : 1000-1007.

[13] Matyas C, Kovics A, Németh BT, et al. Comparison of speckle—

tracking echocardiography with invasive hemodynamics for the

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

detection of characteristic cardiac dysfunction in type—1 and type—2
diabetic rat models[ ] ].Cardiovasc Diabetol ,2018,17(1):13.
van den Dorpel MMP, Heinonen I, Snelder SM, et al. Early detection
of left ventricular diastolic dysfunction using conventional and
speckle tracking echocardiography in a large animal model of
metabolic dysfunction [J].Int J Cardiovasc Imaging, 2018, 34 (5):
743-749.
Zoroufian A, Razmi T, Taghavi—Shavazi M, et al. Evaluation of
subclinical left ventricular dysfunction in diabetic patients:
longitudinal strain velocities and left ventricular dyssynchrony
by two—dimensional speckle tracking echocardiography study[J].
Echocardiography,2014,31(4) :456-463.
Tadic M, Ilic S, Cuspidi C, et al. Left ventricular mechanics in
untreated normotensive patients with type 2 diabetes mellitus:a two—
and three—dimensional speckle tracking study[J ].Echocardiography,
2015,32(6):947-955.
Luo HX, Zhou XL, Kou HJ, et al. Improvement of continuous
subcutaneous insulin infusion on patients with type 2 diabetes
mellitus by 3—dimensional speckle tracking echocardiography[ J ].Int
J Cardiovasc Imaging,2018,34(3) :379-384.
Ernande L, Audureau E, Jellis CL, et al. Clinical implications of
echocardiographic phenotypes of patients with diabetes mellitus [ J].
J Am Coll Cardiol ,2017,70(14) : 1704-1716.
Morris DA, Belyavskiy E, Aravind—Kumar R, et al. Potential
usefulness and clinical relevance of adding left atrial strain to left
atrial volume index in the detection of left ventricular diastolic
dysfunction[ J ].JACC Cardiovasc Imaging,2018,11(10) : 1405-1415.
Philouze C, Obert P, Nottin S, et al. Dobutamine stress
echocardiography unmasks early left ventricular dysfunction in
asymptomatic patients with uncomplicated type 2 diabetes: a
comprehensive two—dimensional speckle—tracking imaging study[J].
J Am Soc Echocardiogr,2018,31(5) :587-597.
Wierzbowska—Drabik K, Hamala P, Kasprzak JD. Delayed
longitudinal myocardial function recovery after dobutamine challenge
as a novel presentation of myocardial dysfunction in type 2 diabetic
patients without angiographic coronary artery disease[J ].Eur Heart J
Cardiovasc Imaging,2015,16(6) : 676-683.
Cognet T, Vervueren PL, Dercle L, et al. New concept of myocardial
longitudinal strain reserve assessed by a dipyridamole infusion
using 2D-strain echocardiography : the impact of diabetes and age,
and the prognostic value[ J ].Cardiovasc Diabetol ,2013,12(1) : 84.
Abdelmoneim SS, Basu A, Bernier M, et al. Detection of myocardial
microvascular disease using contrast echocardiography during
adenosine stress in type 2 diabetes mellitus: prospective comparison
with single—photon emission computed tomography [J]. Diab Vasc
Dis Res,2011,8(4):254-261.
Moir S, Hanekom L, Fang ZY , et al.Relationship between myocardial
perfusion and dysfunction in diabetic cardiomyopathy: a study of
quantitative contrast echocardiography and strain rate imaging [J].
Heart,2006,92(10) : 1414-1419.

Ok F1 491:2019-02-08)



