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Three-dimensional echocardiography combined with myocardial
contrast echocardiography for assessment of myocardial
dysfunction in patients with type 2 diabetes mellitus

ZENG Jiahui, LI Wei, LIAO Zhihong, SU Zezhen, YAO Fengjuan,
YE Min, LI Cuiling, LIN Hong"
(Department of Medical Ultrasound, the First Af filiated Hospital, Institute of Diagnostic and

Interventional Ultrasound s Sun Yat-sen University, Guangzhou 510080, China)

[Abstract] Objective To explore the value of real-time three-dimensional echocardiography (RT-3DE) combined with
myocardial contrast echocardiography ( MCE) in evaluating myocardial dysfunction in type 2 diabetes mellitus ( T2DM)
patients. Methods Totally 58 T2DM patients were divided into group | (T2DM isolated ) and group [ (T2DM
associated with microvascular complications, each n=29). Group C included 32 normal individuals. The standard deviation
(Tmsv16-SD, Tmsv12-SD, Tmsv6-SD) and the maximum time difference (Tmsv16-Dif, Tmsv12-Dif, Tmsv6-Dif) of the
time to the minimum systolic volume of left ventricle were measured with RT-3DE. MCE was performed to obtain perfusion
measurement of each segment of ventricular wall, including the acoustic intensity (A) ., microvascular flow velocity () and
A ¢ B. Results There were statistically significant differences in all synchronize measurements except Tmsv6-Dif between
group [l and group C (all P<C0.05). Tmsv12-Dif, Tmsv12-SD, Tmsv12-Dif% and Tmsv12-SD% of group I prolonged
comparing with group C (all P<C0.05). All the parameters of A, and A * 8 showed a gradually decreasing trend in group
C, group [ and group Il , while those in group [l were lower than group C (all P<<0.05). The parameters of 8 and A -
B in group Il were lower than those in group I (both P<C0.05). Compared with group C, the values of B and A « § in
group | decreased (both P<C0.05). There was no significant difference of the same measurement in segments among three
groups (all P>>0.05). Conclusion Left ventricular desynchrony can be observed in T2DM patients with or without
microvascular complications. Myocardial perfusion reduce in T2DM patients presenting as diffuse damage, which
aggravated with microvascular complications in other organs.
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22{H (Tmsv16-Dif . Tmsv12-Dif Fl Tmsv6-Dil) K H0HA TEAH . 0O U R & R & B REA R IR[ERE AR
B B I A« B AT AR T, SR OFIEHEEZE SN : 148k Tmsve-Dif LLAh, K72 0= RIL LR iR
B CHIEK (P#<C0.05); [ 4 Tmsv12-Dif, Tmsv12-SD, Tmsv12-Dif % Fl Tmsv12-SD% % C 47 K (P #<C0. 05), @.Ll»
WU E ARG C A T A ABA - BB TG TH AR KA BEILNT CHPH<0.05); 1148
K ARHMT IHPHE<0.05); THR KA« BT CHPH<0.05) ;3 HNFE 3548 3 MW EEFH LG H %5

Y (P¥>0.05)., &it
SRS PRI i L A I R GO A AR BT N

HLall T2DM B3 3 i A HF A E fB 3 70 0 & 08 s B 7 A0 AN A A2 B4 T2DM. 83 0 WLTE T 0l 41K

(KRR BALIMICA , =48 8P IG5 5O U 8150 Bl Do I R

[(HESES] R587.1; R542.2; R445.2

SCORF =48 | S L B ( real-time three-
dimensional echocardiography, RT-3DE) i F H 52 i
P RS A R AT A 5 T I I DR DA A O 2 U A
DeMmEREZ S AL MM EEFE . e/ FLH
GRS IR 2 U BE R 6 (type 2 diabetes mellitus,
T2DM) 570 2 6] A 1k 2 6 /9 56 & . A B T2DM
L A VR NI ki 9 A E D A o e TR R R Y
O FE R IF A B2 A T2DM B H O UK 22, 75
B i N T = TN [ A = R VO N || N <2 1= -
(myocardial contrast echocardiography, MCE) H Hif
BN g S A O LR R Y e A i 2 — . AR B
TE454 RT-3DE 5 MCE, M iz 3y Fl.0 JILHE 1 I A 5 T
A T2DM 8 190 UL, il PR AG I T2DM 8 3% 0
JUU 72 AR A
1 ZEREFRE
L1 —fB¥%ER #2018 4E 8 H—2019 4F 2 A 58
] T2DM i AE i B 4L 2945 5 2014 4F 5 5 H R
b4 T2DM 12 WibR e s AR I 5 17 76 48 IR B
0/ A T g A A5 R it A8 O R B L3 kg B Al R
i 20 C 125D FIOBE FR i & O 3 10045 0 & e 28 C I 20D #%
295, 1 A5 13 #i], % 16 fi], 7 ¥ 4F % (58.0 =
13.8)% s WALH 12 6, L 17 B, F #3 4E # (59. 5 &
9. 0% . AR OO 3h KK A o Bt = BE
B8 5 D SIS B =500 @0 L B IE R
QRS WFFR<C120 ms. HEBRAR#E: 1 BB IR s @
O 5 5 O - B AR s D 5 KA O R s © J &k
PR U 5 © ™ F 0 3 2R 5 (D FOIR R 95 5 @) 0 2
Kk s @ = EAT L E I RE R 2% . 12 T2DM 2
il b B0 2RO &R T AF A P A Lz~ DR R
H (urinary albumin, UA) £F£E=>30 mg/24 h (HERR H
i R 51 s @ IR ARG 2 1 12 0L 199 5 95 7% 5 O I IR ff
12 ) Bl 29 A8 HE R R T Bl 22 R G . 1R[]
W 32 2 AR RA AR X B (C 41D, 55 16 44,2 16
AR (51, 24215, 8) &L BEAEJE T2DM, 5t 0 i
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SO H PR R PO B R I DR AR R RR DG S 5 A A
PR W SR BT 2 S R A R A 1T A
MR, R 3 A2 00 B m AR BT
J 0 # (heart rate, HR) | fil## (glucose, GLU) K Ifil
B A5 AH G R AT

1.2 X# 5%k R Philips EPIQ 7C 7 12 Wi
A, R AL O R, VR BB ZE M RR . L X5-1 56 B4R
AT 4 H R R A, W i A R AT IR R R R
(interventricular septum thickness at end-diastole,
IVSd) | & 0 % &F K K M N 48 (left ventricular end-
diastolic dimension, LVDd) . Z& 0> & S ifil 73 % (left
ventricular ejection fraction, LVEF) N & ¥ & i} &
(stroke volume, SV) . 7.2 Ab 3R BUZE 0> = P BR3¢
SRy Y W40 R I B DD T RS L B HM B L i A7 5
ANESEL BRI 60° X 60° &R FBIEER . i H & KA
Bracco 24 ) F i 2 (SonoVue) # /| . 5 5 ml A= #fL4h
KRG G R GRS 20 s, 45 B8 AL B (SFq) 27 .
PL18G ik 45 B R0 i bk 2 0] o LA R 3l R 9 1 i
27 3.0 ml, B [A] 29 1 min, #EEE ST MCE Bz, AL
WA ECHR 0. 18,6 Focus B T R MM IF /K -, 14 25
2 804 . Flash fi & J& A 3l & 4t = B 2 ik #f» Flash
Wik 10 Wi, ALARFE ZC R 1. 35, SR X5-1 #3kid 3%
29 15 A0 Bl JE T A0 0 O DY i L Y i B = i MCE ]
% . Ll DICOM #% i 17 115 UL B 203 #r

1.3 E&aHr

L3.1 ZbEFEPMEE S R Qlab 10.5 &
i M EE TR B 3DQ-advance $4:, TR 420 = AT 5k
AR AR AR BRI 5 OIS % S, AP 814
Br” A B o0 N R S s s B A B A0 =
16 AN B 12 A B (6 AR R BEA 6 4> ] Bo) K 6
AN BB i/ W 4 2 BRI TE] Y AR E 22 (Tmsv16-
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1.3.2 DAEESEEE RS R Qlab 10.5 1Y
Seif MCE #fF o ROT 23 51 8 T 2600 2% 6 2 BE AL
JE B v ] BE TG AR B JILYE FL I L 3T T 09 1 3z g b
%, FERIEHEEER Y=A-e")+BJ5.3kE8%
B3k 5 I (] -5 Bl 2, 1 UG R B AL SRR B
R A - B HUITA ROT 5 8504 7 39 (8 4 b AT
flicde . DL B &I 5 3 R O M.

L4 GEik2Esr it R SPSS 20. 0 e it 40 H7 4AF
FFEIESAMTTERAN o £ s R, FEXRITAM
FORHH AL B CE R A 80 Ros . 3 AT G IES
3 A BB A P B DR 3Ry 22 0 B AT LU A AR IE S
i B i Kruskal-Wallis H #5047 e, P<<
0.05 HEFALEITHEL.

2 #R

2.1 i R A KRR 7 0 Bl IR AL S LR 3 4]
HR.GLU.HbAlc Z 5 ¥ BA G it#E X (P ¥ <
0.05), C4. [ ALK 4 zImE 4 K (systolic
pressure, SP) . %7K JE (diastolic pressure, DP) & i
i 18 0 (body mass index, BMI)., H i = [

A

(triglyceride, TG). f& % B J§ 8 H Chigh-density

lipoprotein, HDL) ., Ik % & JI§ 88 A (low-density
lipoprotein, LDL) . IVSd,LVDd,LVEF .SV 2 R} %
2R (P ¥>0.05,% 1),

2.2 AOEFEDHESRILE B Tmsv6-Dif 41,3 4
(1] 25 [ 20 A 1 22 S B0 e 12 2 (P 19<0. 05) 5
H A4 Tmsv 16-Dif, Tmsv 16-SD, Tmsv 12-Dif , Tmsv 12-
SD. Tmsv 6-SD FI2H Tmsv 12-Dif Fil Tmsv 12-SD ¥4 C
HIEK (P ¥7<C0. 05,3 2) & 0F HR J5 14 45 R 2P fE
JeI4H Tmsv12-Dif % . Tmsv 12-SD% ¥%8 C 4HIEK (P 3
<<0.05,% 3), A& M A 51440 2 K ¥ TG 112
B (P¥>0.05),

2.3 ONUEFE RS X A AL 52 E] -
FEMLE WL 1, MCE BKiPA5.C 4l T A M I 4 AR
KA BHRBE TSP E<<0.0D; 14 AR
KA BEMET CHP¥<<0.05): T4 B K AR
MFITHPH<0.05); TAHAR K A-BHWETC
HPH<<0.05), WK 4, pWWEBIPAE.CA. T 4.1
IR B P B O REB ABA « BYIRZEH TR
BRI AHMERASITFE X (P ¥ <00, 14
KB ABKLA-BHRT CHPH<0.05); T4

F 1 A A I REE SO S O3 BE B R 2 s, MOQL, Qu)

21 5 HRK /41 SP(mmHg) DP(mmHg) BMI(kg/m?) GLU(mmol/L) HbAlc(%) TG (mmol/L)
T#H(n=29)  73.42410.61  126.94%16.06  77.69411.15 23.71+3.85 4.76+0.42 5.5540.33  1.27(0.81,2.44)
M4 (n=29)  84.83415.98" 128.03+16.87  78.07+11.66 23.8042. 86 10,3144, 54" 8.77+2.33* 1.35(0.94,1.95)
C#(n=32)  80.72410.46* 131.31420.87  76.07+11.55 24.2742.97 11.89+5.82* 9.00+1.58* 1.53(0.99,1.90)

H/F A4 5.34 0.37 0.24 0.23 8. 80 5. 69 0.32

P <0.01 0. 69 0.79 0.79 <0.01 <0.01 0. 85

21531 HDL(mmol/L) LDL(mmol/L) IVSd(mm) LVDd(mm) LVEF(%) SV (ml)
THn=29)  1.40(0.99,1.68) 3.294+0.70 9.50(9.00,11. 00> 48.00+3. 60 70.7146. 14 76.07+13. 47
T4 (=29  1.09(0.85,1.30) 2.9270. 92 10.00(9. 00,10. 00) 45,9644, 84 70. 9645, 41 70. 68+20. 21
C#H(n=32)  0.99(0.88,1.11) 2.860. 86 10. 00(10. 00,10. 50) 45.18+5. 09 70.3975. 69 66.18+18.12

H/F {4 4. 82 1.05 2. 44 2. 86 0.07 2.24
P 0. 09 0. 36 0. 30 0. 06 0.93 0.11
x5 CAE, P<0.05; # .5 T 41 1b#, P<<0.05. HbAlc. Hifb M £ H
%2 HALEFDHERGLKEIMQL.Qu) s ms]
21 5 Tmsv16-Dif Tmsv16-SD Tmsv12-Dif Tmsv12-SD Tmsv6-Dif Tmsv6—SD
14 (n=29) 89. 33 24.67 70. 33 20. 33 54. 67 20. 67

(63.33,115.67) (17.17,29.17)

(56.17,84.32)"

(17.50,25.20) " (44.33,69.33) (16.83,26.67)

4 (n=29 103. 00 27.67 94.17 27.33 67.33 25.17
(65.17,151.10) (17.00,39.00) " (55.83,134.17) " (16.17,38.83) " (43.33,101. 83) (16.33,41.33) "
C 4 (n=32) 68.67 17.00 49. 41 14. 24 37.67 14. 33
(57.00,90.89) (15.00,23.00) (38.33,60. 33) (10.67,18.00) (30.33,55.00) (12.00,19. 33)
H1E 6.24 7.38 12. 36 11.79 5. 60 6.27
P{E <<0.05 <20. 05 <20. 01 <<0. 01 0. 06 <<0.05

Heox o5 CH R, P<0.05
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24 51 Tmsv16-Dif % Tmsv16-SD% Tmsv12-Dif % Tmsv12-SD% Tmsv6-Dif % Tmsv6-SD%
T4 (n=29) 10.16(7.55,12.61) 2.75(2.25,3.36) 8.72(6.89,10.32)" 2.56(2.06,3.07)" 6.44(5.20,8.96) 2.47(1.97,3.56)

A (n=29

C 4 (n=32) 8.71(6.17,9.99)  2.14(1.63,2.46)  4.96(4.41,6.80)

13.41(8.50,20.27) " 3.65(2.24,5.23)" 10.88(6.35,17.98) " 3.53(1.86,5.33)"
1.56(1.23,1.99)

8.25(5.13,12.29) " 3.21(1.85,4.86) "
4.25(3.50,5.88) 1.71(1.37,2.30)

H{E 9.25
P8 <0.05

10. 46
<<0. 01

16. 87 16.2
<<0. 01 <<0. 01

8.71 8.43
<<0. 05 <20. 05

W o5 CH4 g, P<0.05

1B,

U®

B 1 3N E R R A2 AL C a2k BT 20 & IHOR L, W R 5 B L Mk E C P28 C LA R

MR 1 B O IR F

F4 SHEOEFHEOPEELEIMQL.Qu ]

21 53] AdB) B(dB/s) A+ B(dB -+ dB/s)
T #H(n=29) 15. 11(10. 26,26. 90) 5.51(4.51,8.26) " 89. 32(59. 04,224, 06) *
A (n=29) 9.76(8.63.17.89) " 4.22(3.06,5.44)* 7 52.66(26.91,91.95) " 7
C#H(n=32) 21.43(13.37,32.76) 10. 67(8.10,12. 23) 220. 89(103. 27,352. 86)

H1A 15.39 51.79 33. 65

P{E <0.01 <0.01 <0.01

e x5 CHE . P<<0.05; # . 5 T4 4. P<<0.05; A N FEHIE S 3 Mgk 17t
B A - AR WL

5 3L E SR Bl IR T (R 98 B (A I IM(QL.Qu) » dB]
21 53] B B o i) Be LRB
T4 (n=29)  11.57(9.52,24.17) 17.18(11.90.24.39)  16.50(12. 18,24, 38)
M4 (n=29)  9.25(7.73.15.29)" 11.82(9.71,19.22)*  10.36(8,21.,19.78) "
C#Hl(n=32)  16.58(11.66.27.76)  21.38(13.37.33.80)  23.92(15,78,34.77)
H {t 11,01 10.7 18.53
P {ti <0.01 <0.01 <o0.01

e * 5 CHLE, P<0.05; #: 5 THILK, P<0.05; AN T EWMESRE ;B hilizk Bt
FHEG A« AR SO WL I

6 3 HALEST B IRETEBE (R L IM(QL.Qu) » dB/s]

251 BB HhE] B LR B
T #H (n=29) 4.83(3.73,7.85) " 6.02(5.42,7.99) " 4.76(3.44,7.3D) "
14 (n=29) 3.65(2.34,4.89) " 7 4.65(3.19,5.98) "7 2.62(1.99,4.61) "7

CH4(n=32) 10.33(8.01,14.43) 10.19(8.09,12.56) 9.46(7.47,11.39)
H1E 45.08 40. 82 38. 66
P1E <<0. 01 <<0. 01 <20. 01

TE: * 5 CHLE, P<0.05; # . 5 THLEL, P<<0.05; A AV G HIMESMEE ;B ik Lot
B GA o B AR SR L WL i VA

HTERAMA-BHWIKT LHCP
¥)<<0.05); [ 4H 3 B B A
« BEET C A (P #<C0.05),
W S5~7, 3 HNIF—H54 3 41
TERIBEZRHERIT¥E X
(P #>0.05),
3 g

RT-3DE AJ 7& [f] — .0 3l J&
[vi] B 88 7% 20 28 4519 B L R L T
HEHL VA 251 BUA AR AL R A
A (ML ) A5 . Arias
5NN RT-3DE 76 3 4 [l 2
PEJ7 B A AR & A E, AT E
Al 2200 5 B AR GE B 1 L L 38 AR AR
Rk, 5 7 Sy 1 B0 WL g
FE VT O B REAR B BOC AR
EpokThng, AR S5 AL 254,
MRI % K & 7 R 4F #1256 1,
B Z 5T U SR R K
T2DM & O L2 184, A 0F 92 45
RE LM, AFxh 14
Tmsv 1 2 - Dif . Tmsv12-SD .
Tmsv12-Dif % . Tmsv12-SD% 4
BCHMEK, I 4B Tmsve-Dif
Hh& AR S C A Y
A FTHE , F 00 T BB IE H 1 [
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[M(Q.,Qu), dB « dB/s]

[ 5% 30k ]

2H 5] HR B o i) B DB [1] Eskofier J, Wefstaedt P, Beyerbach
T4(n=29)  80.00(32.66,195.09)" 107.81(78.27,188.50)" 83.59(41.13,135. 60) " M, et al. Quantification of left
4 (n—=29) 48.16(18.39,67.65) "% 75.20(33.77,104.23)" % 31.75(14.27,98.22)" % ventricular volumes and function in
C4(n=32) 163.89(116.76,299.42) 248.21(111.10,417.50) 267.13(111.76,385.09) anesthetized beagles using real-time
H1A 34.31 27.13 31.59 three-dimensional echocardiography:
P i =0.01 =0.01 <0.01 4D-TomTec analysis versus 4D-
W o* 5 CHHE.,P<0.05; % . 5 THHE, P<0.05; AN FAMGESWE;p hilhsk 7t AutLLVQ analysis in comparison with
FBER A o AL RO LI 7 cardiac magnetic resonance imaging.
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