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ABSTRACT Objective: To investigate the correlation between ischemic mitral regurgitation (IMR )and mitral annular displacement.
Methods: A total of 107 patients with anterior myocardial infarction(AMI) or inferior myocardial infarction (IMI), and 40 volunteers from
January 2011 to December 2012 were divided into ischemic mitral regurgitation (IMR) group and no-ischemic mitral regurgitation
(NIMR) group to detect their degree of left ventricular ejection fraction, mitral annular displacement (MAD), maximum displacement of
the midpoint (MAD mid) and the percentage of MAD Mid in length diameter of ventriculus sinister (MAD mid%) by echocardiography
and tracking of mitral annular displacement (TMAD). Results: TMAD measurements significantly reduced in patients of NIMR group or
IMR group compared with that of the control group (P<0.05). MAD measurements significantly reduced in patients of IMR-AMI group
and IMR- IMI group compared with that of the NIMR group (P< 0.05). MAD mid and MAD mid% of anterior-inferior wall significantly
reduced in patients of IMR-AMI group and IMR-IMI group compared with NIMR group. Conclusions: It can more accurately measure
the mitral valve annulus movement parameters by application of TAMD, which can be used to evaluate the ischemic mitral regurgitation.
It provides a new inspection method for the quantitative analysis of left heart function.
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Table 1 Basic information of patients in different group

Normal control group NIMR group IMR group
Age,yrs(mean + SD) 58.69+ 12.01 61.37+ 9.39 62.82+ 8.36
Male 25 32 36
Female 15 19 20
AMI - 22 25
IMI - 29 31
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Fig.1 a MAD in the normal control group,b MAD in the NIMR-AMI group
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Table 2 Comparison of TMAD measurements in the groups
Normal control group NIMR group IMR group
LVEF(%) 61.74+ 5.65 56.45% 6.15 54.81% 6.71*
MAD(mm )
Vs 12.17 1.76 7.35+ 0.84* 5.36% 0.65%44
LW 13.92+ 1.73 9.49+ 0.96* 8.94+ 0.95*
AW 13.39+ 1.97 7.59+ 0.86* 5.76% 0.87*%44
W 12.88% 2.07 8.02+ 0.67* 5.64% 0.38%44
MAD mid(mm)
IVS - LW 13.31% 1.46 8.01% 0.65* 7.02+ 0.71*4
AW-IW 12.63+ 1.95 6.56+ 0.73* 5.51% 0.59*44
MAD mid%
IVS - LW 17.85+ 1.93 9.57+ 0.54* 9.08+ 0.93*
AW-IW 16.95% 2.51 8.64+ 0.65* 7.73+ 0.72*

7E:*P<0.05 5xF882H4HLL ; AP<0.05, A A P<0.01 5 NIMR A#HLt,

Note: *P<<0.05 compared with the control group; AP<0.05,A AP<0.01 compared with the NIMR group.

2.3 AEIVERE R REAS R RESEHLLE
TERTEECUIAE AT B WIEEFE B, RO AL I — A0k
R AR SR R G A E KRR E A N

JEHLAL, 5 HOR HE AT SE H27 85 3L (P< 0.05), JLrh DA B2
S5 i) FEARE £ MAD | FiZLAURTRE - FRE MAD mido6i/b
Z(P<0.01)( LK 2-4),

3 NIMR-AMI IMR-AMI @l NIMR-IMI 3 IMR-IMI
Fig.2 Fig.3 Fig.4
120 15,
12r
9 s
E &
f E .
. b}
5 O E % é
e : / :
Y 7
/ .
% /
%
LD 7
e IVSLW AWAW VSLW  AWAW
2 BT BB TN T B (MEZH MAD 3 BUEEOEA TN T B ER B4 XM R G AERKER
SR TR RIS LB bogod-nl 44
Fig.2 Comparison of MAD easurements Fig.3 Comparison of MAD mid in the Fig.4 Comparison of MAD mid % in
in the AMI and IMI group AMI and IMI group the AMI and IMI group

iF:*P<0.05,** P<0.01 5 NIMR-AMI 4HA1HLL ; AP<0.05, A A P<0.01 5 NIMR-IMI H#8EE
Note: *P<<0.05, ** P<0.01 comparing with the NIMR-AMI group; AP<0.05, A AP<0.01comparing with the NIMR-IMI group

3 9tig

TR0 B A 0 B 2 A R S A A SRR S5 4 —
RIIRTEA K/ 38 B B B HR AT DL5 | A ke B iy LA
R e A A Ak, BRI R, O RE S A2 B AR L AR
LR S TR LR HYIT, — B M MR i
A EY RN R, WL BCE IR R s . =
YRS O BB R BIFGT L3R, Y & A i M R R i, 4R
IRST RAG Y 5 AP AR IRERY K B, AR 1 iE Blifg
1% S W A2 2O LR A 200 A T 1) AT 4 32 8l 9 AR AL RE
AERO AT WL R 1 A b B & T BURK Y12 oh 50, M
PRI T 4E4E AR RS PR 20 = I 4 67 TR T e L

AEEZ X, TMAD BARRE T Z Rz i 24800
BEA, DA Z HF 220 Z IR FET sk I Re rpF ot >, BF5T
FHA R H TMAD $7 AR 3KA5 1 RIS EAE DTN 2 S W6 Th

REJT TR A TRER PR, LRGP TRE LR AN M U 7S .0 3l
PR BT IAS B ST A A 5017 T gt AR A AR S
B AL

TARIRIRET Y BN EAT B0 WLER 4, ORI A2

TRz DB LU T It , IF HX A G HES 52 28 T8 200
=L OSSR 72 P SRR & RIS S R B 41, L
Wi A — ARIRIR R )0 ARIB Bl , 240 JILET SR, IR *ﬁﬁﬂ*’
AT IZE B O AR AE , PRI I, SRR 19328 30 50 LML 46 0 s 31
BT 0 ILEF Wt 772 VIR OGS, A F9E = ,luHME



+ 5256 ¢

IREYES #E wwwshengwuyixuecom Progressin Modern Biomedicine Vol14 NO27 SEP.2014

BERR ORI R D80, BEFE AR L FAH AR 25 BE A FRER L RS 9 /D
M, BRI 3 (P<0.05)(WLE 2), .0 fILsk i
SURHEREBENG | 70 2 YA T 4T 25 Sl B AR I s AE , 0 AR
A5 IO IR, X AR A IRE I, SRR D
() PR AR I o, —AIRERAZ Sl R RE AR, (AR /N o [
B, SRR WL AT SR, AR RO ILEZ B Ak T Bl IMIR S , O LY
Wi i, DRI ER B RS AR &I AR AL A 2z 2t AH Rk
550 HHTREC USRI E R RSB I, DU BE A4 A2 7L Sk UL
[l 32 3, SN AR 2 2 5 3 5 Je AL KL T 22
FIEE, YRR AERITEN H 4% RS A KN ThEE,
WA INE I AIZ 3 5, AT R O S 2 2k
Wb G B B S A= KAR A AR LB/ T HAR & (P<0.05)
(8 3,4), Ul ZJRRR iE L M h A L G A E KR E
REAS S WP AR 2 S L , 5 SCHRES SR
R, AN Bl A F58 B R OR BE TR, R EOAR
AEAS SR I o — JIRIR 32 3, W] DUATARPPA SR — 2R
M. JF H T AR 1z 3 AT LA S e Ae 20 LI s 0
e AT D ITRER B TR IR A T
£ % 3L HR(References)
[1] Messika-Zeitoun D, Fung Yiu S, Grigioni F, et al. Role of echocardio-
graphy in the detection and prognosis of ischemic mitral regurgitation
[J]. Revista Espanola de Cardiologia, 2003, 56(6): 529-534
[2] Aronson D, Goldsher N, Zukermann R, et al. Ischemic mitral regurgi-
tation and risk of heart failure after myocardial infarction [J].
Archives of Internal Medicine, 2006, 166(21): 2362-2368
(3] #A#7%h, R E, F7m. ARIEH K MIRAEA B 3 il SR AT
FIRA SR £ BMG e R0 D] L& EA XS FIR,
2010, 41(1): 45-47
Hu Xin-ling, Li Tian-liang, Li Qiao-li. Assessment of left ventricular
systolic function in patients with dilated cardiomyopathy by automat-
ed motion tracking of mitral annular displacement[J]. Journal Shanxi
Medical University, 2010, 41(1): 45-47
[4] BORUE 230, A 2, 5. ARE ) = RIFRIEAS B )8 SR H AR
Bt JUAR 5B % o 2 0 E OISR T Rk 0 IRINT]. 16 R R
Z &, 2011,27(12): 905-908
Duan Feng-xia, Yuan Li, Xie Ming-xing, et al. Preliminary clinical
study of left ventricular global systolic function in patients with acute
myocardial infarction by automated motion tracking of mitral annu-
lar displacement [J]. Journal of Clinical Cardiology, 2011,27 (12):
905-908
[5] sdFie, 2, Bk, 5. A 50 3 B & Hod bk = K IR i3 A
FOBR]. AR A EFIIE, 2012, 12(4): 659-661
Yin Zhe-yu, Wei Li, Ma Zhan, et al. The Study of Echocardiography
for the Haemodynamics of Ischemic Mitral Regurgitation [J].
Progress in Modern Biomedicine, 2012, 12(4): 659-661
[6] Fueml, Migk, KAEN, . B F RN KM EM L = R AR
TREWMARGRAL I FTEREES X, 2009, 25(3):
250-253
Tong Xiao-ming, Zhao Qiang, Zhang Xiu-ming, et al. Correlation
Analysis of between Mitral Annular Remodeling and Severity of
Chronic Mitral Regurgitation [J]. Chinese Journal of Ultrasound in
Medicine, 2009, 25(3): 250-253
7] ZAXR REMA AR, F RECHATTHFNEESLEZR
I RURA AR e R A MR [J]. P B A E B S 4, 2008, 24
(9): 796-798

Ma Chun-yan, Liang Yu-jia, Ren Wei-dong, et al. Echocardiographic
Quantitative Evaluation of the Mechanism of Chronic Ischemic Mitral
Regurgitation [J]. Chinese Journal of Ultrasound in Medicine, 2008,
24(9): 796-798

(8] £ B, HF L, WP, F g2 FCHAZZTIFNZRFLAE
H W R FEBIFFRIATHE [J]. FBANTL L 557 5, 2009, 6
(4): 352-355
Huang Guo-qian, Jiang Yu-wen, Yan Ping, et al. Quantification of mi-
tral apparatus geometry in mitral regurgitation with 3-dimensional ec-
hocardiography [J]. Chinese Journal of Interventional Imaging and
Therapy, 2009, 6(4): 352-355

[9] ZAME, F1458, 124, . BE 2 R HERZ RIFMT B ARIRL
MR Z M BT [J]. T EALEEF R E, 2013, 29(6):
485-488
Wang Chun-mei, Niu De-qiang, Jing Li-hua, et al. Study of Mitral
Valve Leaflets and Mitral Annulus abnormal Conformation in Pa-
tients with Mild Mitral Regurgitation by 3D Echocardjography [J].
Chinese Journal of Ultrasound in Medicine, 2013, 29(6): 485-488

[10] k%, &F, 2w X, . AREH R FRALA A 38 IRE AT
B dbbs xR EE L CERGAE J]. FTEEFHRIELK,
2009, 25(3): 408-411
Zhang Jun, Li Xue, Liu Li-wen, et al. Quantitative evaluation of left
ventricular systolic function with automated motion tracking of mitral
annular displacement in patients with heart failure [J]. Chin J Med
Imaging Technol, 2009, 25(3): 408-411

[11] Kovalova S, Necas J. RT-3D TEE: characteristics of mitral annulus
using mitral valve quantification (MVQ) program[J]. Echocardiogra-
phy, 2010, 28(4): 461-467

[12] ##, Gk, 29, F 2T EHF ZERFF KRBTV EFA
A F T B[] FEAR S EFRE, 2011, 27(8): 693-696
Tan Jing, Zeng Xin, Liang Qin, et al. Mitral Annulus Geometry and
Dynamics: A Preliminary Study Using Real Time Three Dimensional
Transesophageal EchocardiOgraphy [J]. Chinese Journal of Ultra-
sound in Medicine, 2011, 27(8): 693-696

[13] Suzuki K, Akashi YJ, Mizukoshi K, et al. Relationship between left
ventricular ejection fraction and mitral annular displacement derived
by speckle tracking echocardiography in patients with different heart
diseases[J]. Journal of Cardiology, 2012, 60(1): 55-60

[14] Buss SJ, Mereles D, Emami M, et al. Rapid assessment of longitudinal
systolic left ventricular function using speckle tracking of themitral
annulus[J]. Clin Res Cardiol, 2012, 101(4): 273-280

[15] 3235, 3k, G4, . ZRMA A EIRH AT EFA £ T
SR AT[I]. T AR E EFRE, 2008, 24(5): 412-414
Wang Fang, Li Jing, Zeng Jie, et al. Assessment of Left Ventricular
Systolic Function in Normal Subjects Using Automated Mitral Annu-
lar Tracking[J]. Chinese Journal of Ultrasound in Medicine, 2008, 24
(5): 412414

[16] Black DE, Bryant J, Peebles C, et al. Tissue motion annular displace-
ment of the mitral valve using two-dimensional speckle trackinge-
chocardiography predicts the left ventricular ejection fraction in nor-
mal children.Cardiol Young, 2013, 27(7): 1-9

[17] E 4, X0, B % 2 BN KRB o £ O F EHRNSE
R F A B A E A, 2009, 6(3): 545-551
Wang Jian-hua, Liu Xin, Zhou Gu-ying. Evaluation of Mitral Annular
Motion and Left Ventricular Systolic Function by Echocardiography
[J]. Chinese Journal of Medical Ultrasound (Electronic Version),
2009, 6(3): 545-551 (T#:5 5289 W)



REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.27 SEP.2014

+ 5289 -

AR IR BN, AR DME R A0 M S & A B g
IRARBNGEIT 2 3 (2)FFRAE R o AN 1 B 2 BIBE SR
S5 K B HHIFERAE , SERE I A AE TTREA B AZ A L 5T 334
TR, AR SCREAS Sy 2 TR PR SR P BERLR
R, 7T 8 RIS [7) 9o BIRBR 25T 40 B AN B 14 7 38552 WA (] T AN BE S
W L — ARl

A FE S I B AN A A X E AR 2 BRI 2

() TCHH AR A , B SR A R AR B AT B — 8 0 I A AE

(1 B E AT R REHEBR AR AEAR DG T B, T AR SR ICEE 2 UM R Ik

LA A P9 S TR {511 Fe 39— 2623 # A1 JA L A % 200 e H e

IHRE SR AIAHSCHE , IR REAS RN 2 UM PR S bk il £ 5 18

I P A A A o

& # 3T #HR(References)
[1] Kuliszewski MA, Ward MR, Kowalewski JW, et al. A direct
comparison of endothelial progenitor cell dysfunction in rat metabolic
syndrome and diabetes[J]. Atherosclerosis, 2013, 226(1): 58-66
[2] Wu H, Riha GM, Yang H, et al. Differentiation and proliferation of
endothelial progenitor cells from canine peripheral blood mononuclear
cell[J]. J Surg Res, 2005, 126(2): 193-198

[3] Asahara T. Cell therapy and gene therapy using endothelial progenitor
cells for vascular regeneration [M]. Handb Exp Pharmacol, 2007, 180:
181-194

[4] 52, BEARA, B Eli, 5. 2 240 s 4 908 dn 35 A A 2 B 4
F A -1 R KT AL B g A KR AT R[] ER B R,
2008, 24(17): 2972-2974
Zou Yi, Xue Yao-ming, Yi Zheng-shan, et al. Relationship between
the expression of hem oxygenase-1 in the peripheral blood mononucle-
ar cell and oxidative stress in newly diagnosed type 2 diabetes [J]. J
Prac Med, 2008, 24(17): 2972-2974

Tousoulis D, Andreou I, Antoniades C, et al. Role of inflammation and

—
W
=

oxidative stress in endothelial progenitor cell function and
mobilization: Therapeutic implications for cardiovascular diseases[J].
Atherosclerosis, 2008, 201(2): 236-247

Calzi SL, Neu MB, Shaw LC, et al. EPCs and pathological angiogenes-
is: When good cells go bad [J]. Microvasc Res, 2010, 79(3): 207-216
ik E A, kAR, Aok, . e F WAL RIS T B IR AR AR AL P 8h
VR[] + B i e &, 2012, 17(1):73-75

Zhang Mei-hua, Zhang Wei, Gai Ling, et al. Role of endothelial

—
N
b}

—
~
—

progenitor cells in the treatment of atherosclerosis[J]. Chin Cardiovasc
Med, 2012, 17(1): 73-75

[8] Ma ZL, Mai XL, Sun JH, et al. Inhibited atherosclerotic plaque
formation by local administration of magnetically labeled endothelial
progenitor cells (EPCs) in a rabbit model [J]. Atherosclerosis, 2009,
205(1): 80-86

[9] Issan Y, Hochhauser E, Kornowski R, et al. Endothelial Progenitor
Cell Function Inversely Correlates With Long-term Glucose Control
in Diabetic Patients:Association With the Attenuation of the Heme
Oxygenase-Adiponectin Axis [J]. Canadian J Cardiol, 2012, 28 (6):
728-736

[10] Liu XL, Li YJ, Liu YZ, et al. Endothelial Progenitor Cells (EPCs)

Mobilized and Activated by Neurotrophic Factors May Contribute to

Pathologic Neovascularization in Diabetic Retinopathy [J]. Am J

Pathol, 2010, 176(1): 504-515

Avogaro A, Albiero M, Menegazzo L, et al. Endothelial dysfunction

—
—
—_

—

in diabetes: the role of reparatory mechanisms [J]. Diabetes Care,
2011, 34(2): S285-290

[12] Ueno H, Koyama H, Fukumoto S, et al. Advanced glycation end
products, carotid atherosclerosis, and circulating endothelial progeni-
tor cells in patients with end-stage renal disease [J]. Metabolism,
2011, 60(4): 453-459

[13] Napoli C, Hayashi T, Cacciatore F, et al. Endothelial progenitor cells

[}

as therapeutic agents in the microcirculation: An update Review [J].
Atherosclerosis, 2011, 215(1): 9-22

[14] Maiolino G, Pedon L, Cesari M, et al. Antibodies to malondialdehyde

=

oxidized low-density lipoproteins predict long term cardiovascular
mortality in high risk patients [J]. Int J Cardiol, 2012, 12 (1):
S167-S273

[15] Puddu P, Puddu GM, Cravero E, et al. The emerging role of
cardiovascular risk factor induced mitochondrial dysfunction in
atherogenesis[J]. J Biomed Sci, 2009, 16(10): 112

[16] Hill JM, Zalos G, Halcox JP, et al. Circulating endothelial progenitor
cells, vascular function, and cardiovascular risk [J]. N Engl J Med,
2003, 348(10): 593-600

[17] Gémez-Guzman M, Jiménez R, Sanchez M, et al. Epicatechin lowers
blood pressure, restores endothelial function, and decreases oxidative
stress and endothelin-1 and NADPH oxidase activity in DOCA-salt
hypertension[J]. Free Radic Biol Med, 2012, 52(1): 70-79

[18] Fadini GP, Miorin M, Facco M, et al. Circulating Endothelial

=

Progenitor Cells Are Reduced in Peripheral Vascular Complications
of Type 2 Diabetes Mellitus[J]. JACC, 2005, 45(9): 1449-1457

[19] Fadini GP, Sartore S, Albiero M, et al. Number and function of

—

endothelial progenitor cells as a marker of severity for diabetic
vasculopathy [J]. Arterioscler Thromb Vasc Biol, 2006, 26 (9):
2140-2146

[20] Cavusoglu E, Ruwende C, Chopra V, et al. Relation of baseline

=

plasma ADMA levels to cardiovascular morbidity and mortality at
two years in men with diabetes mellitus referred for coronary
angiography[J]. Atherosclerosis, 2010, 210(1): 226-231

(E#% 5256 W)

[18] DeCara JM, Toledo E, Salgo IS, et al. Evaluation of left ventricular
systolic function using automated angle-independent motiontracking
of mitral annular displacement [J]. ] Am Soc Echocardiogr, 2005, 18
(12): 1266-1269

[19] A ST, M EH, ERAN, 5. 0 IURE 03045 3 B o Ve = R 5% BLIAL %
e BF R[] F E EFHEIK, 2008, 24(7):1048-1050
Xiong Wen-feng, Zhao Bao-zhen, Wang Er-song, et al. Influence of

myocardial infarction location on ischemic mitral regurgitation [J].
Chin J Med Imaging Technol, 2008, 24(7): 1048-1050

[20] X EA, k3, W, F. SEEEIRKM F = R IFIFALAIRME £ E
Kegs HhaeJ]. F B EF B K, 2010, 26(1): 79-81
Wu Wei-hua, Huang Yan, Lu Jing, et al. Evaluation of left ventricular
global systolic function with two-dimensional speckle tracking of mi-
tral annular displacement [J]. Chin J Med Imaging Technol, 2010, 26
(1): 79-81



