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[(BE] e NAEF _ERAEBEBEEARNE ZRBF LS (MAD)  FITHEFHEEEENTEN ERAEZERENRE
BB A ERIERBBME, & E&ES6 FIAEHMAB(LVER) EE ( >50% )W AR LIER(EEREE =12 mm) BEIER
B AR . K F Philips Sonos iE33 B {UGHTIRZE, BN M BAESITEREMNEEEE (RWT) A FBORMERS FIRE
ZEMER £ 2 AB(RTID) B4, WA QLAB 6.2 FEHL &L #r k44 BIF M MAD XS F(BH _REHR P S BNA
EKMEERE) WL RT3D BHR NG A E 5 M8 (RT3D-LVEF) ; HE = 4.0 ILEH IR, BB EAZF RS HEH(LVEDVI) A1
EEFREHEE(LVMD, ¥$.00REERESD RWT<0.45 H LVMIEFESHENNEZHAREE % JLA# A4 (HNG 4) , &
RBEAREEMH(HR 4) ;146 EERELRENEBREBEENEEXBY, # & HNG 4 .HR HMIEE X BHM RT3D-
LVEF BEEFEHEN . FALBEERHLLEITEE X (P>0.05), HR 419 MAD &{H 5 LVEDVI # B Z{{ T HNG AMEHE X
BA.EZERHERITEEN(P<0.01 5 P<0.05) ;HNG A 5IEH % B4 MAD #XZ ¥ {EM LVEDVI L EERHERITEE
X (P>0.05), Bland-Aliman 4347 27" MAD HEMTERE HERR. ##& ELIREEENEE P, 5 LVEF L3, MAD §§E
B RMEENEERERBERENR.
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Evaluation of left ventricular systolic dysfunction by mitral annular displacement
in patients with cardiac hypertrophy and remodeling
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( Department of Echocardiography, Shanghai Chest Hospital, Shanghai Jiaotong University, Shanghai 200030, China)

[Abstract] Objective To investigate the value of mitral annular displacement ( MAD) by two-dimensional speckle tracking
in evaluating left ventricular systolic dysfunction in patients with cardiac hypertrophy and remodeling. Methods Eighty-
six patients with cardiac hypertrophy (left ventricular wall thickness =12 mm) and normal left ventricular ejection fraction
(LVEF) ( >50% ) were selected. Philips Sonos iE33 ultrasound device was used for examinations. Relative wall thickness
(RWT) was calculated by M mode ultrasound, and two-dimensional and real-time three-dimensional ( RT3D) images were
obtained at the apical four-chamber view. The related parameters of MAD ( mitral annular middle displacement and left
ventricular longitudinal fractional shortening) and LVEF measured by RT3D images ( RT3D-LVEF) were obtained using on-
line QLAB 6. 2 software. Three dimensional myocardial remodeling parameters were calculated, including left ventricular
end-diastolic volume index (LVEDVI) and left ventricular mass index ( LVMI). Patients with cardiac hypertrophy, RWT <
0.45 and normal LVMI were classified into hypertrophic normal geometric group ( HNG group), and the rest of patients were
studied as hypertrophic remodeling group ( HR group). Another 46 age-matched healthy volunteers were served as normal
control group. Results RT3D-LVEF of HNG group, HR group and normal control group were normal, and there was no
significant difference among groups (P >0.05). MAD and LVEDVI in HR group were significantly lower than those in HNG
group and normal control group (P <0.01 or P <0.05), while there was no significant difference in MAD and LVEDVI
between HNG group and normal control group (P > 0. 05). Bland-Aliman analysis indicated that MAD had a better
repeatability. ~Conclusion MAD can evaluate left ventricular dysfunction earlier than LVEF in patients with cardiac
hypertrophic and remodeling.
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G bR O ML B T B IR 9T R BUS R T X
DEWENEERER PG, BRiE 22 WSS 2
BEM 18 4% 1, 22 % §Y 1L 435X (left ventricular ejection
fraction, LVEF) AR Z4E ¢ AREHRMENERER
R, ZATER, ESAEFETESR
Bzsin® BHAZILMAERZESOIhER
% B, LVEF A 8B{37E 1E % V5 Bl P9 T 0 B A 3 25 8 3
RO THREREAT R IRME . ERREHRY L=
2R3 31 7 #% ( mitral annular displacement, MAD) GE %
AR AEZRE R, ABIXEEHES 4%
RREBREBRHBARERS LVEF EERNAZEE
BEFPRE MAD, it MAD iR LALIEEHE
9 BT R B A 75 % W 45 T BB BB 5 T B9 I DR B A
.

1 ME5FH%

1.1 BEXMR

FEHL 2009 4£ 1 A—2010 4£ 5 A7 E¥W B K
BRI ERECHAZZLIERERE 86 ], K
B ST B, 20 H 29 B R 17 ~ 80 BRI
K(51.7+14.7)% , At BERENG A EEE
EJE =12 mm ,LVEF > 50% ( — 4 Simpson &) ,.LHE <
100 3K/min, H — 458 75 BB & M. 86 HlBE FIERE
R0 L 46 4, i M 31 4, E SRk A= 9 1,
1.2 FE
1.2.1 FEHW{YLEF F 5 Philips Sonos iE33 Z
A SR, S 4Rk SS-1 (RN
1~5 MH,), 52 B = 4k ( real-time three-dimensional,
RT3D) 3k X3-1(#i%EK 1 ~3 MH,) & QLAB6.2 7r
PLE AL,
1.2.2 ®¥WHE ZBELZNEMLFEFRHFR
SEFOBEE,EAMABABFNELAZEFEEEER
AZFKARPARNREIFTTE A X E B R (relative
wall thickness , RWT) (3] SRIEBES TR 2 60 /s
PDEBRORMERRE _LEEE, EEHILEAEK
MG, A3 N EL BENLOI A HEL S
BrsdEgE e O R L ER 4 RT3ID 25 FRER.
RT3D %A QLAB E /) 3DQ-Adv bk, il &
RT3D-LVEF MIAZHF KRB ER EZZF KRB L
LR & 9 48 i 55 A2 % 4F K 5 PR 98 2 (left ven-
tricular end-diastolic volume index , LVEDVI) #1 & i
B 8 8 (left ventricular mass index, LVMI) , 4 F &
izl QLAB E i) TMQ-Adv Mk fF 4T 4 #r . SEk

B R PR A0 A Z 0 BE 43 HIE —RWH ER N EA
FLABES 1T REETHRELEANSE QL KHEF
B EL —REFEN TSEANLBE,IEF
ZHEE -MERFELXTRBRBEHRERMLE
(MADm) RESEZEKEN B AEZZERM%S A
H(MADm% ) , [F] Bt . 7 % [H] B &% A2 = 1) B 3 31 4
ARBIWGE BB L,
1.2.3 HRSE S8 Ganau F' ML T EHE
86 Bl EH RWT <0.45 H LVMI FHE (B <
125 kg/m” , 0¥ < 120 kg/m*) JH A JE R IE % JLATHy
# ( hypertrophic normal geometric) 48 ( HNG 41 ) , H 4
IHAJE J& & # ( hypertrophic remodeling, HR ) 4§ ( HR
)., kR 46 ZERMHEENBREBEEENESR
MR, R B33 &, kM 13 &; FIHERR
(49.5 £11.8) % ; AE R AL MERE, LB E
MERE L EKRESIES , BB A ERIEN.
1.3 SZit#hE

KA SPSS 15.0 M #H G AR IT¥4HE, HER
Bl % s R, HEHECRA « % THERERA
XK %5 MAD 4 B f ] % & ¥ # % R /i Bland-
Altman}k, P<0.05 RRERARHFENL,

2 5 R

2.1 EFRH

SHAMRMRNEARHRLEZ L, AP
MR R FHFRIERERI TR FERX(P >
0.05),

x®1 EEAEXEHEH
Tab 1 Baseline characteristics for each group

an N pmsmy (% BRER
EHIEA 46 49.5:11.8 33/13 -
HNG 4 40  54.1%12.9 25/15 8/28/4
HR @ 46  49.1%16.3 32/14 38/3/5

2.2 MAD 2 F.LILEHIE R

B 1A A —&Z1E% AR MAD Jil{§E 4 ,MADm 3
11.5 mm,MADm% % 13. 8% , % [ @ J 72 5 M BE 3R
BARMBMEAS S -8, X &R EFL, B 1B A
—BIAE 4 O JL% BB & ) MAD {5 B4 ,MADm
7.7 mm ,MADm% % 8.5% , E [F[RWHIH AR ZNE
WA 1 B )R T 22 % MU BE R34 A 0. 054 s,

=4 RT3D-LVEF HHEIEFKEE , AP M
RERYESEHFENX(P>0.05), HR 4/ MADm
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#1 MADm% ¥ B ETF HNCG HAMEE X B, 2R
G EREX(P<0.01);{H HNG A5 EE X H4A
KR, ZREGHFEX(P>0.05), HR 41
LVEDVIE ZE T HNC AMEE X BA, ZRAF4%
& Y (P <0.05,P <0.01) ;{8 HNG A 5 F % %

BAKBZRERITZEENL(P>0.05) (% 2),
Bland-Altman 4} #7 45 5 B 7~ : MAD HEM T ER ¥
%% E ,MADm #1 MADm% [N E R4 58 0.02 +
0.47 #10.04 +0.49 R Z R4 54 0.04 +0.28 F
-0.01+0.26,

1 EEA(A)NEEECIFSE(B) K MAD R{ER K
Fig1l Images of MAD determination of a normal people (A) and a patient with hypertrophic cardiomyopathy (B}

£2 FHEE MAD SHEMLUEHEFRLEE(2£s)
Tab 2 Comparison of MAD parameters and indicators of myocardial remodeling among groups (z +s)

HA LVEF

MADm/mm

MADm% LVEDVI

EEXMNEH(n=46) 66.50 +5.89

HNG # (n =40) 67.95 £7.93

HR #H(n=46) 68.11 £9.59

12.06 £2.36%
12.41 £2.83%

7.96 £2.51

12.96 £2.33% 43.59 +9. 46?2

12.60 £2.85% 41.38 +£5.00

8.13 +£2.68 34.80 £8.23

®p<0.05, ?P<0.01 5 HR A%,
3 i i

W EBE 0 ILE E JR A0 L A0 3 3h K
RESZHAUIIELAZREREER, KN AEAZEREE
HATM, JLAT B R A4 B 3R AR O LELIR Zh
BEBUE , XM ERMEMBANRRRREEALRN
—NMERERER, ER-IRELENEE, AL
H B0 LR AR R DL R O LS 1 0 2 BE B BOE , iB
AR LS BT B FE K 38 A g g b B R O 4,
OO ULERE BE 3 RAL U N R, &REA
PRI REBGR . B4R LVEF KILIRE
BRI EEBERBEIRERNRE AiRRT,
BRFEHE" TERER  RAEFMELINERER
HBETAFE =X —BENLVEF EEHEE A,
EAHRE HE D IEB S LVEF EX B E
B, D ALE R BB ik 80% , X ##m LVEF Tk 7E
ZZEEWRFILO I RERGR , (UL LVEF ARTRR
AREE R BEE DR AN EET SRR
B ELIE

AEEBE" R IFIES T MAD SR S
WA EERNKRE G, AT EHER MR
EM AR L L AR k8 MAD, EHA &
BHERBNURFAAERKBSAEMAE Z#
Z, FEEHRP G ARAEEBEREEAR
W& MAD, AU E BB AL MERREER
WIEE K. RIATHAEN EE AP KEL LK E
EHGHEFE G, A TRABEEARN
B (Z) RWIRMB A LRI AL (R) TEAK
HINEEMEL .

FEARBFF A, HR 411y MAD F{H % HNG 48
BEEGMXEEEN LVEFHAEEREN,BS
EEMBEARKZFUELSEIT¥E L ;#7- MAD ff
FEOLIREEHFHOIIEERGR 28 . LVEF {51E%
ik B B E MK, L B) MAD {H t LVEF gEE R i
R ZEWYE T RE B JOR , X X B 4 B A I IR B R R
BRRNER AT TRRITURERTE.

B N ER AEIARSHNAESREE
FHEZRBRHNRIE, ELBEAEMEN  AZHIFE
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REMNANAZRERERELCIEHNSBRHERE
o ABIRE LU RWTH LVMI M EEBREEH S
BHEGTHA REELEN =FHARMEHIEIL
5 HR 41 LVEDVI B B ik 7 HNG A M IEF Xt 4,
XM — B E BIEEAFR P ERR S HBER
&, Rt R LVEDVI e fE A A Z BB E LILE
MR — TR, X 5 EAMO LTI RS

2% B R , MAD AT RE HEH P AL 2 B Rk
e EEEMHENBRETEZR LVEF R E R
RALEZNEBR. BT _4ERREEENE MAD
RARERE TERSES, HEHGREERKEE
BB S0 B B A KK R R s IR A
T A LEWRBENRENE AERZ—.
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