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[ Abstract] Objective To define the impact of BMI index on left ventricular structure and diastolie funetion,
and investigate the application value of E/Em in evaluating left ventricular diastolic function by dual pulse-wave
Doppler (DPW) technology. Methods A total of 137 healthy adults without hypertension, diabetes, coronary
heart disease, kidney disease, arrhythmia, heart failure and organic heart disease were recruited and assigned to
normal weight group (n=154) and over weight group (n=83) by BMI index. All subjects underwent conventional
echocardiography and dual pulse—wave Doppler (DPW) echocardiography, then we observed and compared the
difference in the cardiac structures and diastolic function parameters. Results Interventricular septum thickness
(IVSd) , left ventricular mass indexs (LVMI) , left ventricular diameters (LVEDD) (P <0.05), left atrial
diameters (LAD) (P<0.01), E/Em ratios (P <0.05) measured in the over weight group were greater than
those measured in the normal weight group. However, peak early mitral annular velocity (Em), Em/Am ratio was
decreased (P<0.05) . Compared with the conventional echocardiography, mitral peak early diastolic trans—mitral

flow veloeity (E), mitral peak late diastolic trans—mitral flow velocity (A), E/Em ratio (P<0.01) of correcting
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were significantly increased by DPW echocardiography. Conclusions

BMI index is correlated well with Em,

Em/Am and E/Em, the alterations of cardiac structures and left ventricular diastolie funetion in over weight group

could be better estimated by DPW echocardiography.
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1 ERE@EE (PW/TDI %)
Fig. 1 The normal group

2 BEE (PW/TDI )
Fig. 2 The over-wight group
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Tab. 1 Comparison of cardiac structural parameters between the normal and over—weight group by DPW  (x +s)

LVSd LVPWd AO LVEDD LAD LVEF
H ol n LVMI

(mm) (mm) (mm) (mm) (mm) (%)
E®EE 83 8.70 +1.47 8.61 +1.47 28.63 +2.83 41.42+4.32 31.84+307 7143+157 62.53+6.36
HEL 54 9.40 +1.82 9.14 +1.16 30424257 4276+ 3.81" 28543317 7824+145 62.54+5.16

HIE®IEERHLLE, "P<0.05,7P<0.01.
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Tab. 2 Comparison of spectrum and tissue doppler parameters between the normal and over-weight group by
DPW and the traditional Doppler (x +s)

W&k E(em/s) Alem/s) E/A Em(em/s)  Am(em/s) Em/Am E/Em
PW/TDI ¥
IERH 89.12 £15.36%%  78.12£17.38%% 122028 746+160 603+1.17 136+039 11.53x1.72%%
HBEL 88.28 £+16.1844 7923 £18.5244 113030 692+1.74° 6.12+121 1.12+0.32" 124+181°44
ek
IERH 76.32 £ 13.56 69.32£13.28 117014 742£153 622+121 1192026 9.89+1.63
HBEL 75.48 £ 14.38 7043 £14.52 1.07x027 721176 594+1.16 1.08+0.33" 103 =%1.79°

FiFh i SIER H A, "P<0.05; ARAFEHERZ LB, 22P<0.01; ARIFENHEEL L, 24P<0.01.

3 it

I3 PR I 308 5 A 0 i A2 =2 5 i 20 (LVEF)
KAE AP L DIRERY & F4a45, 20 LVEF B4
ERZ, 5ZKHEBREPRE . MERRENES
X, BRI B R AU SRR I A = B R
EF., ZEZEM%ER FS T IEwIEE, ol
R DI REFF IOl B, (e IO EEF K IhE
2B FHE L IIRE A 2 B E R AR 40% ~
50%) /) LVEF IEH (>50%) . LVEF ANRESE
S PLOIETIRE, B O IRIIREN S 5 R
DR TG 25 DI, BRI B ) i v 1 311
AR R IIREEA EEE L. O RERAENE AL
ZEPIARE (LVEDP) 1E NP O NEET 7K DI B )
b, MEBERIEAZ EH RN, A&y

TOGET IR R R (E) ZARIEIAET IR RIS g
WE (Em) ZH (EEm) 5AE=&FKKE
(LVEDP) Ffi#L R RAFA A OCPED, HRIT &
LGP IR I RE T B AL S, R R R SE
Bl RO b5 Bl 0 B PR, C 3RS T E
%%%[8—10]

JH I OUGH 18 28 3 s R FE AR E/Em P
W Ae U 2 AT o D) BT B Y BUERE S HERR T, R
JB IER 0 e e NGO ST sk DI, X F AR O
BT Q% Pr B AR E R, B
febr, BECBIE, E BSOS T
Em x:uxﬁﬂﬁ;ﬁﬁ SEMAHRT /N, IANTER] —0 3l
FEIE, RTREAIK E/Em AOIRZE. MBS ARR
[ 5 BT A S R T A A s Bl
FEMF, BFE I Em. Am FG{E FEC> 30 ] 1 B AR

E' g/l\



78 B BB R 2 R

536 &

SR AE E/Em {ERE AR, AT R
B 11 HIEE1<E/A<2, T Em/Am ¥ <1, XFF
YA EIA B E R A, AT IR AT A XU E £
S Ay () B 00 S ik v I 5 2 5 A0y R ik b 2 21 22 3%
By, RERE— ORI E/Em FOE, 254
S TFAL 5 253 A A E/Em 5 LVFP A94R8
I8, BRGSO

Bl AE R G IS, AR Y A DT 9 HE AR B oA S
W, DEUAEMEIREFEIERE, X ARRE RS
RHIEEE ol =B R F e ie Dy B s vy, Wt
AL IR, R—FRERIREN, 55 850
Joa O UREZE L kI A e FE AR, T R
FIFTEIPR &, O & A O WSS 4 B0 iR T RE A9 X
A AW N BMI 5 EOEFE (185 <
BMI<23.9), BMI{i¥CHE#H (24.0<BMI<27.9)
.0 WEZEF 280 K B s T REFE PR E/Em, T f% BMI
FREOTOAEESFY K B/Em 520, 452K BMI 15
5 E/Em B IEAEDG, B EE AT G A E U
FEA, RAZIR, EEm lWEFHE. S. R. Ommen %5
58 L B B A~ 0o B R M BE 1Y E/Em= 11, AT
M PCWP FHim 2 15 mmHg, #UBMEN 90%, H¢5+
Pk 90% ; E/Em= 9.2 B, M M 3% A BNP /K
=200 pe/m L, HURNYE K 88% , 45 SEME N 84%
[12]

S ) A% 558 2205 By P O ) ot
S B AR RO N M AR F L2 s B,
{ELIG DR 7 75 2 B4 2 a8 AR 6 98 111 A2 3l
AL WO R ShREAIR A, T558 HES £ Wi
PRI == OB 0111 e e - 2 (O Fr g = R 4 O 1| B
B, FAENGIRN R A, M AR X R 0 A
HERTHE MR BUE - BFEFS (VID . O
L DR R ESIIRE FetE. EEE.
A SRR A TR EARFER TR
BEREER: (1) Hi Vh—v {CF M AR T HER
AT, Viev [CFERIWIFAXT FHLNEE, Vb
FIMABACHI T TR A, fr S AR R
g, OBl (2) PW S A2 i AT T
SLHYERE, TDI I & ) 2 IR U TRk i
B OBTRL, AR R AR ) o S T 2
DA Ay I 0 TR PR = R TR e A
JE3RARI E/Em AEXS T8 B 25 857 TE B Uk
PERIERPE, RERAT T MUER Y E/Em H{E, MM
WA AT KT RE . M IR LT A AL
Ak,

A 5% 38 3 DG T8 25 A [F]— 0 30 J 45 P
R B SOE R R ) AR 1 i A

TR 2 A B/Em B HPEAG £
FIWCHE . FFIRIIAEM, M A] LLFE SE R X BMI
TERE A M ES IS, SORE AR R R E, D
IR O I EF TR TIRE, L TR 00 10 1 A
FHM.

JAEBLGE 18 228 19 e AR5 5 N HERR 1Y) E/Em,
AR LR, £ RIS, —RA R
ASFIBR B BLOIURRT, B/ Em WAGEH TR0
EakThEE. AMRAMHETORIENE, 17
E/Em 5 LVEDP X [t, Jovk B W B A2 == 47 7K 1
fie, (HEF MG L REESE LA R g, W
TH 18 2285 K 7RO I B 1Y A = T SR PR DR
W5 T A RAEH.

(5% 3R]

[1] ALBERT K G, ECKEL R H,GRUNDY S M,et al. Har—
monizing the metabolic syndrome: a joint interim statement
of the international diabetes federation task force on epi—
demiology and preventionsnational heart, lung,and blood
institute american heart associat ion;world heart federation;
international atherosclerosis society;and International asso—
ciation for the study of obesity[]]. Circulation, 2009, 120
(16):231 - 235.

[2] SUNG JK,KIM J Y. Obesity and preclinical changes of
cardiac geomeiry and function [J]. Korean Circ ],
2010,40(2):55 - 61.

[3] SROMMEN,RANISHIMURA,CPAPPLETON,et al. Clini—
cal utility of doppler echocardiography and tissue doppler
imaging in the estimation of left ventricular filling pressures:
a comparative simultaneous doppler—catheterization study
[T]. Journal of the American heart Association. Circula—
tion,2000,102(9):1 788 — 1 794.

[4] RIVAS GOT Z C,MANOLIOS M,THOH AN Vet al. Im—
pact of left ventricular ejection fraction on estimation of left
ventricular filling pressures using tissue doppler and f low
propagation velocity [J]. Am ] Cardiol,2003,91 (6):
780 - 784.

(5] BER. U RIS PRE/EK G PVF, CK-MBIFARY
e RO M L ZE E &R IDRE(D | Ailsk - alisk ok
2£,2011.

[6] OWAN T E,HODGE D O,HERGES RETAL. Trends in
prevalence and outcome of heart failure with preserved e—
jection fraction. N Eng [J]. Med,2006,355 (3):251 -
259.

[7] NAGUEH S F,MIDDLET ON K J, KOPELEN H A, et al.
Doppler tissue imaging: an on invasive technique f or eval—

uation of left ventricular relaxation and estimation of filling

(TEE%E 101 1)



B2 MEES, & STRERE RIS BURE H AR IR A 101

AR, 1R T RE TS

ZE AT, SRR A rT LAZER LEEP A
Je BB FE T TD  oa /b B A 9 i g B RS A
RO A AW AR AR . iR
ARG B A W BB (R] L s/l DR 9 3 S ZE 20 A T 2L
PRIEE &, B Bd > LEEP R B E ARG LA
MR, RS T BB ARG G A R AN
HABENIRIKEX, HRIGERIE.

(2% 3Cik]

(1] RAELZH. O-RlZ#M] Feh. dba: ARTAS
R, 2004:265 — 266.
[2] ONGSY,WU]. Development of a chitosan—base wound

dressing with improved hemostatic and antimicrobial
properties[]]. Biomaterials,2008,29 (29):4 323 — 4 332.

(3] #EER. REIM]L At el st 2001:7.

(4] s I RSB, RS SR BB SR
BHUIARARGEQEaEsRn]. IWREZ, 2011,51
(6):40 - 41.

(5] 2. SREETHTERERETIEBIARG
B K IR WS (1] EHEERE,
2008,24(20):3 578 — 3 579.

(6] JAik. FeBMEE Ot HIEEK S 5 I ABYT S B
221000 FFBONEELY ). P EBUE 47 ,2009,19
(10):1 554 — 1 556,1 559.

(7] SRAHE. STRMEESBUE BN T E S A A 1
FPRONER[]]. BBBEFERIR, 2011,15(7):660 - 661.

(2014 - 12 - 07 W)

(35 78 1)

pressures[]]. J Am CollCardiol, 1997, 30(6):1 527 -1
533.

[8] OMMEN S R,NISHIMURA R A,APPLETON C P,et al.
Clinical utility of doppler echocardiography and tissue
doppler imaging in the estimation of left ventricular filling
pressures: a comparative simultaneous doppler — catheteri—
zation study [J]. Circulation,2000,102 (15):1 788 — 1
794.

[9] NAGUEH S F,MIKATI I, KOPELEN H A et al. Doppler
estimation of left ventricular filling pressure n sinus
tachycardia. A new application of tissue Doppler imaging
[J]. Circulation, 1998,98(16):1 644 — 1 650.

[10] NAGUEH S F,KOPELEN H A,QUINONES M A.

Asses—
sment of left ventricular filling pressures by Doppler in the

presence of atrial fibrillation [J]. Circulation, 1996,94

(9):2 138 -2 145.
[11] GRUND S M,SMALL LDL. Athergenic dyslipdemia and
the metabolic syndrome[] 1. Circulation, 1997,95(5 ):11.
[12] KENYA KUSUNOSE M D,HIROTSUGU YAMADA M D,
PHDSUSUMU  NISHIO,et al. Clinical witility of
single—beat E/e’ obtained by simultaneous recording of flow
and tissue doppler velocities in atrial fibrillation with
preserved systolic Function [J].Cardiovascular Imaging,
2009,10(2):1 147 - 1 156.
(13] B2, @84 ZHE %, 0K/ HA L5
e AR S ) S BT T O 22 8 1T 3 ) A i 1
(1. HPAERES R824, 2011,12(20):1 013 - 1 016.
(14] FEZAR.  EAEHEX B OUEES 14 FI TR A =2
(V] ERR G AR, 2010,37(5) 312 - 314.
(2014 - 12 - 03 Wh)



