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[ ABSTRACT ] Aim  To assess the relationship between brachial-ankle pulse wave velocity (baPWV) and left ven-
tricular diastolic function of hospitalized patients in department of cardiology. Methods 652 patients in department of
cardiology were enrolled in the study.  The informations of clinical and ultrasonic cardiography were collected.  Brachial-
ankle pulse wave velocity was measured noninvasively. Results BaPWYV increased with the decline of left ventricular
diastolic function in four groups and there was statistical significance (P <0.001). BaPWV was significantly negatively
correlated with E/A ratio (r = - 0.257, P <0.001), and was significantly positively correlated with E/E’ ratio (r =
0.249, P<0.001). Multiple Logistic regression analysis showed baPWV =1400 cm/s was a danger factor to left ventric-
ular diastolic disfunction, the RR values were 1.93 (95% CI was 1.09 ~3.44, P=0.03). Conclusions BaPWYV is
correlated with left ventricular diastolic disfunction, and it can be a screening method for high risk group with left ventricu-

lar diastolic disfunction.
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Bt BEBRIKAEDE A% 5 3 B ( brachial-ankle pulse wave
velocity ,baPW V') J& 2755 2y Jii [ A 72 55 1) R 446
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1 X&fMAE

1.1 WRIFH

AN AR DT 2012 4£ 11 A % 2013 4 10 A
EIEAFE —ERS WA ER EH; Qs K ¥ #
FE QB BEAT T HF 05 E A baPWV N B, @A
> E 5t it 4 %% (left ventricular ejection fraction,
LVEF) =50% , HBrArof . & & O IEH R £ X
P BEST L0 AL 0 R R L A MG ALAE B, At
Kldm Al B B EHAR R,
kg 3k B, Nk 652 A B H B % 368 1A,
L0284 1 4EH5 19 ~88 % FH61.1 ¥, Nk HE
F WK EEERIE F 295 ] (45.25% ) K 705,
172 1 (26.38% ) K5 % % 53 4 (8. 13% ) h &
& ,60 5] (9.20% ) 4% /7 38,72 #] (11.04% )
7 o 4 A K E R A A
1.2 BRNEREWLFIRIRUE

K MK E F SR, R AR B E R
EmEE, THRZERATNES S KE, it
BR iU 48 2% (body mass index, BMI) , & A Il 7% 8
Dxi800 4 b 2 #r LIl 7 i % fix F1| 44 Ik ( brain natri-
uretic peptide, BNP) K-F BN\ J5 & A EE, T
RS R A T W IR Bkt , B L% & Dxi800 4 1t
AU E LA o B S ECE R B,
1.3 baPWV MUE

XA 4 8 50 o B AL & L VP-1000 Il & £ 4t
( B Colin 2 &) Ml & & & baPWV KB 48 #
(ankle brachial index, ABI) , 3f 34 DL S B 44 &2 84
A AR EFATSR I,
1.4 DEERBEOIEIEIRNE

B GE E9 .GE Vivid7 = Philips 1E33 % € %
LHHAFAEN G EFHTAF T ERE, &

MEEFKEMEEAMNE 4 MAERZF S8, 4
F 220 B A 42 (left atrium diameter, LAD) | % |8 [§ B
/& (interventricular septum thickness, IVST) | 2 & &
Ja % & & (left ventricular posterior wall thickness,
LVPWT) A& & % 47 5 #1 K N 42 (left ventricular end
diastolic diameter, LVEDD) | Z& & £ §F i 4~ # (left
ventricular ejection fraction, LVEF) 25 iR 4 % & #
FOHEEAARPIFE AL Z Jfi & (left ventricu-
lar mass, LVM) & % T 7% (body surface area,BSA) ,
Z % E JfL & 48 # (left ventricular mass index, LVMI)
B Devereux 2 3% & W AR 0 4R B R L
MHRAESERZLH ke 2 EHAPE LT HN
ERFHKEM AW hREE(E) FREDH—
R FEE (A), AR L EHNEFKEL —
RHFE K E(E), I E E/A E/E i, B
AR ELS MO AN EEN-FHE, R
¥ % B M 0 o B 4 2009 4 54T B AR
WENES KGN EH . E/A=0.8,E/E'<8;
BREFAKGEA 2 (R ZHRE) E/A <0.8,E/E
<8; FEAKAEA2(EEEF )0 8<E/A<
1L.58 <E/E' <13; ERF KT 2 (R &7
A).E/A=2.0,E/E =13,
1.5 ZitZEHE

THERM Ux s Ko, A LRAELREE T £
A, WHRARERT AELERA X Bk, %
Jfl Spearman 48 Kk A7 #| E baPWV 5 Z % % 47 5K o
e By AR M, B Logistic B AHA (X T A4 4
BTN E) SRR E A EF K RA
AWEE, P<0.05 A ZRARITFENL,

2 # R

2.1 —RIERER LR

B & &7 5K D) AE 1 IGR |, AR I  CE TR baPWV |
LVMI } E/E' UfEZ 85 (P <0.001) s 5HE =
o, T AT K T RE AN 4L el 00 | I R
PRy 8 b9 e v, HE o gt e B PR 5 25 SR S
B (P<0.05;% 1),
2.2 baPWV 5ELEEFKINEEMIE KD

2% Spearman FH ¢ /AT 7R, baPWV 5 E/A 2
W@ AAIE(P <0.001) ,baPWV 5 E/E’ 2] B 1F
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F 1. FREDESTKINBERE —MIGERFIELE
Table 1. Comparison of clinical characteristics among different diastolic function patients
T A STINiEN a BRIk IIGE rhEEET TR Y e T IRIGE P
) (n=64) AL (n=55) R4 (n =363) A (n=170)
IR () 53.05 +10. 80 62.98 +12.03 60.97 +11.08 67.55+9.84 0.00
BB 47(73.40% ) 35(63.60% ) 217(59.80% ) 69(40.60% ) 0.00
() 17(26.60% ) 20(36.40% ) 146(40.20% ) 101(59.40% )
Seb U 5 (A1) 28(43.80% ) 21(38.20% ) 154(42.40% ) 92(54.10% ) 0.05
e LR 52 (3] 25(39.10% ) 42(76.40% ) 288(79.30% ) 139(81.80% ) 0.00
BE BRI s (1)) 14(21.90% ) 18(32.70% ) 111(30.60% ) 69(40.60% ) 0.03
NEARIEZEEL 5 (f) 39(60.90% ) 26(47.30% ) 202(55.60% ) 99(58.20% ) 0.44
PCT 52 () 8(12.50% ) 6(10.90% ) 42(11.60% ) 28(16.50% ) 0.44
CABG 2 (f1]) 0(0.00% ) 0(0.00% ) 3(0.80% ) 2(1.20%) 0.73
WA S (5] 32(50.0% ) 27(49.10% ) 161(44.40% ) 58(34.10% ) 0.05
R s () 30(46.90% ) 20(36.40% ) 136(37.50% ) 45(26.50% ) 0.02
BMI(kg/m*) 25.37 £2.96 25.57 £3.54 26.14 £3.65 26.03 +3.64 0.34
Wi He (mmHg) 124.86 £16.55 131.25 £19.13 134.98 +18.46 139.89 +22.17 0.00
73K E (mmHg) 79.13 £11.80 80.95 +13.50 81.03 +12.16 78.47 £12.70 0.13
baPWV (cm/s) 1403.09 £256.61  1631.03 £357.67  1641.02 £605.50  1718.85 +350.53 0.00
ABI 1.15+0.09 1.12 0. 12 1.17 £0.39 1.10 £0.13 0.08
FBS( mmol/L) 5.78 +1.90 5.84+1.86 5.80 +1.62 6.02 +2.09 0.62
TC( mmol/L) 4.12+1.08 4.73 +4.90 4.22 +£1.01 4.36+1.14 0.17
TG (mmol/L) 1.58 +0.81 1.72+1.22 1.68+1.11 1.71 +1.91 0.93
HDLC( mmol/L) 1.02 £0.22 1.03 +0.26 1.06 +0.26 1.08 +0.28 0.44
LDLC ( mmol/L) 2.47+£0.95 2.32+0.79 2.51+0.82 2.50 £0.89 0.49
BNP(ng/L) 55.46 £54.48 159.32 +459.85 91.35 +147.98 157.86 +192.75 0.00
LAD(mm) 3.27 +0.34 3.45+0.60 3.49 +0.50 3.68 +0.56 0.00
LVEDD (mm) 4.67 +0.40 4.44 +0.54 4.56 £0.43 4.59 +0.51 0.04
LVPWT(mm) 0.93 +0.12 0.99 +0.13 0.99 +0.21 0.99 +0.15 0.17
IVST(mm) 0.93 +0. 14 0.98 +0.17 0.99 +0.16 1.02 +£0.17 0.01
LVMI( mm) 103.63 +22.21 105.38 +30. 33 110.27 +31.19 118.07 +30.70 0.00
E(em/s) 70.41 £13.21 57.07 £13.32 78.10 +16.46 91.21 £21.48 0.00
A(en/s) 66.08 £15.78 85.25 £16.78 83.06 +17.35 94.50 +18.91 0.00
E/A 1.09 +0.22 0.65+0.10 1.02+1.03 1.03 +0.89 0.04
E'(em/s) 9.95+2.08 8.75 +2.53 7.69 +3.60 5.81+1.24 0.00
E/E’ 7.14 £0.68 6.66 +0.94 10.51 +1.37 15.97 £3.63 0.00
LVEF 70.67% +6.57%  69.45% +7.70%  70.83% +6.66%  69.41% +7.83% 0.13
3.004 40.00
F=—0.057 35.00 r=0.249
250 P 20,000 2000 P =0.000
% 2.00 ‘% 25.00 '
g 150+ W 2000
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Figure 1. Correlation between baPWV and E/A ratio
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Figure 2. Correlation between baPWV and E/E’ ratio
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R 2. BMADEFTKINBEARLME FEE Logistic @353 47
Table 2. Multiple Logistic regression analysis on factors in-

fluencing left ventricular diastolic function

TH B SE Wald Pf RR 95% C1
P51 0.84 0.30 7.75 0.01 2.31 1.28~4.18
LIS 0.07 0.01 34.83 0.00 1.07 1.05~1.09
W 0.01 0.01 6.57 0.01 1.01 1.00~1.02
ABI -2.03 0.91 4.99 0.03 0.13 0.02~0.78
LVMI 0.01 0.00 8.90 0.00 1.01 1.00~1.02
fﬁ?‘:ﬂi 0.56 0.27 4.30 0.04 1.75 1.03~2.96

E/E'=13=1,E/E' <13 =0; B =1, %t =2,

2.4 A RFEFZIE baPWV 51 EEF5K ThRERIHE
EHEEE B

WEF T ARG & B DR o = —
bR, 3 295 B A JoE R R AT
3 Ak 3 AN DAL SeE O A S PR 2R (A v i e s
WEIRTA S B A 2B s WA ) 41, 3 97 191 &
H L e B fER R RS 1 ~2 4
faks R A, 3 260 FlEE 53 HI% baPWV 5220
EEFIKRIIRESAT Spearman AHE AT, SR BN, =
4 baPWV 5720 F EF R D REBIAAAE IE ARG, 26—
2 r=0.28,P <0.001;%5 — 41 r=0.23,P <0.05;%
=4 r=0.22,P <0.001, $ERFERLHAT baP-
WV 5720 % EF R DA TR 4T

3 4t i

FeUy AT 5K D) e DR R B A 22 0 = 0 Pk R
K, 25 BEAR RS R 348 0, 17T K 30 ok A 32 1) 34 Jon o A &7
KT AR IR Hh 47 T T A L, T AR ) — LA
FEFH , Sh A 3 o AR B A0 2 ATk T RE DR
R AR HLAT — A

ARG KB, baPWV 5 E/A 2B HAMK, 5
E/E'S W B IEASE, H baPWV FE&T 7K ZhAE 19 Jsi B
TR, A R B, 7 I A R 20 AT
SRINAEAR UL (E/E =15) 3 &7 5k I REIE % 41 baP-
WV BT, M BT B8 baPWV 5 E/E 2 1E
HIZE . Roos 257 Xt 142 44 TOARE R A IR 9 3 1E
ST, K B0 K 0% 4% 33 2 (pulse wave velocity ,
PWV) 520 ZEEF KD BESF AT, PWV B, 260
HEFIRINBEM 2, Patrianakos %6 XF 99 i & If /2
O EF IR RE AT 1Y 2 A B S8 AT AR, LA
PWV PPAlG B BB RE R, 455 WK, SREAAOE

Pk IIREAN A RE M L, AL EEF KR IIREAS &
BEPWY BT E, ZEESBR PWV 5
L FEE IR DI RE T A DG, DA BRI AR R E iR
RAFER AT . ABFSEAR S, (A BERIF 58 X6 42
2 J e U E PR D REIRGR (19 5y fBOEE, o et 0
5 45.2% R & 69. 6% B IRSE 5 32. 5% , G
R =R s, B DIREIE R E ALY 4% X A R
T baPWV 5720 F EF R DI REAH G4 B S L, by
iy 200 5 BT 5K T RE DELAR 19 5 fa A B4R 1IL T f A
HIHT . ZIlhlA 3 &3, baPWV =1400 cm/s
RO EET R IIBEAS 2GR PR 2, &0 KRS 2
baPWV <1400 cm/s AHERY 1. 93 %, 2RIl K LK
U ERIRS: g 1 W) s 2 18 £ 5 e W €2 € R NS
EP R IIREIGR .

i baPWV &b, Z 50 & 16 PR 28 2 ] 5 20 % 67
SRIIRE ., FRATARETE K B, v I BB R 1 FB
RO EE KD REBGR TTH & , iE— e T
o IR 2200 ZE 7 5 T RE (AN B 52 1), 4 DR 1T RE
T 3 A0 i A R Ak R 52 e A2 0 = AT K T RE L SO
o ORI A A T B (B RG22 5
AEIE WA LV M 359 B 22 0 25 T 5k D RE 1A ek 1T
Fhin, ZoC il 3500 &3, LR TE AR R 2 0 &= &
SRR R fE R R, Lt d o A0 = E K
REAN AR RGBS R 22, L % 0 AU 2 B PE Y 1. 94 £%,
X5 Ceia %1 5T — 30, HAF 58 & BT T 67 5k vk
O, SRR 2R T A R wRE S, B
Kang %" RFFEANAF , FLAE X4 XA BESEAT PWV
5750 E GFik I RE B HF ST I & B, S e o LA R
L E R IIRE AR W ST I R R, B ArE A
A2 R M R — 2R

FATHIRFFE 48 4R ABT 2 7.0 5 &7 1K Th Bk
FIPPERZE . BT, EFR LA ABL I IEH 2
ZAEWEEN 0.9 ~1.4 Z[a], LI ABI <0. 9 A HI 7
ABI SR bR MED . BEAERFSE % ABI 541 5
JOkE g O LA 2 5 | ik I 9% s A S ke 2l fok 1 £k
BB 2 A A AR AP (R AH M | ABIL BRI, 5k S8 45055
MR kR ABI ks 2 KR fb A X
7 S Rt Ak i 1 T e 2 A o0 % &7 5K T BB R 1Y)
—AN A BT LA ABI 8GR & 200 = R TR D) RE AR X
AT

ARG K I, A 509 5 AHE baPWV 572
O EP IR T RE A AH S 38 T 5 0o o 19 N B A, 4
IRTETE D ABEH baPWV X} 720 %5 £F 5K T BE IR
) IO A FH B A

baPWV & —Fl e 2 Bt 45 fa 6 IF R M 27 65 45
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