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The Correlation Between Ankle Brachial Index, Brachial-Ankle Pulse Wave Velocity

and Cardiac Structure and Function in Patients with Essential Hypertension
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Cardiac Function
[ ABSTRACT ] Aim To investigate the correlation between ankle brachial index (ABI), brachial-ankle pulse wave
velocity (BaPWV) and cardiac structure and function in patients with essential hypertension. Methods The study
was performed on 151 hypertension patients who meet the criteria in the First Affiliated Hospital of Xinjiang Medical Univer-
sity from August 2013 to October 2014.  These selected patients were inquired for case history and given physical examina-
tion, the blood pressure, automatic arteriosclerosis tester( VP-1000) , cardiac ultrasound and blood biochemistry detection.
According to the value of ABI and BaPWV, all patients were divided into two groups: low ABI group and normal ABI
group, high BaPWV group and normal BaPWV group. Results (1) Interventricular septal thickness (IVST) in low
ABI group was significantly higher than those in normal ABI group(P <0.05). Compared with normal ABI group, left
ventricular ejection fraction( LVEF) and blood flow peaks E and A ratio( E/A) in low ABI group were obviously reduced( P
<0.05) ; Left atrium diameter( LAD) and IVST in high BaPWV group were higher than those in normal BaPWV group( P
<0.05). LVEF in high BaPWV group was lower than those in normal BaPWV group (P <0.05). (2) Correlation a-
nalysis revealed that there was negetive correlation between ABI and IVST(r = -0.769,P <0.05) , positive correlation be-
tween ABI and LVEF,E/A(r = 0.668,0.566,P <0.05). There was positive correlation between BaPWV and LAD,

IVST(r =0.331,0.474,P <0. 05) ,negative correlation between BaPWV and LVEF(r = -0.526,P <0.05). Con-
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clusion There was a significant correlation between ABI, BaPWV and cardiac structure and function in patients with es-

sential hypertention,which can provide information for clinical doctors, early intervention treatment.
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K FE AL A M LA ABI 1 BaPWV, %4 # % #
A TENMK B 15 min, £ 4 F B FAEKR L, 9
AN JE A, A B TR B R A
PR, A MO F B B (electrocardiogram,
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and A ratio,E/A)
1.4 MEKNE

AU 20 25 ot AR AL 25 No90217) 5 1 & 4
24 hon & B 24 h g ST IR R AR PR
1.5 ZREKE
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0.9) 44 i, Fy & H 4B %8 JR 7 # . BaPWV 2041
RKESEHHEREAREF AR RS IBHK
Ty AR ESE L BT B M 20 ~29 #1150 ~ 1280
em/s;30 ~39 & 1176 ~ 1304 cm/s;40 ~49 ¥ 1211
~1353 em/s;50 ~59 % 1280 ~ 1435 cm/s;60 ~ 69
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2.1 ABI 5ibBEZHIFNIhRE B TUEFRAI X &
2.1.1 ABI E¥ 45 ABI AK{A 21 — A% FH rbik
ABI IEH 45 ABIIR{E A 4F i  HDLC  CysC 2
S FE (P <0.05) , HAx I R R 22
FILBEM(P>0.05;%1)

% 1. ABIIEEAS ABREE—MRIGKRFRILR (v £5)
Table 1. General clinical data comparison in two ABI

groups(x +s)

5 H AL AR e P
AR (%) 59.20£11.2 63.64 =12.08 —2.085 0.040
B Ltk (1) 63/44 33/11 2.291 0.130
e IR (4F) 5.84+6.68  6.80+7.02 -0.799 0.439
TC( mmol/L) 1.84+1.32  1.58+0.93 1.395 0.166
TG ( mmol/L) 4.47+1.00 4.131.23 1.636 0.107
HDLC ( mmol/L) 1.16+0.45 1.03+0.28 2.174 0.032
LDLC( mmol/L) 2.82+0.82 2.62+1.02 1.136 0.260
MLA% ( mmol/L) 5.63+1.74 18.99 £8.39 -1.669 0.097
MUULEF(mmol/L) — 68.72 +£17.51 87.11 +11.78 —1.8130.072
CysC(mmol/L) 0.91£0.28 1.08+0.51 -2.6730.008

SEE 4R (mmHg) 120,93 +15.89 125.14 £14.63 —1.567 0. 121
&P 3K (mmHg) 69.39 £10.95 68.39 +10.58 0.528 0.599

SRR (mmHg)  50.623 £10.18 52.81 £9.91 —1.2230.225

2.1.2 ABI E#%45 ABI AKAA 203 Mk 45 M Fo ) 4R
yoiz  ABILR{E4H LAD .LVDd LVSd KT ABI iE
W, HAERTHITFEEX(P>0.05), ABL{K{E
HIVST KT ABLIEH A, 2R A2 L (P<
0.05), 5 ABI IEH 40 H#, ABI {R{E 40 LVEF (E/A
P BIAR, 2R A G FE L (P <0.05;£2)

% 2. ABIIEE4H5 ABI {REHOAELEMFNINEELL B (v £5)
Table 2. Cardiac structure and function comparison of two

ankle brachial index groups(x +s)

WA ST

LAD(mm) 33.79 +4.03 35.20 +4.63 -1.776 0.800
LVDd(mm) 48.47 +4.23 49.82 +7.63 -1.388 0.167
LVSd(mm) 31.54 £4.46 33.00 £5.60 -1.538 0.129
IVST(mm) 8.92 +0.90 11.95+1.56  -15.019 <0.001
LVEF 64.68% +3.28% 53.77% +8.88% 11.042 <0.001
E/A 1.12 £0.22 0.80 £0.20 8.380 <0.001

2.1.3 ABI 5 R4 ) e 38 AR 18] 69 48 % 57
PRAEIE A B4 S 7, ABL 5 IVST A AHXE (P <
0.05),%5 LVEF .E/A B21EMI (P <0.05;3%3),

xR 3. DBESSH ThEEERR S ABI Z BIRIAE K ST
Table 3. The correlation among cardiac structure, function
indexes and ABI

m H TRAHE R 5L P{E

IVST( mm) -0.769 <0.001
LVEF(% ) 0. 668 <0.001
E/A 0. 566 <0.001

2.2 BaPWV 5L BEZEHMFNTHEE & TS FRAI X R
2.2.1 BaPWV E# 45 BaPWV 3% & 40— A% # #+
sbi BaPWV IE# 415 BaPWV 3 & 44 1% 1
S U Wi e WK L 22 A geit2e s L (P
<0.05), HARWIKER ST EZF LR ENE (P>
0.05;%4) .

% 4. BaPWV EE A5 BaPWV 5 A — IR ERHLE
(xxs)
Table 4. General clinical data comparison in two BaPWV

groups(x +5)

BaPWV IE# 40 BaPWV 3 =4

o (n=101) (n=s0y /X PH
R (H) 58.26 £11.67 65.00 =10.67 —3.5410.001
B Lotk (]) 58/43 38/12 4.983 0.026
o L AR (4F) 5.76 £6.66  6.84£6.99 —0.9060.367
TC( mmol/L) 1.86£1.33  1.57+0.94 1.547 0.124
TG ( mmol/L) 4.50£1.00 4.11%1.20 1.975 0.052
HDLC ( mmol/L) 1.15+0.46  1.08+0.29 1.140 0.256
LDLC ( mmol/L) 2.87+0.80 2.55%1.02 1.945 0.055
IfL4 ( mmol/L) 11.25+5.00 6.02=1.83 0.954 0.342
MUUEF(mmol/L)  67.45 £15.92 72.54 £16.66 —1.8190.071

CysC( mmol/L) 0.92+0.28  1.03+0.50 -1.6820.095
SEUCAE T (mmHg) 12028 +15.84 125.94 +14.54 —2.186 0.031
SEXEF3KE (mmHg) 70.17 £10.94  66.94 £10.28 1.777 0.078

K (mmHg)  49.418 £9.62 54.98 £10.17 -3.2210.002

2.2.2 BaPWV EEF 45 BaPWV 3¢ 3405 i 2 4
Fo ) e L 8K BaPWV 4 =4 LVDd \LVSd K F
BaPWV IEH 4], BaPWV =4 E/A /NTF BaPWV IE
WU HES TG F L (P>0.05) , BaPWV 5
20 LVEF /T BaPWV IEH A, 2 R A G223 L (P
<0.05), BaPWV =541 LAD IVST B & KX T BaP-
WV IEHH, 227 A5 FE (P <0.05;%5),
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% 5. BaPWV EEAS BaPWV 5 A0 &0 Th kL
B(x+s)

Table 5. Cardiac structure and function comparison of two
BaPWYV groups(x +s)

% A BaI(’Sf\:/ l%lﬁ;zﬂ BaP(vrvLV= i‘% F)::}éﬂ e P
LAD( mm) 33.07 +3.63 36.48 +4.51 —-5.002 <0.001
LVDd(mm)  48.43 +4.04 49.74 £7.52  -1.398 0.164
LVSd(mm)  31.46 +4.577  33.00+£5.249 —-1.774 0.080
IVST(mm) 9.18 +1.28 11.06 £2.00 -7.005 <0.001
LVEF 64.22% +3.52% 56.02% +9.85% 7.472 <0.001
E/A 1.05 +0.26 0.98+0.25  0.744 <0.001

2.2.3 BaPWV 5. R4 My o #6485 A7 Z 18] 69 48 %
5 i A0 & 43 B 25 SR 7% BaPWV 5 LAD
IVST B2 IEAIE (P <0.05) , 5 LVEF A& (P <
0.05;%6),

R 6. LAELEM THEESEARS BaPWYV Z [EIHH K 1%
Table 6. The correlation among cardiac structure, function

indexes and brachial-ankle pulse wave velocity

W H I AH 5 R 5L P1{E
LAD(mm) 0.331 <0.001
IVST(mm) 0.474 <0.001
LVEF(% ) -0.526 <0.001
R o A 7

Ji P v i . 55 30 Ik ok 58 B8 A 114 A= 3 2 TF
LiEEIR S UN(1V2 552 W= )17 AN LA -2 A IR = 21 i
SRRERE AL T ORI e | e B0 A B 4 JRE AR A s
7 MG R O R SRS g B, R A B
FtER S A A BEAE I i T O JUE T 52 B L
B AT 1 A0, o0 I 25 48 5 T e o B 2k A AR Ak
ABIJ& T BB AR S ke R 5 8 B 3 ko4 Fe i)
FUARL, R FH 00 B il A6 ke i 0 e Jo A g 28 A 2
FITTSEJ %, ABI<<0.9 ELBEAfE R T B AN E 3h bk
YRIR IS BRI, X T 23 B PE T R gh ks 52 s
18 P2 2 P ZE P A JE) Bl K ol 8500, 3 — s v ) 5
BN 97% FEFAE R 100% ) WA 1 S o
(pulse wave velocity, PWV ) $8§ ) 520 JIEE 45 Y 44 5 5
IV K B RE A 15 4 S A% Sl ), PWV 2
S BIA BI k 5Lp ) f  28 BLER A, 1T LA s e L B 1
EREUL & T I 8 8 1R S M A U 4
PRI o BaPWV g il 3h fik 2 IR 3 ik 1) Bk
e, 72 KB ik b 3l ks D RE B9 B AR AR L —,

SE B KRR AR Y 22 B B FE A, 50 I FE R R R IR
AHOC WA RS20 I A5 A 8 B R T 7 20 7 S 5 [
5, © A BRI 5 10 48 1 A SO i i A8 = 42 R A
FIfE b R 2, R 012 Bt 1 3R el 5% K
PRI 4 B e b 300 A sl R A AL A 17 T 4T ok
AL R IR UE B2 2258 7k, ABL BaPWV 50>
M PGA W FH AN ABL BaPWV S0 0 L4
FOERBET AR A S TR R R R
I AR ANt

AWFFE 45 /R, ABL BaPWV 5.0 IE45 4 3
REE B OC, M ABI IR 2H 28 ] F@ 48 ABI
IEH AW 3E)E  ABI {R{E 20 LVEF \E/A % ABI 1E
WU E TR, ZHCCHRIER & 0 5RO B
SER AL EE R A AR A0 A 20 B RSO A
IR KA FNFE T Ik S FE R PR 28 D & v
JE ABL FEAR 5 K o) Jok ok B A Ak | 1L 785 58 4 s IR A
oK X FRAR AL AN TE Y M 34 i T 4 e i R KO K
ST R A2 0 5 e B AT JUER S B, S 3L
A NBIE O WLEF 4EAk 52 w0 ALY &F 7K A FA 5t
(] 0 FULRE JEE A6 S R 2 Jk i A5 B Py R 2 48 s A
JING RO FIL SR L 325 o8 JLME 7 1 o3 B DA T 7 A o0
WETRE MRS

Inoue 251 Terai %5 {3l 1 K 3h Bk A A i 5
O LA B BRI FE T2 3R A0 G, 0 M BT S
ST T R 22, AR 45 827K, BaPWV 1S & 41
LAD .IVST H] & KT BaPWV IE % 41, LVEF /N T IE
WAL, KA R T DA A 0 2= AR | i 3 3
FIE R R e B R B E R A, R 20 i 5
2o U2 T RE B V) S IR SR L5200, 260 By L4 1 X
IS ) A = RS R A I RN B - AN )
FHR &G WK 2 0 B s R, S B D YR,
BaPWV 4P KBk sk T B, RAE L i, 2% ol
it TR, i B As He i ik Fe 7K 7 08 T3, 35 R Al
Aot A g TR, 220 25 WA = BE N D 3
A0 SR I () S o0 ORI L A ) ) 1 K R, A
LA ENRE, [FE, £ 5K K ARG, i 32 22
TEET S IA  SERAR 2 ik T 9/, = T SR sl B AT
IR A T 2E— 25 I T 0 RS54 5 D R
(AR . X5 Tartibere 25 HF 58 & P — 2 . & 1ML
BT, PWV IS & 5.0 NED)RE AR AR G, TR
TEM O RETIRE I — N F8 45

KEHIFE R ABL, BaPWV 7EIIf J& ] F k1T
MO DIRE , (0 R Z2 B BR T 56005 JE, X T v i
JE B ABL, BaPWV 5.0 Ty fig 2 8] 1) 3¢ 2 A 50 4
A % v IR 9 £ A R AT B0 IR A AR T, AT A R A
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