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Difference between central and
brachial blood pressure
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Blood pressure in the clinic is conventionally recorded with a cuff sphygmomanometer encircling the
upper limb, through palpating the pulse appearance below the cuff (Riva Rocci method), or detecting
onset and offset of sounds below the cuff (Korotkov method), or through analysis of oscillations within
the cuff, as pressure in the cuff is dropped from supra systolic levels. These methods provide values for
the peak and nadir of the pulse; with oscillometry, mean pressure can be provided as well.

In the operating theatre or intensive care ward, pressure is conventionally recorded through a cannula or
needle inserted into the radial artery, by a manometer located externally. This provides values for the
peak and nadir of the pulse, together with mean pressure. It provides information on the pulse waveform
as well as its systolic peak and diastolic nadir.

In the cardiac catheterisation laboratory, aortic pressure is routinely measured through a long catheter
inserted from the femoral or radial artery and threaded up to the aorta, and by a manometer located
externally.

There are differences in the amplitude and shape of the pulse between the aorta and upper arm. The
pulse wave is amplified in travel to the arm such that systolic and pulse pressure are considerably higher
in the arm than in the aorta, while mean pressure is slightly lower in the arm than in the aorta (by ~
1mmHg), and diastolic pressure is a little lower still (by ~1—2mmHg). Comparisons of pressure values
are best made by matched external manometers at the same height, and with appropriately high
frequency response. Normally the greatest amplification of the pulse is between the aorta and brachial
artery. There is little further amplification between the brachial and radial artery. Different methods
have been devised to estimate the values of aortic peak (systolic) pressure, and (diastolic) nadir of
pressure from the peripheral waveform at the wrist. These include use of a generalised transfer
function, identification of the beginning of the reflected wave on the systolic down slope of the pulse,
and through registration of a central pulse waveform (usually the carotid) and calibrating this by
extrapolation to systolic pressure when the diastolic and mean values of this wave are considered
identical (Kelly/Fitchett) method. All these methods can provide values of central (aortic or carotid)
systolic and mean pressures which meet guidelines for equivalence from the U.S. standard (FDA
AAMI/SP10) or standards of other national bodies.

When directly measured pressures are recorded from the brachial artery in one arm at the same time as
cuff pressure is measured by the ‘K sound method in the other arm, there are substantial differences
which are close to the limit of the AAMI SP10 limits = 5mmHg for mean and = 8mmHg for SD).
Directly measured systolic pressure is usually slightly higher, and diastolic pressure slightly lower than
the corresponding pressures measured by the K sound method. Oscillometric methods are gauged
acceptable or not, depending on how accurately they measure the K sound pressures (not the intra-
arterial pressure) and in the US, according to the AAMI SP 10 criteria. The decision to accept K sounds
as the ‘gold standard” for oscillometric devices was based on the need to use a cuff method
equivalent to the standard used clinically — which is the K sound technigue. This creates a problem
which haunts the efforts to measure central pressure accurately, even if the pressure wave can be
recorded very accurately at the wrist or neck by applanation tonometry.

The compromise that has been achieved, by general consensus, is to use the conventional method (K
sound or oscillometry) for measuring brachial pressure, and to apply these values of systolic and
diastolic pressure to the extremes of the radial pulse at the wrist (or the mean and diastolic pressure to
corresponding values of the carotid pressure in the neck). Values so obtained are recognised to contain
any and every error inherent in cuff sphygmomanometry. But the central pressure waveforms and their
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systolic and diastolic values are compared against the best available presently available values, and will
only be useful in clinical practice if they better approach the actual aortic pressures than the brachial
cuff pressures. The only alternative is to use features of the pressure pulse waveform alone — such as
aortic pressure augmentation or the ratio of upper limb to aortic pulse pressure (which is pressure wave
amplification). Clinical medicine may accept such an approach with time, but is not ready yet.

The most popular method for measuring central aortic pressure at this time uses a generalised transfer
function to synthesise the aortic pressure waveform, with calibration to the brachial cuff. This provides
systolic and pulse pressures which accord with the US FDA AAMI Sp10 criteria, and are usually 5—
20mmHg lower than brachial pressures. The greatest differences are seen in young persons, and the
lowest in the elderly. Increase in heart rate generates a greater difference between aortic and brachial
pressures, as does use of arterial dilator drugs such as nitroglycerine, calcium channel blockers,
converting enzyme inhibitors, angiotensin receptor antagonists, and renin antagonists.

A number of studies have been reported (summarised by Vlachopoulos et al and Agabati-Rosei et al,
Hypertension 2007:50:154—160:2009) which shown incremental value of aortic over brachial
pressures in prediction of cardiovascular outcomes. A number also (notably the CAFE study by Williams
et al, Circulation 2006;113:1213—1225) show the incremental value of a vasodilating antihypertensive
strategy against a beta blocking strategy in treatment of hypertensive patients. Systematically greater
reduction of central pressure by the CCB/ACEIl strategy explains its superiority in reduction of
cardiovascular outcomes in CAFE and its mother trial (ASCOT). Only one (of over 20) studies has failed
to show benefit of central over brachial pressure in prediction of outcome. This used the carotid
pressure wave as a surrogate of the aortic and the extrapolation of difference between mean and
diastolic pulse pressure to determine central systolic and pulse pressures. These were virtually identical
to those recorded in the brachial artery and did not show the wave amplification normally seen. A
systematic error of 4/6mmHg in the cuff oscillometric techniqgue may have contributed.

Use of central pressure measurement has uncovered other cuff sphygmomanometric differences, and
has the potential to reveal others. Isolated systolic hypertension in young adults is often “spurious” ,
with calculated aortic amplification and pulse pressures normal; the phenomenon is due to exaggerated
pulse amplification in the arm. This condition does not carry the ominous prognosis as when present in
persons over 50 years. Young blacks have higher aortic systolic pressure than white men despite
identical brachial pressure. This may explain far higher increase of heart failure in young blacks than
whites (Bibbins—Domingo NEJ Med 2009;360:1179—90). Relatively high aortic systolic pressure in
pregnant women can predict likelihood of pre-eclamptic toxaemia even when brachial pressures are
normal. Non-cardiovascular drugs such as protease inhibitors can create higher central systolic and
pulse pressures even when brachial pressures are normal, and may contribute to cardiovascular events
that are not foreseen when brachial pressure is regarded as sufficient measure of cardiac and vascular
load. Central pressure and indices have shown more precision in prediction of reduction in left
ventricular hypertrophy during antinypertensive therapy.

There is mounting evidence to use pulse waveform analysis as a supplement to the cuff
sphygmomanometer in clinical practice, in drug trials, in population studies and in drug development. If
this were achieved, it would constitute the first advance in 100 years over the brachial cuff
sphygmomanometer.
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B CIIMEFE CAIp 751K FDIEEDEGEIFERHSNIEN DT,

2451 6 » Hi% 12 » H#

AM OL AM OL
¢SBP (mmHg) | —24.3+17.4 —16.8£17.3 —30.7£19.6 —24.3%115.7
Alp75 —7.61+9.8 —2.6+11.2 —6.51+8.5 —4.1+11.7

—7 AMEOLZGDBTZREAND OB T ERIFDAIp 750 FE—1SDA TN THH69. 1T D,
ERIE(EDTTNEE RSN DB ZHFRL CTIRETUITHER (AM; n=16 OL; n=14) Tl&. 1F&(C
Alp7BIEVVTNDEICHEVTHRERDUEZROCH (AM; —7.9+£8.4 | P<0.01.0L; —8.1%
10.7 : P<0.02) . W& ClFAHE FDIREISEIFERHSNIEN DT,

fFEEBE(IFRICCCBIR S CAIDE Mz HIc5 I L KICAINT TICHEBEF O TWVD/I\AURXTE
EZASNSEMEEECE ARBHCCBLAKRDAIRRRIRZRUTC,
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REROMEDNETICET 2EE

=EOmERTFRES 5 ) 2 OHR=

ARHIE Y w HEREREY | AFHZERY . ARG EY . T Hik %Y,
wAEY IS

1) BRI R RREREAR  2) BEAPAZRS TEEHHARE

3) Eh RIAMEERBAR 4) ESEMSHIEREAR

5) BIBAF AR A ERARIE

H 8

BAR(FFEDERRIARICT ATRUY TEREFICBITOREFOMEDZEEICDOVNTREUIZ, XY
MUY IR I CBWVCIFBRE FUCROMEDB ERRIGHERE CHD. TDOHFEEL TAVR
U RREMEDE 2T UTeBENODEYZHFBNEDE N =ERUIC. — T AV AUVER
MoE(ICHOREIMITEIREDZ(L(ICEI T DR FEHE CTh D, SOl ROMMER FREF TUSVY
RSRIRICHOITHREBMITENREDZE(LIC DV THERET LT,

5k

PRUMEFRIREE 1 8= WRIC )T AM=—)L (500kcal, #E51.3g, l§EB27.8g. EHE10.38)
RV CBEEREERHERORSE)BEA IR DMITEIREDEEIC DOV ZTTo/c. E
FOUFI (K96H'B) E5FIEICBNTT AN —)LZK300mIEHIC 159 TERL. LIE607
BICA LOVHHEM—9000AIZFWC _EBIEIRINZE. Augmentation Index (Al) h'SHuDME
DIFEE U TN B S INE (SBP2) Z&HUT T,

& R

EF U5V RERIEICBVNTHE - IREHICEET IERIIERDUEZROC. A AU
ZMHEDIEEHOMA index|d2.1£0.9&0D1.2+0.51235[ (P<0.001) Uz, ZE EBMmERD
SBP2ldW\W I N Bz 5R1#E CELZRDEN ofc. —/3 C. B#SBPaldEA JUF VYV IR5#(ICH N
CTIARBZRD. BE2KEICHITHZEERNODSBPEX ME (Delta SBP2—120) [FEZ TV
YIRS HICBVWTHERICK (—7.0£9.5 vs —15.1+£13.3 ; P<0.02) Tohofc, &HICDelta
SBP2—120l3E4 JUS Y ARSEICHWNTDHRE 1 200D~ AU & (r=—0.470, P<0.05)
NOWEERE (=0.513, P<0.03) &t BEEDOEHEZRD .

Y& R

PEMEIRIRBE CIIA VAUV BERENERAZE I oEF TV RSRICBVWTBRICHITS
DA (SBP2) DR Mbb't Ulc. FeCDIE FRNEREA > AU & EAERE7Z 588,
BRERAY AU A MEIRRMRIDDENREEN T,



mpMEZBAOEFIATIN 2 OBREHEL 5 KIS
HEICL 515

FIAIEWID | by | BA A= SN 11PN
EEEIEEY . INRHRS Y, SPH0Y? . BUAa3EY ., HH o EY,
RN, BHYE2, MIDESes ., 2k &>

1) BAXRZEZHARZRBEREABMZLEH 2) EREAMEERSHERER

B m

FILAYIL S DOFRDIMEFSOICAHBICH T REMZEICL DR EZIRETTT Do

R - FHik

OBMERE21R2.5MOR,. FYFm65.3+15.35%

@F VX)L~ 20mgDir5H- 1 HR#%IC_ERIIE (bSBP) -FunIlE (cSBP) -ik/E (PP) (Al
BEZAIET Do

@MEICKDARBDDSBP. cSBP. PP, ABICK T 23R 725 HIm I ©.

@rpMEZELAEICIEFA AOYO—U#HEHHEM—9000AI ZHW%,

R

®*=P<0.01, *=P<0.05

1)
sy

[ S AN

Baseline 1 Mo
bSBP (mmHg) 160.31+22.8 1472+172*
¢SBP (mmHg) 169.71+26.0 154.9+20.8 *
AL i 93.9+13.7 91.9+15.8
PP (mmHg) 73.7+19.0 66.4+16.3**
@+=P<0.01, *=P<0.05
Male Female
bSBP (mmHg) 159.2+19.1 | 140.9%=15.0* | 161.1+26.0 | 152.0+=17.9
¢SBP (mmHg) 166.0+23.5 | 143.9%=17.4* | 172.6+285 | 163.2+19.9
AT fi 89.8+15.5 85.1+16.2 97.0£12.0 97.1£13.9
PP (mmHg) 80.6+19.8 70.7£19.0** | 68.6x17.5 63.31t13.9
+ =
& &

FILAY LY IEbSBP. cSBP. PPZIE NS BTehAHBICEAL CIFAEEZE

FaDIED DT,

FIc HFcSBP. AHEDRHEDBMLDZE CHDIc. A IVAY LYV [FLEICHUBM TERIC
bSBP.cSBP. PPZIE TS BTz, S#&(EcSBPPAIDIERICEALU CIFPWVPERIFEDMEZRD
TEDER I ONEDDDEEZ SN,
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REEMENDMEREZEIZR. T X = AL0ORDME,

AlpoOts

r

vy FHRREED | SIREEE—2 FRHIRY . ALY, REEFY, Hik 58,
wORERY WINZERY . NEREZES . BEEEY. KEEEZY

1) BFRERAFZRFERS FEEFIEAME  2) BiiREEEZEREBRSEAT

3) ERPRIFEBEIREAT 4) ESERMASRRBERSEAR

5) BRAFAFEFREBIBERATE  6) FEAFZAFRINEH EAFRE

8 m .

BESMAESEMAEERIE AN APRIEZNT U CHIRBLZREL. EMHDERDEREFEEDIEN
WESNCTVD, LD UIEDS. BEREMAENRMECRESEMICRIFITHEIC DV TDOREIFIFBCIEN. £
CC.25mh 56 9mDEE A ERFEEFTS7RZERRICT) T AM=—)L (500kcal, & 51.38. &
27.88. EHE 10.3g) ZALcBERERBAHBEOREC2) BEFHEBEBIIEFDREEFAIRD
MATEREDZEEIC DV CTHRE & T ol

A &

WiRE FHBRIIHFARID I RN TOMEICHEZNITT EBONDARIRE. KLADEE, &/ a%Zh1EL. 9
1 OB DI RICCIHRAEZIT oI, B HHFUSYvI X TEDFADEEZARL. FRISKNOIRFDE(CT
ARZ—)L7Z2K300mMIEH(ICT15 TERU. LIZB0DE(ICA AOVHHHEM—-9000AIZ AW CIIE.
Augmentation Index (Al) ¥2Central Blood Pressure (CBP: duD\MINE) DiEfE3EIAIEDHREERH NS
(DRI (MM4E. A~ AUV BEEF) Z{Tolc. IDFDERICEDE . BEAZ2IKBOMmEN 140me/dL E
DHDZEBHBIMES L. D DZEEFIMIEN 1 26me/dLKEDE: (PHG—FN) 2041, 126mg/dLLL_EDE
(PHG—FH) 38#l|&Fs. 4. BMIZZYwF S B @EEf (control) 29R&([CDV\WT D& ZEI T,

R

BEEIMEE CIIBERREUVTIFRETCH>TH (HbATC, % : control 5.44+1.0, PHG—FN 6.4+0.9
v.s. PHG—FH 7.3%£1.3, p<0.01) @88t UREICEAREINREAAME (SBP) .CBP. £ = DAIEE.
PVWHEETHD. EBMHMICERIE L PlEREE 2ieES B LS EB NN Ic, (SBPR], mmHg: control
119.2+11.8, PHG—FN 1285+£15.8 v.s. PHG—FH 133.4+£13.5, CBPgl.mmHg: control
126.5+11.3, PHG—FN 132.6+17.9 v.s. PHG—FH 139.3115.4, AEZ0#HESE, g/m~: control
131.5+28.0, PHG—FN 156.2+28.3 v.s. PHG—FH 145.8+31.4, mean PWV, cm/sec: control
1422.6+£148.6, PHG—FN 1578.8£263.6 v.s. PHG—FH 1652.8+254.9, p<0.05)

Fic. BESIIEE T EEEICHUBSaEaEU LR EE DIRIZE Tédddouble product (DP) HY
EZRICESETHD. RhMEN LR ITDHEE 1 BFICE—U(SEUE (control 7999.5+1754.8, PHG—
FN 9692.8+£1899.7 v.s. PHG—FH 9305.1£1927.1, p<0.01) ., —ACEKEICEIIRICFET D
JRRAFME (DBP) . CBPIFZEICIR FUDPE DT EE Z588 e, o BEBIMEER CIIRER AT TDBP.
CBPDIE ™HEL Tz,

i

26

BESMAES BIHICESIE. CBPOBELE<EEL. IR L P LA EEDREFEE it B0, —
AT REICIFDPOIENNEDBP. CBPOK 2B 5 TR L DA DR, TR+ —FE2 L5/ (5
AZHES B BRIODHRENZS ISRIL TS EB DN S, BERSMAEL. COXDFRM. DM TENRE
DZALDBEREICKD . MM DERBRPINZEFIEEDIDMEA N SOFIEICBISU TV S EIREENTRIES 1D,



i 2 ik 7 BB BB F (S H 1T B Arterial stiffness &

E ) SR B IRTILED FEFRIC DOV T

BOEEAD . A Y. EERREY. DhE 6
DELMIImRRAR EREH 2) EXxsEEREta— ERBEH
3) LA FERB AT

EEMEEDE . BEREEEEDIRKRINFEHO—DESN . EFHFHERTTEDIEIZCHD
VE/VCOeslopeldDAEEZBEDFEREMEEITHCENRESNTVD, SEFHLIF. BEIIRESZE
ZIZBIFBDpulse wave velocity (PWV) &VE/VCOzslope, MEERZRIC DV TERET U,

NRIFEENRARETES 1EA (FFHL 7O, BM64R) o RIEAIICHWVCORMEEIEEELSR (CPX)
217U\ VE/VCOzaslopeZZAIE LT, &Ffc. 4 A0YO—U2tt&formPWV/ABIZHAWC LEER

EPWV (baPWV) ZRIEE LTz, baPWVDHIRIE (1700cm/sec) [CCxs7zzhigh PWVEE (n=41)
Elow PWVEE (n=40) D28 CHFEU . BRIREURFEZ LEBIRET LT,

F#slEhigh PWVECTEBE CHOIEH (6618 vs 72467, p<0.0001) . BEIREEH . BE
PR RS Cl A SR b o, CPXICBUNT . B8R (7.4 1.7vs8.312.0minP<0.05) .
STIE FETOER (6.1+1.2 vs 6.8+1.0min,P<0.01)
B&Upeak V02 (1217+347vs1604+475ml/min, EWN £ RR/YCO, thops SR
P<0.0001) [Zhigh PWVE TIRETH >z, VE/VCO2 :
slopel&. high PWVEHCHBWTlow PWVEEEHEULER
ICB{ETHol (3143 vs 28+3, p<0.001) , LS
ICBLNT. baPWV EVE/NVCO2 slopeRS(CIEDAEES
B9 EZATE (r=0.39, p<0.01) (M) . MEDEGIE. F
W, MR IR CHERDPER Cholc (beta=0.22,
p<0.05),

HENREREE(ICHOU T, baPWVIEERS. RIS XOUMREAME S (FIR7 U VE/VCO2 slope®
MERFCThole,
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FHEEEHCHAM=277124 3

HIRAT 4 722 ADBEOR 1 BLA ML AN RIETHE

HORIRY, KB B, EARUS Y. TREEY . HEETD,

REFRL TV BHAR A0, BB, A &Y

1) SRR F AR ERERRRRF—YEZHLY

2)BARYFRZ ANBRERUFE 3) RAPZAZRABREHEZMEH BREZSR)

H &
BBRRMEEEH DRGIFEIRAT A IR RAZE ST —H. 8REDOH AN —Z2TFEIRAT 17
RAZEINEE D, Uh U, CNHSDEEHRTVC R DB A T+ T R AD B DB A N Z A LFAEH
THd. BIL ANV RIE. MENEPMEARNREEDESZ5 SR I CEND BIRAT 1T RAIC
FEENFIOREMENEZASND, ¥/ \UEBE{tY) (Advanced Oxidation Protein Products:
AOPP) (& FTUWE(E AR ADIEIR T HD BIR AT 4 TR AERHET D EDTREINTUV D A
HWTIF AOPPICEBL. BEERMEE) N —— 2 JICRDEMRRA T+ T R ADEDE B
{EARU R (AOPP) h'E85 9 &h ZEIREI T Do

5 ik

HENICEBRRMTEE)ZE L TV DA RERE (KEELFHREESOR - REFMEF N=10) .85
HICEREDH N —Z207ZF U TSR IEERE (KEE_ LB OREEF N=12) . &
FEBOENEFE (n=12) ZWREL. DEEFOREIRIUE GIERE S MHPAOPPEEZAIEL
fco

a R

BIIR R T T R ADIERR CHDORENIRMOR THORE (& Bh IR E CRARBEEDSOEEBIED
HBOEFE(CHNGSEZTRUIZ, Fo . BIEANVADIERE THHA0PPOMFRESL. A Ji#RERE
CRABREICENBEZRUIZ, TIEDE HIHERE ClE BIRAT AT R AEBIEAN ADIE
ADERHSN T,

¥& R

BERMEE CHEAR SREDHNIN —ZV T BIIRA T A T RAEEAL AN ADIE K25 | S
CY CENRENTZ. INSDFERID. GREDH NN — =2 T[CLDBIRA T T R ADIEK(C
(F BEANL AP EZ MIFLU TV DB REMNRIRS N,



BAGEEROHN L — = 7 v

gk 77']'_’ Al RIZFTRE

ANPRED S Ry =iy
DEWLAZ XZRBEZAEH 2)EILUAE EFt2—

M EESBEERHOBON —=2T (UM S8EN—Z220E98) 2170 CWVWSI\D—UT T4 T
EFERREVT BRI TS5 7 VA (PWV) ORBNEZELZEEL. 8RENN —Z2 THPWVICRF

FEITOV TR T 3.
5 iE

WREBIRRCERNICERAN — VI ZRELU CVWOREBF/I\D—UTT AV TEFA7RTH oI,
T EFBBEZELEVSEMA7R7ZIbO— LB Ufc, #EBRE(ICIHBE3AM tOEaREN ——2J7%
FEERSElc. @AM —Z2J DA 1 FBICSEDERHDOFEBDcODE—F 2T - Y1) 7%
DLBDIRDHERUIC. E—F VTR &XETAEDK 2, Brl (E—F+ 2 J5R) b oK2B-EZELZ LT,
RCITIROBEZENS B RIS AERUIc. RABITAEICIE ATV ARV F IV TYvRUTH
DRAZ LEEZHV.PWVAERRD3THB%.658%. 1 15 BREUC BHRNEHEL T Fim. 5.
AE. DT AN BMI KRR, BRIER A E (LBM) ZRIELUTZ. PWVDRIE(C(E 4 A0 I—U4A R, ME
IoRiREREformPWV/BP203—RPEZBUZ, Ffo. I N TOHRERE(CF AR DEBINROTHELELE(C
DWCHOBEEXECHRAL. KBRS\ DERZRF.

1, E—+>J8 (925 BfE) DPWV

E—F > JEOPWVZRRIRIR N O ABh/TIERT (3.5+0.8HAD) CAIEER (2.9+1.48%) (CRIEULEHN.
BRIEZELIFERDSNED Dfe. E—F 2 IRBEEDPWVICEAZED AT ofefesh. O/ hO—)LEDPWV
6 (1034.2+£89.7cm/sec) ZEAE(C, EE# (>1034.2) & M (<1034.2) D ICnlFTz. £
AIBF Cld RAREADFEEICAIT TPWVIE O ITDTEINL . RREIDFEBR(ICITE T T HEEZRUICD, I
B CIIHEIC, LoTC AR R U KRB FIER (CIBIN T HIEEZ R UTC. ERDFRED AW RD MidE Cld—
HI2DDD., EMECBVTIF—HUED o,

2, PWI(CKIFTEERN —Z VI DRNEE (1 F/)

FRIBEDPWVIE. 8.4+3.4% DD EH D ERCTIFIEDofc. MIBEHFO.5+6.1%DEINTH oI ER
TldgEholce COZENSPWVIFRIINEE&REIN —ZV JDEEZZ T TEVCENRE SN,

3, RRHHIEPWY DREFE

LBM&fcDDEAREHFIEPWVICIE BRIFAERERE R (Y=AX+B.r=0.637.P<0.01.n=17) 535N [,

¥& R

1, BEFN—ZVI(CHBFDE—F 2 THOPWV (L. B OPWVKEC Lo TEEDEE BRI N,
2, 1 FRO#HRIESaEN —ZV I (CRDPWVIFEREZ L H D DT,

3, RRAHNEPWVICIFBREERDERD SN,

Bl EDTENS BFEOERHNEEEFN —Z VI PWVICHEZSZ FREMNRE SN,
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EHEROERS £ V51T EEOBED

BB BHEABNCS & 127 B

FEAMIRDD | AR . HAFY . POcELY, BROEY,
P —2
1) /NHERERSREE  2) =/ TR ERELSIERE 2 —

H 8

FEFIREE (PAD) 2E DS EICRDHITHREEER N ELEESHEDEFHEEICN T D
EEMH S, EE&FANKkle brachial pressure index (ABI) OZOr3—)L (12%, 2.4km/hr,
59) (B E) DEKEERE(LHROOSNTWND . AT TIFHREREZIRTRUFDZ Y M H 15T
9D

A &

ZEREBRDSRTREZ 1 DFECTEMBL. IBIC70mIU EHDWVFE L DBERERERICIE. T EEZ
2.0km/hrE TRIRUTC (R ER) . A DR BRZ’ITUICE 2. &R 304, 605 (68.3+10.9
%) DEE#190DANKkle brachial pressure (AP) EABIZERIEUTE. e BEEIEICHITDAP
D20MmmHg EDIE TN DABID 15%DIE FHERSSNIcIBEZGEFTRE L. MR D—2
xR U, THIC. PRIMIESE M THONCERI2ED MR MESFE AR S BREDRKRE
EREEZEER U,

& R

BEASKIORDABIEAPDIFEIE. Wik CENENERENED Ofc. BEERDABIEAP
(FEEERE CENZENRWLEEREREMRN DDz (p<0.001) . BfEEDABIEAPDMmEERE DRZE(
+1.96SDAICYS %LU DTUTZ. FTo. mElERE CDRR % - RIED—2EK(FO8.3% TH oIz,
BREFBRDRE(F87 5% KEEIF100% CHofc. —HEEARBRDKEFE7.5% KEEL
100% ClmsBklCEDEN DTz,

|

¥a &

EEEFABIEBRDELES. ShE PELOEERE CHECTEDARMENDD. SERIFTSITIE
BlzErtgRst Lz,



P11 X&)y 22 R0O0-LICEITS

REWE & MERE

A, BiEE A, . KRR R
TIEAT. s sE. bk, mrpEOR, BkE—
FRKRFKRER ARREREMER

# R
EFEDOARRFRFEERBIF AYRNIY IV VRO—LZELESETND XYRUYIYYRO— LAl
BIREREDE M5 ISR I CENHONCENTVDHN XIRUY IV RO—LICHIFDEE
BEDOENEIRERMLECRETEELBHSD TEV. AAKRTIF XIRIy Iy Y RO—AICBIT
SREUENBIRHERIEOS JOMERFHBEICRIFTITREICOVTIRE LI,

p I

XZRy o> RO—LDHRFESM (34~57%) . 1 2BEDRENEITA (1680kcal/day) Z
BIIEoTc. MABIEICBWNT. ME. EBENR—KXREIRECE GERE (cfPWV) . KERBIIR—E &
BfCRGIERE (faPWV) | Li—EEEIREGEERE (baPWV) &RV TS5A 7 VA HBRO
MERNZMREN ELS T DMENEYE L RtEU>—1 (ET—1) SMEHEYEnitric oxideDH
EY) (NOx) DM EEZAEUc. XYM IY Y RO—LAZHEDORAF. NiBEREE =
100cm*ZiEfz U, @ TINFEEAMAE = 130 mmHgl hD FizlE [EEHAIE = 85 mmHegl .
@ [HMHRERs = 150 meg/dilh D FfelE THDLOVAFTO—IU < 40 mg/dl] . @ [ ZREhsImE
= 110 mg/dl] DBIBEDSB.2IBEM EFmlc g CEEUT,

& R

1 2BEDBRENEN AICKDAFE. BMIL lEEBIELERE. AIEMENERICHIL. 138D351 1
BHXTRUY I RO—EfEUTce CIUTHU. BIRERRIEOIERE U GGHEILIzcPWV. faPWV.
baPWVIFEERITE NU. SBEIRD TS5/ 7V X FERITEBARUIZ, Fo. BEEICKD MENK
WEEDIERE U CRHBIL/ZIMARET — DREFERICHA U MFNOXREFERICEINUT,

Y& R

XUy I YRO—LDFFEBHEICHEITD 1 2BEDREBLEN AICKD ATYRUYIDRO—
LD SESN BREBEMEDIERT & RSN, Ko BEWEICKD MAET— 1RE(FR
L. MFNOXREIFENUIZ. CNSDFERIE. MENKHEREDEDRIREMZRIE T ©,. IO B,
XU IV RO—AICBIFEREREF XTRUY IV Y RO—LAZET HEEDICIERKERE
ZERESTOBNEFER CHOCENRRSNI .
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P12 BECAEICETSTNAROEWHAIFE & R5 R

WM 0, ARy, BHEE . K=, BA &Y
1) EERERE ERENH 2R DEMLESHR

DA L(IBIFDpulsatile hemodynamics|CDWTIFEEHES IO TULIHEWLEDZ L, FL
FCORBEICDODWTCERAEUcREREZHOEL TRRET LT,

R

RSO TRHCATHN S A—F—TKERE (AoP) TaeirL. DA E (CO) ZRIEUR feihk
EUDERAE (DCM) 30411 (25—717%) E1IEEI>NO—)LEI 796 (20—691%) Tdhd. mIMEHIE
B LTz REIIRILT (AOF) SR (EWesterhof BESHMEIBUTc =& (triangular wave) (Sl
B Ic. ZAKIF. AOPDAXR M TRELCZ A (inflection point) ZIER. BRHEFRIARN O
T (dicrotic notch) & CZEAEUTIERUIC. CDAOP, AOFKD. KEIRIFIEA >V E—F VR
(Zo) 28RO T54 7> A (TAC) BRI (Pf) . ETIRE (Pb) . reflection magnitude (RM) .
Augmentation index (Al) Z=3k&bTe, Pf. Pb. RMIFRIL KDk DTz, Pf(t)=[P(t)+ZcxXAoF(1)]/2.
Pb(t)=[P(t)—ZcxXAoF(t)]/2. BM=Pb/Pf,

& R

I#ERAMAE. CO. SV, AoF[FDCMTHERITE FL CTW/z, ZelEDCMNEBITHERICKDIEIMUL T
Wehl g CEZROIEN ofc. TACDEERICEZFRHED Dfc. —75. PR PblE&EBICDCM TR
WU ZDHTHHRMBDCM TR Uz, AlICIF/IEF CEDTED DI,
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ZC. TACICIFZEEDREWVWC E PT.POBKXUORMDIETLTWVWDZ EDEHD IR LDAED
pulsatile hemodynamicsD¥FHEEZE R BT,



BRI B PWV O F5 &

—EREEIC L BB

HIIEAED L RIIR R
1) BRRRER 2) &beEr)=yy (RRONER TR

cf GEBpiR—ARBEENIR) PWVhtaortic PWVODREIRIZEE U TIEKAWNSITTWVD O, S5 E)R
MDPWV &L The (Dig—3E8AR) PWV. hf (DlE—KERBIIRK) PWVHHD2D. £ CSE. SINE. R
7R, DL EFEC DDIMERI A7 I HEBEZTNRIC. cFPWV hPWV hcPWVZLEEL.
ZPWVOHEEIC DV TR LT,

77U L7 BWCEEPWVZ BRFAIELTZ 19041 (B4 1166122147461, F15FE63.6+10.8
) ZNRIC. OBMEHERK. @S ME+SLDLI. @FMEEIR. @F¥ERHKDDLIESLDLI

fiE. ®JRTIEUDSECHEE, ZEERIICcfPWV., hfPWV. hcPWVZNZNOEBERERIC DOV TIE
SUfeo

fBRb L UVES

1) SMENHEEIRPWV ICRDBVEEZNIFU. 2) SMEICHERREEMDURIZEHT
DEDPWVDRSEZTRUIZ. 3) hcPWVECTPWVIFURIIELEF CIFBRFIEDHEREZRUIZH.
UROEER CIFARFERZRSEN DI, 4) URIRFHHIET &, cTPWVENTPWV EDIEE
BIEL<E oz (r=0.95m05r=0.88I2) . 5) hcPWVIZE, cfPWVELDBHhPWVED AN KU HESZ
RUTE. fED CCTPWVIEhPWV KDEEEBAEDNR. #5857 E EARDAZ (L2 . hcPWV (FHEZESI R DIEE

LD RIRT DEEZS5N T,

(R) EEBOPWVRE DRI

n Age hc— vs cf-PWV  hc- vs hf-PWV  hf- vs cf-PWV
O=MmE+#ER%F | 28 68.9+7.2 0.089 0.522 0.876
@BMmE+ELDL | 53  67.3+86 0.401 0.698 0.927
©=FiilzE=E 52 64.1%10.2 0.249 0.539 0.944
@¥ERfB+E LDL | 28 62.8%83 0.185 0.543 0.911
®Y &1L 42 57.2%129 0.563 0.795 0.947

& h

190617 xR (C3TEH MEENRDPWV Z LhEA& 5 U Tc iR ZEPWVIFE M EICHERRIEEU X I H
BHBH TREEERUIC. URIHEZ DEhcPWVECTPWVOHEBENMEEERUE &, i
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Assessment of carotid-artery compliance utilizing tissue

Doppler ultrasonography and pulse wave velocity in exercise therap
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Diagnostic value offormtests'on guideline for the arteriosclerosis.
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