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## 4874804330 : MAJOR MEDICINE (CARDIOLOGY)

KEYWORD: PHASE-LOCKED ECHO-TRACKING / ELASTICITY IMAGING / CAROTID ARTERIES /

ATHEROSCLEROSIS
SUTHASINEE = THAMAREE: COMPARATIVE STUDY OF COMMON CAROTID ARTERY
STIFFNESS MEASURED BY PHASE-LOCKED ECHO-TRACKING FROM DUPLEX
ULTRASOUND BETWEEN ACUTE MYOCARDIAL INFARCTION PATIENTS AND PATIENTS
WITHOUT SYMPTOM OF CORONARY ARTERY DISEASE. THESIS ADVISOR : ASSOC.
PROF. SMONPORN BOONYARATAVE.) SONGMUANG. M.D. 62 pp.

Background. Several non-invasive methods have been developed to assess arterial
compliance representing atherosclerolic changes of blood vessels. Ultrasonic phase locked echo-
tracking system is one of non-invasive methads that can be used to calculate the stiffness index (1)
of blood vessel by measuring arterial diameter and systemic blood pressure. Many studies showed
cormrelation between stiffness index () and pathological findings of atherosclerosis but limited data
showed benefit for clinical application, The study of relationship between stiffness index () of carotid
artery and coronary artery disease may obtain parameters for quantifying arterial stiffness that may
improve risk stratification better than considering conventional coronary risk factors,

Method. This study was a cross-sectional analytic design comparing the stiffness index (R)
of common carotid artery measured by Phase-locked echo-tracking between 48 non-coronary artery
disease patients and 47 Acute myocardial infarction patients visiting at King Chulalongkom Memorial
Hospital. All patients were referred to have evaluation of arterial distensibility by ultrasonic phase
locked echo-tracking technique that conducted by the same operator. All AMI patients were
evaluated for CAD by coronary angiography assigned by their physicians.

Result. The stiffness index () of common carotid arteries was significantly higher in AMI
patients than in-non-CAD patients. (10 +3.0 and 7.8 + 2.4 respectively, P< 0.05). The stiffness index
tended to increase in correlation with severity of coronary arery disease (r=0.355, P=0.001).

Conclusion. The stiffness- index (#) of common carotid artery tended to correlated with
severity of CAD and may become one of predicting factors of CAD. We need the further study to
support the use of stiffness index (B) and apply it to clinical application with other conventional

coranary risk factors.
Department ............ Medicine
Field of study .......... Medicine

Academic year ........2006
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(Background and Rationale)

o
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284 coronary artery Waz cerebral artery $aN919N198ANE1289 Mathur LazAnie[1] WUINNILAA
atherosclerosis T carotid artery LWag cerebral artery HANENAUS T UEUTY Wazn13ANEN
2184 loannis LlazATUE[2] IPEINNINIA AR TIAYARALAAR abdominal aorta LAY common
carotid artery WU31N191A atherosclerosis plaque 7 abdominal aorta NANNANAUSALNT

\Aim atherosclerosis plaque 1 common carotid artery q1nN3ANETie N Framingham
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A13799 1 1W3auiieu noninvasive assessment of arterial stiffness [3]

Arterial

PWv*  Ultrasonography MRl SPCA  Carotid Alx  DPCA
Ease of usa ++ - — +++ A+ A+
(Quality of validation ++ ++ +4+ 4+ - +
Affordability +4++ +4 A R R .
Freedom from operator bias. %+ + +++  ++ ++ Pk
Evidence of prognostic value™ 11 | I i I I [
Endothelial function testingt + +++ + +44 T 7 N

*Bxcluding MBI

tPotential for practical application to the noninvasive assessment of endothelial function

Comparison of the major methods used in the noninvasive assessment of arterial stiffness with
regard to their potential for wider clinical use. Caretid Alx, directly measured noninvasively using
applanation tonometry, i considered separately to SPCA, which uses a generalized transfer function
lo derive cenlral aortic Alx.
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(Review of Related Litratures)

laqiiuiinsdnaaumesa(arterial stiffness)199MaaniaanaInnndnlffa83s non-
invasive 181834 11 N139A carotid intima-media thickness (IMT) o8l high-resolution
ultrasonography[13], N139A pulse wave velocity ¥3ean129aAn19iLlasuulasaes arterial

diameter #gl ultrasonic[14] WANLIIN13TAAEATAINARTaaTATiasaNNAN R leasing

'
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wasuudagldnuszauanumulaindednazdnisdasuulaalidna ludaananisneiu
Hayashi b8 AuzlaRAMIAT stiffness index () sausilag.1980 laawudnnig

wasuwasmeadueinguinasemaeaiaenllaudniusiu systolic uaz diastolic blood

pressure TngANNANAUSAINA 19 v anmoue i ulAsiiy exponential Hayashi a9léiuang

AMANRUSAINaN2TugLI89831019 log LARITINAN stiffness index [24,25] Al

In Px/Po = 3 (Dx-Do)/ Do

InPs—InPo =R (Ds-Do/Do)  ....oevvine (1)
In Pd —In Po =R (Dd-Do/Do) .............. (2)
.= (In Ps/Pd )/ (Ds-DA/D0O) : ~..cvovvunsienn. (1)-(2)

= (In'Ps/Pd) *(Do/Dd)/(Ds-Dd/Dd)
= R.* (Do/Dd)
/R =1+ (Do-Dd)/Dd

Dx = arterial diameter at given pressure Ps = systolic pressure
Ds = arterial diameter at systole Pd = diastolic pressure

Dd = arterial diameter at diastole Po = standard pressure



Do = arterial diameter at a standard pressure (Po)  Px = given pressure
B = stiffness of vascular B = stiffness of vascular &u3#

In = natural log

Wagannluaanutluasaliannsadnan Do A standard pressure wazluAuiANAL
Tasiend uaz a1gnnndt 20 Tauldnudinaalasuulaseeuiduinguinansaesviaaniaen
luusiaz cardiac cycle dnazldifiu faaaz10

puilld  (Do-Dd)/Dd < (Ds-Dd)/Dd << 1
R ~ R’ = (InPs/Pd)/(Ds-Dd)/Dd"
aziiulfdnladenUaaruddyluaunisiife systolic blood pressure, diastolic blood
P | - SN | A Y =
pressure Uaz NsulasullasaesduriguanasnfaTusznINaniNsfuasTNas
tymaesn1sinlagddil Ae n17azauNITAdewlIeINisiaanRaARanTIRiNg
o W 3 AN S .
wasklmpaaaainINNIEveesas K ldnaaaduilaann aeiuasldinnsin Phase-
locked tracking system NN 198 IAgATR9R A UNTTIAAR L IR VARALABALA AR N
auutatiuliin ¥ arunsadunsindeulurlfed1edeiiaass]
NNIANI99 Kawasaki WazAn[15] dapautianeuaasmannidantaeld Ultrasonic

phase-locked echo-tracking 1agl track 7 arterial wall 39g1u1r0dRannauen s uazudnsAn

stiffness index lagiAN2LAN systemic pressure AT arterial diameter WA ILIARINNITR

1 |
v aadad

v Qdd’l ] dl o o a agl/ =
ﬂQﬂQﬁuQﬂllll'i“l_lﬂ')u""]'\ﬂﬂ’]ﬁ‘Lﬂ@ﬂHLLﬂ@\?‘ﬂ'ﬂ\‘i?ZﬂU ANNAULATR UANAMNUENNITAU)INAINITD

v A

p atherosclerosis Anaaul@a Aa intravascular ultrasound (IVUS)[16] welkTl1d invasive
method fiaavindngfnNANNEuIIRaNIsININTsauuaanaantinla liLayAuaeY
Anlfae ez ldaa1nIn

AINNIANEI28Y Wada wazAe[17] Deanuduiusuadnn stiffness index (B) AU

ANBIULNNLNTIRIUABALRAA common carotid artery TUANUMUNIARATLNTAAN B Aa 8 TX.
A v & . o A A aa o ¥ o

AINAFTUAULBINABAAEA common carotid artery Tui1la8 30 AUNALTIAUAIAINENTLNNS

Snunlulsanenunalaedilsaiiangsendng 35-86 U wludane 19 au uavdudie 11 AW Anwo

NNNENTANINUD atherosclerosis ATYNULNTTALAIINIULIIFINH 0 119 6 AINgLR 1 WugIAn

R lunguiil atherosclerosis grade 4 T 6 AA44N91 grade 0-3 et Anun1eads Tng

o

¥
o a o

qafinagian & Wiy 13 Tag sensitivity wag specificity Winfufasas 80 wanainiien ; €9



'
oA

aaAAARINL mean wall thickness WaY vessel wall area WazAn R ﬁqﬁmmuﬁumumq AN
nsAnET8 Kawasaki wazAnz(15] wudinduaeitleny 0-19 Tl & wdewiniu 4.3 fuled
fane) 20-39 TAn & wAnwiniu 5.9 filaefineny 40-50 Tie & wanwini 7.8 uaz filaafia
818 60 T3uluien & wAswingu 11.3 Tadakazu Hirai wazAnE[18] lAuanIANNA NN UsYD
BEUAZAN R U89 common carotid artery Aa B =0.11"age + 2.8 LL@tﬂ’]ﬁ‘ﬁﬂ‘]&kﬂuﬂﬁ‘xmﬂajﬂu
LAAIAT Glu°ﬁfg\1m£4r5i’moﬁ”\1meﬂummqﬁ' 2 [36]

tTymaesn1sdnAn & 489 common carotid artery Aa AN blood pressure LWANA

1N brachial artery 1ailfuna1nnn3da blood pressure 489 common carotid artery IRTERER

~ P a o - X 9y oy A A Ao
AzHAININNINANRTLITHNUTREAYE-10 HazANNLANANAzNInTUIH el vaanaennuds
NN NIANENANHUENIINNBANINLR AR ALARA IUARSNARRI[19] WLANAT B ANTY
4aAARBINLIN1TANRITDY elastic content LaZN1ANTLRY collagen content [ULAIAIL
¥ =2 v (=3 [ % 1 a o o 1 = % . 1 1
dayanisAnunludicefinudnsoemumaniu uasfanudIin1aEessaues elastin agnqly

= X = o X A4 oy A %1
LﬂuizmwmmummiLﬂ@ﬂuLLﬂmm\‘mmq%wumnmmmQﬂawmammu[zo]

Hayadaaius & Fanudrilpaadiusiuniag insulin resistance Faiflunnaziing i
TugilaeTsanmanu lsadou lanladuluaengs waz metabolic syndrome[21,22] uanaNiis
{utTaden@eatnamitainnlsiin premature atherosclerosis Wazfanlilinn1e endothelial
dysfunction[23] IngannnnsAnE1a8d Masanori wazanuz[12] lidnan R 1a9naaniaan
common carotid artery WA femoral artery sLuﬁ;Iﬂ'JEI DM type 2 (NIDDM) %ﬂﬁﬂm;’ insulin

resistance WaufuAn R luaudnd uanisaneELaaalsiudnn192 insulin resistance &NWUE

%
o ! =X

NUA R 289 common carotid artery LLag femoral artery ﬁzﬁwu (common carotid artery
stiffness index WinAu18.1 £ 0.9 Waudy 11.7 & 0.3 JuAutni P<.0.01, femoral artery
stiffness index Winfil 35.7 + 2.3 et 23.7 + 0:8 Tuaulna P< 0.01) uazaAn R JAn

wilsuneluni insulin-sensitivity index wazNANANAUETIU Hb A,C
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1N 1 LAANANHULNINNYNFUDN atherosclerosis

o

Grade medial ;‘?’"‘!‘-‘ﬁﬂﬂl intimal
thickness aretic memb. thickness
(1] @ aven - -
1 @ even — +
2 @ aven - -+
partially _ e
3 @ uneven -
4 @ unavean + +
5| (@ | uneven + +
6 uneven H #

Grades 0, 1 Az 2 uansImunisFesdaldiduszidavas elastic fiberslu%u media
uazlsifinnsinanaaesdul inimal elastic membrane UARNNMUNFT09F4 intimal
WQ\IIN%LL

Grade 3 WAAITNL degeneration 284 elastic fiber Tyt media uasinnaieasalyl
fiaifinquaqdyl intimal elastic membrane FAAfENN VLN FRU89FY intimal Hisdy
Grade 4 medﬁﬁmﬁ?ﬁﬁmmm%u intimal elastic membrane

Grade 5 Lme\‘i'iﬁﬁﬂ’]?ﬁ’mw‘H@\‘l%u intimal elastic membrane LLmﬁmmmﬁfmm%u
intimal TuszAuLNUNANS

Grade 6 LAAIINRNANHIZAAY intimal atheromalsiisin



FN319% 2 UAR9AN stiffness index (1) Tudilog@slidiladedeasnasniainlsnnasniaen

atherosclerosis[36]

age group n age B
years years
MIW| M | W M W
20 under 25 12110{23+2|21+5( 5.8+1.4 | 4.7+£0.7
30 26-35 12111(31+2|30+3| 8.9+3.1| 6.5+1.0
40 36-45 17110(40+2|39+3| 9.8+2.6 | 8.4+2.0
50 46-55 10| 9 [50+£2|49+2|12.1+3.5| 9.9+1.8
60 56-65 11| 12{60+2|60+3(11.8+2.5|14.6+4.0
70 over 66 12| 9 [70+£2|71+3|16.5+6.8|15.4+5.4
total 135 45+17 10.4+4.8
correlation to age 0.66* [ 0.81*

doyaarnnisAnsuandliidiudadl ¢ Jasaudaiusiulsavaeniaenanasmiuling
wudndihelsavaaniaenanesfiuazial 8 gandagilasnguiFeumsuetnaliodAnymig
ann (9.7+ 5 lufihalsanaanidenanasdi uaz 5.3+3.5 TufieanguulFauimey,
P<0.0001)[34] wenannilfianudnei & deduiusivlsanaendenialafuannisinees
Tadakazu Hirai bazAUZ[18] Vlo’]ﬂ%‘ﬁmﬂ’]L‘ﬁl'ﬂ@ﬂquﬁ/ﬁdﬁuﬁrﬁ‘tﬁd’]\i stiffness index (R) wa
pressure-strain elastic modulus (EP) YBIVABALABA common carotid artery bz abdominal
aorta 1Ll myocardial infarction Tugitlae 49 au Weufunguiieuiiay 19 auddlddule
hypertension 13aiala TsAnnessuuilszan Tsalnane peripheral artery disease wazisesy
cholesterol CXR waz ECGLn# Tagdnedeannislunismiuamannnisdniues Hayashi uas
ADZ[24,25,26]

NANNIANE184 Tadakazu Hiral Az 18] WL stiffness index (R) dlsign
sunNqUlABITZALAAY systolic pressure TUNNNALTWAT Ep thuazanaslnefidngamudlindunas

y . . a o o . X = A A o ]
WA arterial systolic pressure HANAAAN ANULAN stiffness index (R) Asimnsdene liu1nngn

Ep



waNANUNAN1IANEEINLAIN stiffness index 984 abdominal aorta Tuglae Two-
vessel disease Waz Three-vessel disease YNAUNANGINIMNGNTNTNH coronary artery disease
Traifin NI szAUAMNUANANIAZINNTLEH A NI UMARAARA coronary artery IRALING
N NTU lunie?AN stiffness index 289 common carotid artery 1ut§ﬂ’m myocardial infarction
flalldauniie (21 AuaIn 49 aw) NRAeluwnusilnFidagain Nomogram Nai19auaINNg
A13AN®N d21 Pressure-strain Elastic Modulus (Ep) 224 abdominal aorta uazdlAniindly
ngx Two Uaz Three-vessel disease WAT8 common carotid artery aztivuduanzlungs
. = o i, X A Ao & =
Three-vessel disease LmzuLLuq‘Eumf]mwzﬂwmmmmfmmmL@ﬂm coronary artery 7
a a Ql 49( =2 % = o v .
NaLNALNNTW Aann AN nLdndad@aaasniginlae s manual ultrasonic Phase-locked
echo-tracking HuAe amplitude Lla& morphology 284 echo signal 719, arterial wall motion 1334
\ A o g ¥ = 2 o dl' v %
@ZiNV’N‘V] UN177UNUANN tissue ‘llq\?l,ﬂﬂﬂiﬂﬂ']ﬂ BLAZ N1FIADIAARIALAADLNNIN probe VLNVLF’W
WNUFAIRINAL vessel NFBINI8TA WALHEIA1NLATEY echocardiogram 1y function 7
aunanantloyauliaues amplitude Lag morphology 984 echo signal 18 M 1¥nadn
ANAINA1INANNLNUENNINTY Waze1aazHndn IbiauanAN AN USTL coronary artery
disease AR
andeyasinanauansiliiugamn & dAudNiusiy atherosclerosis, insulin
. . y = pRoy a = 2 o X 2
resistance Wae endothelial dysfunction smLﬂumme’mm@m@@mummmmmnmummn

% o A

IpseaFrvrasisvaani@aniilasuuladlil uazannniam1Iueee endothelium NRRLUNRA

v

= o P X ey 2 . = =
ﬂ\‘]LLN'J’]Nﬂ')ilLﬁ@’]uﬂx‘ﬂﬁ\mﬂ’?ﬂq’iu@ﬂ\‘]‘ll@\‘ii’im)lﬂ‘ﬂﬂl,ﬂ@ﬂ atherosclerosis NANN N1FANHINANE

u

= o [ 1 1 A a A o a 4‘
NNIANHIAAIANANAUEIENINNAT B LaZIIANARAARAANAIAL LAS MARALAAATIA LARLITN
. g o a a a o
dunaainning atherosclerosis wananidaldlunislsziliuilsz@nsnineesenanmanumy

mju calcium channels blockers (CCB)[26,27,30] Angiotensin converting enzyme inhibitors

2 I =

(ACEIN[28,29,30,31] R blockers[32] wazenanluiuluiaandnginisados liivaaniaaninaiy

o o

" | aX o - i | ~ Y L=y Py ~
ﬂﬁﬁﬂuﬂ‘lluluaﬁ']ﬂi?ﬂimqqﬂLﬁ‘@ﬁ'\‘] bR I?ﬂﬁ')i@'ﬂf]ﬂ'ﬂﬂmﬂ]ﬂ ﬂQLLN'QzENVLNNEH'ﬂN@VWﬂLquluﬂqﬁ'

u
1

dsuldiudilasiiasarnnisAnmndoulundauaunguanunties usidesainnisinvinlalag s
eleenn laiduilass uazlaandsasdunisnsaniiaziilssTaminnnauluewiag uaziiesann
n139p7 common carotid artery i lfdefluduwaennasindionlianisonsaalidng

=® i’/ til’zﬂ A dl (% 1 all .
N1FANBIATNUAIABNNAZIAA [3 1 common carotid artery



uny 3

ANDINNNSIAE Az TRgLszAIATRINIGIAY

(Research Question and Objective)

3.1 ADNHNN13948 (Research Question)
ANDNHUAN (Primary research question)
wWFaLeuAN stiffness index 189UA8ALREAA common carotid artery a1nnN1ialaeRs
Phase-locked echo-tracking lugfiael acute myocardial infarction ﬁunzﬁméﬂfmﬁiﬁiﬁmm?
w3lspnanniaanialany
ANDNNIAY (Secondary research question)
1. ANUANANNTRITZAL stiffness index 2R9MARALARA common carotid artery a1n
n133aTnEAR Phase-locked echo-tracking Tugtlhandnaiifasislamaideumaudiil
AuUMaaARenA coronary artery Aupnginiuatingle

2. agladluiladeniuasadn stiffness index 289 common carotd artery

3.2 I seasA18an1sIae (Objective)

1. WelTauiauszndnd stiffness index 289MARALASA common carotid artery AN
n13iaTAtAs Phase-locked echo-tracking lugtlaer acute myocardial infarction aLAUNgN
oy Ay 2 o 8 =
filaeflaidannisueslsavaanidensialasy

2. WenlFauieuszau stiffness index 18911a8AABA common carotid artery a1nnN7
YnlneA5 Phase-locked echo-tracking iIAN1w coronary artery NaLNA ludiloandnsiile

o = o
P lannee unNaL

3.3 anyAgu (Hypothesis)
HO : Stiffness index 184MaRALAAA common carotid artery aMnNN13iAlALAT Phase-locked
echo-tracking Tugtlae Acute myocardial infarction A uuansinsannguEtaai s

= o =
A1N1719913ANARALAD AL AR
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H1 : Stiffness index 1891A8ALAEA common carotid artery a1nNN199A1ALAS Phase-locked
echo-tracking Tugilael Acute myocardial infarction #AduuansnsaINnguELaelaifiainis

A o =
1a9l7AYAaALARATR lARL

3.4 NAUANNARLUNNTIAY (Conceptual Flamework)

Age
Atrial flutter
Atrial fibrillation
Valvular heart

!

Stiffness index (B)

Carotid 1 CAD
artery disease ﬁ Atherosclerosis F» Stroke

1 PAD

Smoking,DM,HT

3.5 dannadiledsis (Assumption) i

3.6 ANA1ATY (Key Words)
Phase-locked echo-tracking
Elasticity imaging
Carotid arteries

Atherosclerosis
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3.7 ﬁflﬁmmﬁx‘lﬂﬁﬂﬁmﬁumﬁﬁﬂ (Operational definitions)
Phase-locked echo-tracking A8 n134m arterial caliber Ineinnsaun1iAau I raanIia
=
NADALADA
Stiffness index A8 ATHLAAIAINAIAIUDIHINTAAAARAAILILAINNNTIL AT A

289 arterial BP fia n1silasuuilasues carotid artery diameter



UNN4

ER WAL 18NSR

(Research Methodology)

4.1 3u11NN9948 (Research design)

flun1sAne cross-sectional analytic design

4.2 suilgunisiae (Research Methodology)

Uszannsivnnnsfine

1. dszrnsdinunng (Population) Ag t1latl acute myocardial infarction lutlszma
Ina

2. Uszannssinesing (Sample) Aa gl acute myocardial infarction i admit 7 o,
qinaengnd

3. szansulauiiiey (Control) Ae Auliiredanisresnduiterlaaien
9198 81N13284 atherosclerosis kas EST (Exercise stress test) 1Un#

[ % A 2 =S - - N
1Nt lN2ARAB NN ANEN (Inclusion criteria)

1. filaeang 35-70 Una admit New.aiasnsnilaglasunisifiadalsandnuiiealasne
a o :#I o N .
ReuNWal ane1nas aauliatiala cardiac markers Wa¥ coronary angiogram e
Guiudayasius Tasanismanenfinus liunisandfiainaAniznssunisastsssunIsIee
DaRauRAIAN 2549 vizasausangilaaaundnazlinsu 48 g

2. nguatuAN tud filaefnansaasenns ECGuaz EST udanautluing luinaitlsdn

o a = = o =
gaglsanvuLazaNiulaings lleniseslsanasniaeninlafiy uay aned
a & a oA = o H A o a ]
Ay ansiesUfiRnn slszdusia s lunszuaaen waz nananaestndng Tl
= 1 = o A

an7sreslannanndandiutlany uarliipadtlszdhredlsavaaniaanuiny ABNNEUAT

196m aMNN19RTIRTNIY
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Nt lN1TAALAANARNANNANEI (Exclusion criteria)

1. ﬂ@is\lﬁﬂfm acute myocardial infarction ﬁﬁqu cardiogenic shock, valvular heart
disease, atrial flutter, atrial fibrillation HUszIAvaaniaan carotid artery Al TamTIa
$29NNEWL carotid bruit Lmzé’ﬂf;ﬂﬁﬂﬁLmﬁﬁ%ﬁﬂi’qumﬁﬁﬂ

2. ﬂ@"ymuqmﬁﬁimmmﬁui@ﬁmqq Wse Ravaumusulaiindous 140/90 s lsevitu
14 Alspnaaniaaniiala vive NaeA@eAANEIRL AN uLeslaRalnR wadeannis
waslsAviaanidandiulats aINN1IMI519NNE, atrial flutter, atrial fibrillation H1szAR
NABALARA carotid artery AL 1 TBMTIA319NILNL carotid bruit AFIafae ECG LAz

- 3 e

. Y A o a A v dl a dl
exercise stress test uwdaNAnNHUsHaLNAIINAZHlaARan LAy Qﬂﬂﬂ‘l’]ﬂgmﬁﬂ

TG TR C P A toletd

4.3 UARARA8N9 (Sample size) ATLATUANN weight mean L@ pool variant ann3AnElu
a o o i a o L o —zl/

AR LAZUNNIMRARL8Ng A LlszInn Two independent groups AN

2

n/group = 2 (Z g, + Z B)2 O%I(X, =X,)
O°= (n,-1)SD,*+(n,-1)SD,’

n,+n,-2
= 8477
X, = (na*Xa)+(nb*Xb) (nc*Xc)+(nd*Xd)

Xa+Xb+Xc+Xd

na= 22 nb = 30 nc =24 nd =22
Xa= 942 Xb= 1054 Xc=1144 Xd=1317

Z gp=P1Z mnm?’mLLff«mLmﬂﬂﬁmm@gﬁmﬁ'@ﬁmumxﬁum’mL?'ﬁ'aﬁuwi'ﬁu 95% AN
WiNfu1.96 (two - tailed)
Z B= 1.28 (type Il error = 10%)

X,=9.17 n,= 38 SD,*=2.22

X,=11.099 n,=98
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2

SD, = (n-1)S°+(n-1)S, + (n-1)S,°+ (n,-1) S

A
4

(n,+n,+n,+n,-4)

n, =23 n, =31 n, =25 n,=23

3 4

S, =221 §,=204 S,=3.39 S,=456
n/group = 48 Al ALl naNFeNNN AN AL 96 AL

4.4 N3dnNewazn199A (Observation and Measurement)
o 2o )y X 5 Ny, . A .,
m@ummﬂ@ﬂwmmﬂgawugmmm;_jﬂﬁm acute myocardial infarction N admit NIN.
e A | a d‘ dl 1 % 1 o a
qinaensnl Aa a1g(T) et (@98, 9eld) ITARUTINLIFINATITW 1MW ANAUTATINg
Tosululadings lsanaaaiaanluanefiu Arpndulaiin aaulinmila Anisinauaesls
o @ o o 2 v v - 2
seauthmauavsziulaiulunszuaden Chest X-ray N19613928aRF T 19ANABARDALAIADH
naup9hinsaeas Phase-locked echo-tracking waziiayanlanndnsziiiluaiads uas

| p o YA & o a
ﬂ"]LUF;I\‘iL‘LIuN’Wl?ﬂ’]u Lﬁf??;lllLV]F_Iﬁ_lm_lQﬁ']ﬁ‘l’lim\l’a’m’]ﬂﬂﬂiﬂﬂaﬂm@ﬂﬂwﬂﬂﬁm

4.5 n999u99ndaya (Data collection)
v Yo o o a lﬂl v% A
gilaennaeazldFunisinaniulali LazAIIAARNALTIENTBINARALADALAIABN
nauA19sfnfaERt Phase-locked echo-tracking tWaun stiffness index (R) uazdaganisinm
sendnsiag lulsanenung lunguuBaumeuynauazlifunasiuindsedflontszansialuans
dl Yo o s i %
mwimﬂuﬁwuu LATRIIN exercise stress test TINAIE

o 1% I3 A a ¥ as .
N19A9996ARA51219ANARALADALANAANNAWA 19AAA2E3E Phase-locked echo-tracking

I
v Y A

A stifiness index (1) 189uaanAaRLAIABNNELAN lSRRAAYNIRAqtIAIedIaATAATALE

wn3x Aloka 5500 Tneaeniindaninanqsaiia vascular probe NNAND 7.5 MHz Tngdjiaaay

o

ag Tuvinueuings 45 a9 uay Funsyinns 30 e lineiunsdniuvaenidennex

1
a

nauAlaBANBIN193R {R999aza19a vascular probe 28MUALIAYINENITDINADAIABANDN

al

naumlsfia Aumisdeansin Ae wilanszanvilandi 4 e 6 WiuRwmAs(gU7 2) g

= 9 - = o A = v a
Lﬂ@ﬂuuﬂ@wmLzﬁum@uﬂﬂmwmmmL@@ﬁ%gmm@mqmmummn curser V]']’]\‘IVL'J‘]_I‘ZI‘LQE‘IA
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HIlIaaAaaANIA UMt LAz ATUnAdll B-mode tATRNALsENANA TENadTyyIULAY
wassnansiasuulasmesduningudnansresasadantuniswidu (g7 3) WeanisWdud
o v ose o d od A . « o =

FLALANNANBUAY HIAAZINITRENNINNAININTGR 3 D9 4 10 Uaz Faranusulaimnain

A dl 1% dll o o o o 2’/ )Y 1 1 o dl
aealraauasnuLILlneATadRANALER TR 3 AT uarlddayandlutesdnsiagiin 4
WPTENAZYINNNTAIUNRLAN stiffness index (1B) wATLAAILABANNIAIILN 5 Hinazdnnn stiffness
. 1 v g’/ 1 3 1 o = % A a g’/
index (B) atingtiag 2 AT lULAAZIN99TY 5 WIN 1Az TANIEURanALASAANNALANITRATIY
2 49

J

217 2 WAAINNIARAYINUBHLRERBNIINIIMIIATAAA stiffness index (B) AT AMLNLITBINARA

o

A a a}y o
wanAaNNauANlsRANARINITTA
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b

119 3 WAPIAIWANNLATEY Aloka 5500 TReLATadazaUNITARRRINNUBS LIS ARALARANIIANL

o

w1 uaz AUnAslu B-Mode (sUdne) uaz dsznaanaaanuidunsniduly M-Mode (3U29)

Carotid artery ==y
anterior wall
= —

Carotid artery
posterior wall

Vessel dimension Posterior wall
transition tracking

B1eTRACK | NG

'
=

917 4 uamanstszanananisnlasunasesdunigueinasasiasadaaiilunisidu uay

N7 dANANNALTATA LT B9 19N INAT 190

B To e this s, plaice

| e e —_— Jd _m g nl n s -
o0 400 M‘.Ir"ln Il B8 -STR | ’ -iﬁﬁ :I H?'ﬁ- '-: = B r " 4 _|"'"_"_'.1
i°R EeE - 1 Hodit | e
T_'n ] u [T | oo
ws | 71 el Tire
o oo 134
Ty

=AY




'
=

21091 5 WAMIAN stiffness index (R) AINN1FAIUIDLUBLATEY Aloka 5500

& To awosdshin stamp, phease
1 regites pour il cogy

Mo

il [T
Al{een*2/kPa) |
| nas {eama
[ || S
g & ?’f.ﬂ?’ [
) v v 3 ' 0 0 1 By 5.7
8 20 ado &% sdn jobo 1300 t4bo == o £ S
Time - Lfﬁ | i
F'i,i}! o hegnt weight
i 1 1.8 ¥ =
a1 1 1 y ot | 0.0
o= { T Tirtus
e R S e T S - ‘Q | %m 1.4
0 A0 AN EW HD M0 L0 1A o

n1389ua 1A

Y O o v 4 j o = o | Y a 1 v
LLWVIEIQV]’]H’)??HH']E&‘L]’J?LITW@’]NLu‘ﬂﬂ'ﬂ@ﬁﬁﬁlL@EIT_IW@LL"QZLﬂuNﬁ]ﬂ@ucL@’J”lﬁﬂﬂ‘mﬁ%‘

u

azlfFunisaauialavira ld nasaansialaaznalae intervention cardiologist taald 75%

L

oA A = o o A Aa =
Urografin ﬂﬂmﬁ@@@l@@ﬁﬂrﬂﬂ LLNNE Wqﬂq?M?qqquﬂuaﬂ?ZNan@ VNRAALABRANNNITAL

a

11nndn 70 wlefinus azgnuilsnadndilsanaanaaarialafu nsuisiaazgnuiieseiumanyg

18

o A 0% o dld A o =
@uum‘ima@mmmqwmm@@mmimiﬁumn 3 14U uae nrsnilsavaaniaaniialamy A

sunsagnuiiflu 3 seAi e 1-vessel, 2 vessel Waz 3-vessel disease

4.6 N33R NTR3A (Data analysis)

TayadaffunnazdmmzidayalnamaAedsiarAndesuuninigiues
stiffness index () wasnagaLANLANA19IAelE paired t tests NANARBLANNLANFASTD
n139AAN stiffness index (R) a1n common carotid artery 419912 WAz 291 Useiiniada

oA A o o - L A . Lo %
nmanauesn1sInineld coefficient of variation WWa¥N intraobserver variation Waz ki
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Unpaired t tests NARDUAINLANFINT9Y stiffness index (B) aa9ilaendniiaialaniani

o |

o A o a 1 o Y o aial o o &
ANUIUNABALAAAN JARALFANNWAYE One way anova e ptladeni A NANNUSALAN

. . Y . , . AN o aa A~
stiffness index (R) A8l Peason correlation LAY linear regression imﬁlﬂ\luﬁlmﬂﬂgm\mmms\mm

A1 P<0.05

4.7 fleynmneasaiassdl(Ethical consideration)

¥

N137M994 ultrasound WABNNIRseAR TN W Tdddunsesadilas nng

2 o

s v o o o - = o R & o o
Lﬂumﬂﬂu@m'ﬂ\?aﬁ'}ﬂ@qﬂLLﬁNﬁﬁ‘zqququﬂﬂLLWW m’?ﬂﬂ FINTEURUNANINITINLTNIHIAITNAL

=KX v

1a9gilae Ineazlitsnggevesdthaluuuiiuindeya

4.8 1aaninlun154e (Limitation)
dlun1sAneuuY unblinded study Fatisenaaziia Bias lun13ANEN wananil

¥ oK A o P ] 1 = ¥ o o
Q‘L]'J‘EIﬂQNﬂﬂiﬂ'q‘ﬂ'ﬁ’ﬂ’ﬂzmﬂﬂ‘lﬂ'm;‘ﬂluﬁlﬂG]Wﬂ@’\ﬂﬂ@'llLLG‘EIULV]EUIM@’WH@’WEI“, W uae lsatszansin

4.9 naviralselaminanadnazleasy (Expected Benefit and Application)
1. NIUDIANNENRNUSTLM94 stiffness 289 common carotid artery fiulsa
¥ dsl/ o = o
nauav lam e UNa Y
2. NIWINAINANAUSIZNIN9T2AL stiffness index TB9UABAABA common
carotid artery a1nNN113AAEAa Phase-locked echo-tracking URIUIUNADALAD A coronary

artery NdaUnAlugihalsanduilenlaseaauna

4.10 fqﬂmiﬁﬁm@Lﬁmﬁuummmmmﬁmmm (Obstacles and Strategies to Solve the
Problems)
1. Anunutlsyrnnanguuiauwioy uas nauinidulsaliuanne
.. X
mauftla iudeyalusraznaiuuau

o K ) = 1 1%
2. Matuinusedn lwngszidauliasudau

'
¥ v

o s o K Y a
ﬂ']?LLﬁ/VLSﬂ V]']LLUUW@?N‘UUWﬂﬂ?ZQmm‘ﬂﬂu@wmﬂ\‘]ﬂ’]ﬁ‘
3. N33 stifiness index (R) 1AeA Phase-locked echo tracking analaaniila

wHENE1914 probe liRsaiLaaniaen
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una 5

NAN15IA8
(Result)

filaengusiancing (feyanulduansliluni91ei 3 was 4)
filhanguulsauiiauiientsendns 35 09 70 U (48+7.9 1) uaziflumatng 18 au (Fae
a¥ 38) body mass index 751919 17 014 36 (24+4), 396U HDL 7211414 30 54 107 (62+18)

o a a o aa

NadnTusalaTans sAu LDL 991979 70 D9 218 (128+32.9) FaanFusalnTans szALAAD
FAMAIRATINING 71 14 306 (201+441.2) HadniuAawndans szavlnsnalalss 22 D 265
(94+49.6) HAaANFUABATARNT 32AL systolic blood pressure 91914 88 119 139 (112+11.1)
AnawmsLsan diastolic blood pressure 3219749 56 114 89 (71+8.2) Aadmslsan pulse
pressure 32914 26 T4 55 (418.1) DaRumnadsen Tuilflooquyd
;:Jﬂfmﬂé’mLﬁ@ﬁq%mﬂﬁﬂuwﬁuﬁmqiwdw 35 04 70 T (55+10.4 1) wavilunwadne
35 AU (76 \wWasiius) Body mass index $214914 19 114 32 (2443.2), 3241 HDL 921914 29 D4
84 (45+13.1) RadnFuAanTans 226U LDL 121979 47 D14 298 (133+46.4) Naansusaindans
SLALARBLTANATRATEVNING 108 D4 358 (191+54.6) Haaniusalntans sziulnsnaitalss 61
719 443 (127+68.7) AaaniuseLaTans 52U systolic blood pressure 31919 94 114 174
(118+16.8) NadLNmILlsan diastolic blood pressure 321474 50 09108 (74+12.2) NAALNAS
1l98% pulse pressure 35134 24 114 88 (45+13.4) NaaLNmILsan HftaeTsalnma 16 A
(Fasaz 33) AouAulatings 26 Au (Fasay 56) ladulalings 14 au (Fasas 30) uas ququ’??' 14
AL (Fazaz 30) NaNITdauIialalill 1-vessel disease aNWIW 15 A1 (3882 31) 2-vessel
disease 11 AU (Faeiay 24) uay 3-vessel disease 19 AL (Fagiaz 19)
mn%g@ﬁuﬁmmméﬂm%ﬂ 2 ngunLdndion 2 nauilenyiad el ssau HOL Tasna
i34 systolic blood pressure WANANT ;:Jﬂfmﬂz’iwL‘ﬁﬂﬁq"lﬂmﬂLaﬂuwﬁuﬁmqmﬁﬂ WA
e szulmenduselss systolic blood pressure 11NN97 waAz 53U HDL fnndn filaangs

wRaueusaanslunisei 5
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Group | No. | @1e | wet | ddwnin [ Bmi | HOL | Tc | To [ sep [ DBP | PP | RRec1 | RRec2 | micct | micc2 | & Mean DM HT SM
NCAD | 1 54 | wds 55 23 75 | 193 | 69 | 115 | e8 | 47 115 11.1 115 11.4 11.25 1ifl Taifl aifl
NcAD | 2 49 | wdi 65 24 | 107 [ 237 | 34 | 113 | 78 | 35 7.1 6 8.1 8.3 7.15 Tud Taidl T
NCAD | 3 47 | wdk 64 24 45 | 163 | 40 88 61 27 7.9 8.3 8.4 8.3 8.3 ludl laid ludl
NCAD | 4 55 | wids 86 36 72 | 245 | 147 | 116 67 | 49 75 7.6 8.4 8.3 7.95 ludl laid ludl
NcAD | 5 39 | wiis 60 25 75 | 198 | 49 | 113 | 76 | 87 48 49 4 37 43 ludl laid {th
NcAD | 6 47 | wndl 48 20 62 | 182 | 61 98 59 | 39 6.5 6.9 7.4 7 6.95 Tud Taidl T
NcAD | 7 39 | 1 75 26 58 | 230 | 112 | 105 67 | 38 4.8 5 4.9 4.7 485 Tud Taifl T
NcAD | 8 42 | wda 65 25 80 | 201 | 61 | 104 | 68 | 36 8 83 6.8 6.6 7.45 g 15ifd Fty
NCAD | 9 58 | wids 58 24 54 | 180 | 124 | 107 56 51 7.9 8.3 8.5 8.3 8.3 ludl aid ludl
NcaD | 10 | 54 | ana 72 24 43 | 178 | 103 | 116 | 66 | 50 12.3 11.7 12 12.7 12.2 idl Ity bty
NCAD | 11 | 58 | anw 58 22 60 | 235 | 8 | 100 | 74 | 26 11.6 11.8 12.3 12.5 12.15 [y Taidl aifl
NcAD | 12 | 57 | wide 60 24 89 | 171 | 97 | 113 | 62 | 51 6.5 6 6.9 76 6.8 g [ty g
NcaD | 13 | 41 | wda 56 22 70 | 172 | s6 | 107 | 75 | 32 6.7 6.3 6.9 7.3 6.8 g [ty g
NCAD | 14 36 | wis 47 20 75 | 189 | 66 90 59 31 7.4 7.1 6.5 6.7 6.9 ludl laid ludl
NcAD | 15 | 38 | wide 49 21 67 | 181 | 122 | 105 | 62 | 43 6.9 6.2 7 75 6.85 ludl laid {th
NCAD | 16 | 37 | wnde 72 32 44 | 178 | 57 | 100 | 62 | 38 9.8 95 10.7 10.5 10 [y Taifl aifl
NcAD | 17 | 41 | wde 44 20 71 71 | 194 | 123 | 88 | 35 5.4 5.5 5.4 5.7 5.6 Tud Taidl T
NcaD | 18 | 40 | wia 44 19 | 64 | 172 | 22 | 111 o] 6.9 6.6 7 74 7 g [ty bty
NcAD | 19 | 45 | wia 45 20 87 | 234 | 95 | 132 | @1 51 8.7 9 9.2 8.7 8.85 Fthy 15ifd Fty
NCAD | 20 47 N 64 24 50 222 | 95 107 73 34 18.8 18.5 17.7 17.1 17.8 ludl laid ludl
NCAD | 21 38 | wis 435 19 69 | 171 | 36 97 62 | 35 7 6.5 74 7.6 7.05 ludl laid {th
NcAD | 22 | 35 | wie 52 21 90 | 193] 39| 102 | 73 | 29 5.3 48 3.1 3.7 425 Tud Taidl T
NCcAD | 23 | 40 | wda 50 19 195 | 85 | 102 | 70 | 32 6 6.1 55 5.3 5.7 Wig [ty g
NCAD | 24 | 42 | wdk 72 34 39 | 180 | 9 | 116 62 54 7.4 8 7.2 6.2 7.1 ludl aid ludl
NCAD | 25 | 56 | €@ 65 24 30 | 140 | 140 | 112 76 | 36 7.1 6.8 7.4 7.6 7.2 ludl aid ludl
NcAD | 26 | 42 | wide 62 28 67 | 206 | 111}-100 | 62| 38 5 5.5 5.1 4.9 5.2 Tudl {hy {th
NcAD | 27 | 54 | wide 56 23 47 | 254 | 74 | 116 | 68 | 48 8.4 8.7 8.5 8.6 8.65 Tud laidl T
NcAD | 28 | 51 | wie 48 22 95 | 242 | 58 | 117 | 62 | 55 7.3 7.4 75 75 7.45 Tud Taidl T
NCAD | 29 | 78 | a1w 74 26 34 | 169 | 142 | 131 86 |45 6 6.7 57 55 6.1 Fthy 1ifd Fty
NcaD | 30 | 43 | ana 72 26 57 | 304 | 265 | 115 | 61 54 83 8.7 8.8 8.6 8.65 g [ty bty
NCAD | 31 49 | anw 63 28 78 | 194 | 67 | 116 75 | 41 5.5 5.6 6.4 6.8 6.2 ludl laid {th
NCAD | 32 | 59 | aw 68 25 46 | 237 | 59 | 133 | 88 | 45 10.8 1.2 11.4 11.3 11.25 1ifl Tifl 1ifl
NCAD | 33 | 51 | aw 70 25 55 | 231 | 106 | 109 | 70 | 39 9 9.1 76 7.9 85 Fthy 15ifd Fty
NCAD | 34 | 50 | a1w 63 21 49 [ 132 ] 66 | 109 | 73 | 36 85 8.7 9.4 9.4 9.05 Fthy 1ifd Fty
NCAD | 35 | 40 | 2 50 17 53 | 244 | 71 106 | 65 | 41 44 47 49 49 48 ludl aid ludl
NcAD | 36 | 59 | o 60 22 40 | 243 | 201 | 139 89 | 50 8.8 9.2 75 7 8.1 ludl laid {th
NcAD | 37 | 47 | am 76 26 71 | 306 | 86 | 124 73 | 51 6.6 6.7 7.6 7.7 7.2 ludl laid {th
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Group | No. | ave | e Bvi | HDL | Tc | 76 | sBP | DBP | PP | RRCC1 | RRCC2 | BLCCt | mLcc2 R (M) DM HT sM
NcAD | 38 | 69 | ana 50 17 31 | 168 | 192 | 130 | 76 | 54 1.2 15 10.3 9.9 10.7 g Ity il
NcAD | 39 | 46 | wide 46 20 72 | 185 | 40 | 124 | 82 | 42 6.6 6.7 6.5 6.3 6.5 ludl laid it
NCAD | 40 | 44 | wide 76 29 58 | 233 | 155 | 115 | 76 | 39 6.5 7 6.7 6.8 6.9 Tud Taidl T
NCAD | 41 | 38 | wi 80 31 69 | 191 | 99 | 104 | 65 | 39 78 6.2 8 8.4 7.3 Fthy 1ifd Fty
NCAD | 42 37 | wis 48 20 93 | 210 | 43 | 103 76 27 48 45 6.1 6.7 5.6 ludl aid ludl
NcAD | 43 | 50 | wie 65 25 45 | 180 | 71 99 68 | 31 7.1 7.7 7.3 7.2 7.45 ludl laid {th
NCAD | 44 | 44 | ana 76 28 55 | 190 | 75 | 119 | 82 | a7 8.1 8 8.8 8.7 8.35 [ty [ty bty
NCAD | 45 | 42 | ana 64 24 39 | 178 | 122 | 100 | 72 | 28 7.9 8.3 7 6.8 7.55 [ty [ty bty
NCAD | 46 39 | wis 54 22 70 | 232 | 75 | 116 75 | 4 7.9 8.7 8.2 76 8.15 ludl aid ludl
NCAD | 47 | 43 | 27w 68 25 57 | 234 | 148 | 116 | 73 | 43 98 9.2 10 102 9.7 g Ity il
NCAD | 48 | 43 | ana 60 21 44 | 172 | 9% | 120 71 49 5.8 6.1 5.6 5.4 5.75 ludl aid ludl
|
A3 NN 4 uansdayanLIegdilnanaxN AMI
Group | No. | ane | wwe | sfwnin | Bmi | HoL | Tc | Te | seP | pBP | PP | RRCCT | RRCc2 | micct | mice2 R (M) DM HT SM
AMI 1 52 | e 70 31 30 | 108 | 112 | 107 | e8 | 39 147 143 155 154 14.85 b B lud
AMI 2 56 | wds 57 23 50 | 194 | 125 | 115 | 68 | 47 9.6 10.1 76 74 8.75 {thy i {thy
AMI 3 67 | ae 84 31 45 | 153 | 82 | 107 69 38 1341 13.3 9.9 9.8 11.55 by B laid
AMI 4 46 | 11w 55 21 84 | 261 | 89 | 100 | 79 | 30 8.6 8.2 7.1 7.2 7.7 [ty g b
AMI 5 48 | 1@ 50 19 41 144 | 84 | 105 74 31 8.7 9 75 7.1 8.05 ithy ludl b
AMI 6 63 | 1w 55 20 46 | 213 | 156 | 122 | 69 | 53 15.4 15.7 17.6 17.1 16.4 b ] Ity
AMI 7 53 | a1 69 26 41 | 281 | 275 | 112 76 36 7.7 7.8 7 7.3 7.55 ladfl i (hy
AMI 8 40 | 1w 64 23 32 | 126 | 79 | 149 | 100 | 49 7.7 7 7.6 7.8 7.4 ladfl i h
AMI 9 54 | e 54 22 126 | 65 | 61 7. 7.6 6.7 6.3 6.95 [ty a [ty
AMI 10 37 | o 80 25 42 | 244 | 121 | 100 64 36 10 9.6 8.5 8.7 9.15 itthy ludl ad
AMI 1 49 | 1@ 57 22 46 | 149 | 110 | 122 76 | 46 75 7.9 7.2 7.1 75 itthy ludl b
AMI 12 | 57 | 1w 79 28 53 | 146 | 118 | 131 97 | 34 145 156 11.9 1.1 13.35 1l ] sl
AMI 13 66 | e 75 25 43 | 180 | 68 | 100 70 30 74 7.5 8.3 8.3 7.9 Tadfl T (hy
AMI 14 | 62 | aw 55 21 41 | 209 | 86 | 130 | 86 | 44 8.9 9.2 9 9.2 9.2 [ty a b
AMI 15 67 | e 58 21 32 | 150 | 61 127 80 47 75 7 9 9.7 8.35 b Tl b
AMI 16 | 63 | a1 59 24 a7 | 162 | 123 | 152 | 71 81 9.2 8.9 10.7 11.1 10 Ity ] Ity
AMI 17 58 | a1 81 26 63 | 179 ] 130 | 109 85 | 24 6.3 6.4 6.9 6.9 6.65 b b b
AMI 18 | 57 | ndda 65 22 109 | 60 | 49 1.4 107 133 13.9 123 by i (thy
AMI 19 | 54 | avw 65 24 35 | 160 | 135 | 111 67 | 44 6.6 5.9 8.1 8.9 7.4 [ty g b
AMI 20 | 37 | 2w 59 22 4 | 168 | 113 | 113 | 83 | 20 55 5.8 5.8 5.7 5.75 [ty g b
AMI 21 57 | @ 58 21 121 83 38 4.4 42 4.1 45 435 ithy ludl b
AMI 22 | 56 | wis 57 24 72 | 212 91 | 113 | 77 | 36 6.8 7 6.8 6.9 6.95 {thy i {thy
AMI 23 | 50 | wd 56 23 36 | 225 | 184 | 114 | 76 | 38 1.7 12.3 11.2 11 11.65 il laif Ity
AMI 24 | 64 | 27w 64 25 36 | 180 | 110 | 116 | 59 | 57 105 10.1 10 10.1 10.1 [ty g [ty




Group | No. | ane | wwe | sfwnin | Bmi [ HOL | T | 16 | sBP | DBP | PP | RRCC1 | RRcc2 | micct | mice2 R (M) DM HT SM
AMI 25 | 47 | 1w 59 20 33 | 159 | 114 | 144 | 100 | 44 7.8 8.2 8.4 8 8.1 Tadfl i (hy
AMI 26 | 72 | wda 56 25 52 | 183 | 117 | 101 60 | 41 105 10.2 96 10 10.1 b ] Iy
AMI 27 | 45 | ana 85 25 103 | 76 | 27 5.9 5.5 5.1 55 5.5 i T b
AMI 28 | 70 | wels 50 21 44 | 193 | 152 | 151 73 | 78 158 16.2 14.9 14.4 153 b B lud
AMI 29 | 33 | ww 85 30 43 | 172 | 156 | 106 73 | 33 9.1 9.6 9.5 9 9.3 i bty b
AMI 30 | 70 | 2w 74 27 46 | 358 | 204 | 124 | 80 | 44 12.9 147 11.4 108 12.75 1l ] 1ifl
AMI 31 63 | e 75 27 37 | 167 | 124 | 131 87 | 44 1.7 12 95 8.2 10.1 i B [ty
AMI 32 | 59 | 2w 63 21 122 | 58 | 64 11.2 11.3 10.4 10.2 10.75 by B [ty
AMI 33 35 | o 65 22 128 83 | 45 10.1 10.2 10.9 106 10.4 ith ludl itthy
AMI 34 38 | e 57 22 37 | 119 | 64 99 60 39 78 7.2 9.8 10.1 8.65 1adf {thy Y
AMI 35 54 | a1 69 23 52 | 158 | 72 | 110 72 38 8.9 8.2 6.1 6.3 7.25 1adf i {thy
AMI 36 67 | ae 67 24 42 | 183 | 116 | 152 | 108 | 44 6 6.4 75 7.8 7.1 ladfl i {hy
AMI 37 53 Eiit] 100 31 32 | 288 | 230 | 123 72 51 11.9 12.6 10.5 10.2 1.4 [ty T [ty
AMI 38 | 67 | nda 54 21 37 | 204 | 130 | 125 | 67 | 58 1.4 10.9 12.1 126 11.75 by B [ty
AMI 39 | 49 | a1 75 24 52 | 233 | 63 | 108 70 38 7.7 7.3 7.4 75 74 ith ludl b
AMI 40 74 | 4w 52 20 41 171 | 66 94 67 27 14.1 148 14 138 143 ladfl Tuid (hy
AMI 41 55 | wids 53 24 39 | 136 | 132 | 114 | 55 | 59 16.4 175 7.3 6.8 1215 ladfl iy (hy
AMI 42 | 58 | wis 82 32 46 | 268 | 443 | 174 | 86 | 88 15.9 155 17.1 175 16.5 by B [ty
AMI 43 54 | @ 80 26 29 | 125 | 71 125 84 41 7.9 7.7 8 8.2 7.95 ithy b itthy
AMI 44 | 49 | 18 75 27 39 | 158 | 179 | 110 | 60 | 50 12.1 124 12.8 124 124 ithy ludl itthy
AMI a5 | 55 | wia 49 20 37 | 205 | 151 | 110 | 70 | 40 139 142 145 14.2 14.2 il ] sl
AMI 46 | 50 | e 61 21 46 | 172 | 122 | 110 | 64 | 46 16.2 16.9 15.8 15.5 16.2 b ity b
AMI a7 | 70 | wida 66 29 76 | 250 | 85 99 50 | 49 1.5 11.9 11.6 15 1.7 b ity Ity

NCAD A8 non coronary artery disease, AMI Af acute myocardial infarction,
No. Af ﬁﬁﬁ‘]_l"ﬂmé'ﬂ'm, BMI g body mass index, HDL An high density lipoprotein,

LDL A low density lipoprotein, TC Aa total cholesterol, TG R triglyceride,

SBP A systolic blood. pressure, DBP Aa diastolic blood pressure,

PP A% pulse pressure, DM Ae diabetes type 2, HT R hypertension,

SM-Ag current smoking

R RCC1 A8 R A9Aa1n common carotid artery 419191597 1

R RCC2 Aa R #

RLCC1 AR &7

RLCC2Aa R 7

o

o

o

R (M) A A1 R AL lAaINN1ITARa 4 AFIFNAY

9A/1N common carotid artery d9u91ATIN 2

IMANN common carotid artery f19f1emFan 1

v
o

AM/IN common carotid artery d9u91ATIN 2
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P o X o o - = o o ) a
A9 NN 5 LmenHmzwug’lmm\‘iQﬂf}ﬂﬂ@’mm'ﬂmi@mﬂL’ﬂ?;l‘i_l‘wau LN Qﬂ@ﬂﬂ@gmﬂ?ﬂumﬂu

Characteristic naNufFaume ngundnaiiterialanne P- value
48 Al 47 AU

ang) (1) 47 +8.9 55 + 10.4 <0.05
VAT (%) 18 (38%) 35 (76%) <0.05
Yo (Nlan3w) 61+ 10.9 65+ 11.6 0.046
BMI (N1anfusan1saiumg) 24 + 4.0 24432 0.693
HDL (mg/dl) 62 +18.0 45 T8 <0.05
LDL (mg/dl) 128 +32.9 133+ 46.4 0.559
ARDLIALAAIDA (NN.FBAA.) 201 + 41.2 191+ 54.6 0.313
Inandlenss (un.sana.) 94 +49.6 127 + 68.7 0.010
TInas (ﬂ%ﬁi@mﬁ) 81 +10.7 78 + 15 0.471
ANALIATR (NN.1U58N)

Systolic blood pressure 112 £ 11.1 118 £ 16.8 0.015

Diastolic blood pressure 71 + 8.2 74+12.2 0.154

Pulse pressure 41 + 8.1 45+ 13.4 0.070
Teatszansa (AU, %)

ANALTaings - 26 (56%)

(el Violg}¥! - 16 (33%)

lasiulwaenga - 14 (30%)

quqvﬁ: - 14 (30%)
NARALABANI AR (AU, %)

1-vessel - 16 (34%)

2-vessel - 11 (23%)

3-vessel - 20 (43%)

fayalunnsegnuanadurieds + Andeauuninsgi

CAD A coronary artery disease, HDL An high density lipoprotein, LDL AB low density

lipoprotein AMNLANFNAESTTANATUN194DRA Aa P<0.05



26

A1 stiffness index () kAY ANANRUFTTNINIAN stiffness index (B) AT AITNTUKIIT

A o =
NaanLaaAil laRy

5

o

gRaelAnn1Imsaadamn stiffness index () Iaaninnisiaf common carotid artery 414

k1)
v v

f1el 2 AT waz 419291 2 A Tudilhaynau nan1sianudn A0 stiffness index () d1ednanaz

al

10dA IndAeiulugiensia 2 nguinadaouwanseiuwingy 1.18+1.42 wag Twudng
1 o o 3’/ dl 1 o Y o = o k3 ¥ ¥
ANLaNANTWlWNR 2 ARaatseivaIngTaruReaiY (19a91P=-1.058, d1vde
P=0.598) 184a1nn193nan stiffness index () lunadneazldainnisdnlaadianisdn
= = o ij/ ¥ o = = Yo 1 . < . 1
NENAULAEND muuammmﬂmmimmm stiffness index (RB) 499 common carotid artery 214
wieaiuaegilosfinat9a1uan 10 AL IAENNNIANNINA 3 A3 NENIATNAAIALARD LT
Haannsdntaawudnd intraobserver variation Wil 7.4 + 3.55% fauanslugili 6

ANRALTDA stiffness index (1) TeIMasALABALAIABNNELAN SRR lunguELan

= {

v A o = o a4 A 1l = : S P
ﬂ@’]NL‘LL’FJVI'J‘;L"QWWH@HUW@HNW’]L@@H@&JVI 10+3.07 sﬁ\‘illﬁ’]@ﬂﬂ’mﬂ@}lLLGTEI‘]JLVIEI‘]_ISNNV'W

o o [

stiffness index (13) 1RALBLY 7.8+2.39 LATHAVIHUANFIIRE NN A ATyn9atAssuanaly

FN3197 7 UAY WUTLHBULNELEY 2 nduANTa9Rnguan A stiffness index (1) 1evfilag

a

)y A o = o = J § ~ y o =
ﬂ@r]llLuﬂﬂﬂﬂ@WWHQEUW@L!Nﬂq@]\‘mrﬂﬂ@‘llLLI?‘?;I‘LILWﬂUIunﬂﬁQQ@qﬂﬂﬂLL@@QluLLNuﬂN‘W 1

a

'
=

117 6 wana intraobserver variation Inelld coefficient of variation 189n199AAN stiffness

o

index (1) Tugilog 10 AulaeMINIsdRAuALRAY (Tayauansliumnissi 6)

CV (%)= SD*100

Mean
CV1 =0.45/4.67.=9.64% CV6 =0.26/4.6 = 5.65%
CV2 = 0.35/6.53 = 5.36% CV7 =0.4/3.6 =11.11%
CV3=0.25/4.33 =5.77% CVv8 =0.2/5.8 = 3.45%
CV4 = 0.4/3.53 = 11.33% CV9 =0.15/6.97 = 2.15%

CV5=0.61/4.87 =12.53% CV10 =0.32/4.37 = 7.32%
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1397 6 uansdayaaInn1adnan stiffness index () lugilagsinatinediuam 10 AWe

intraobserver variation

filhe | danked 1 | Sanfed 2 | Sanked 3
1 4.2 4.7 5.1
2 6.5 6.9 6.2
3 4.7 4.2 4.4
4 3.1 3.6 9
5 5 4.2 5.4
6 4.4 4.9 45
7 3.2 3.6 4
8 5.6 5.8 6
9 7.1 6.8 /
10 4.6 4.5 4

d' ] . X 2 a v v v
AT 7 LAANAN stiffness index (R) PAINADALABALANABNNAUAN B AT WAL 119290

) ! = ¥ 7 dy o a o
wesfilaanguilsauine uay Hilsananiieialaseifenat

QLESIE RIS, ngundtiferilame P- value
Stiffness index (R)
CCA 119197 7.8+ 2.47 10.3 + 3.46 0.0001
CCA dnedne 7.8+ 243 9.8 +3.13 0.001
AedeTevinidEuasann | 7.8 + 239 10.0 + 3.07 0.0001

AN Stiffness index () Tupsnadudiaas + ﬁfu,ﬁmmummgm
CCA Af common carotid artery

AULANFNRLNINTE A1 ATUn19aDis An P<0.05
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DN 1 nauananIsulFaLEUAN stiffness index (B) 389§ Uaanduiteilansany

o a 1 I = 1
nauiAgandnguiFaumeylunndaseny

o
8 o
16.00=
(©]
(@)
™) (o)
[CTH
o
12.00= @
: -0
8
o o
2 Q
= n 0
@ o
(9]
£
5 o0 % B dibenguuBaudiau
c o
< |
' & o
° B fihandmiladlams
O
4.00= °
T T T 1 T
<45 46-60 >60
a1g (1)

dl =2 a Y @ 1 o | o elld ! ' .
Lummnmmﬂ‘iﬂﬂu@mmmm\ﬂumumﬂ%wmmqLﬂuﬂ%ﬂwm@mm stiffness

index (R) Atiuginnsaduaslaninisanazideyalaeld age adjusted fauanslugilii 7

u

sUN7 wamg age adjusted 124A1 stiffness-index (R) mfaqs;iﬂqa acute myocardial infarction

A E—

WAy non-CAD
Age adjusted ﬂ@:&l non-CAD = [Kwa*—(—Nwa_" Nza)J—[—+ x1b:(—N1bﬂ2b)J—|——+ x1ci(—N10+ N2cﬂ—[—+ Xmi(—’\lmﬂzd)J

N1a+ N1b+ N10+ N1d+N2a+ N2b+ N20+N2d

= (6.37*19) + (7.83*30) + (9.15*29) + (8.4*17)

95
=121.03 + 234.9 + 225.35 + 142.8

95
=7.62

28



Age adjusted mg'u AMI = LZa—(—1a+ N )J—I——2bl—1b—2b)—-|—[—20—(—ﬂc+ N )J—L2d—(—1d+ de)J

Nﬂa
N2a
X

1a

X

2a

1a
1

1c™

N
N
N
N
N2a
N2b
NZC
N2d

1a =

Nt Nyt Nyt Ny N+ Nopt N #N,
= (8.43*19) + (9.39*30) + (9.97*29) + (11.1*17)

95
=160.17 + 281.7 + 289.13 + 188.7

95
=9.68

=13,N,, =21,N, =12, N, =

=6,N,, =9,N, =17, N,, =15

=6.37,X,, = 7.83,X,. = 9.15, X,, = 8.40

=8.43,X,,=9.39, X, =997, X, =11.1

1b_

<

c

1d

2

2c

2d

X
X
X
X
X, = Al [aRg8d stiffness index () AMI 1% 10981 7Z1I9 31-40 1
X
X
X

AuIUELae non-CAD NRd14872j3531979 31-40 1)

1

)}

[

= R1uugilael non-CAD 7199818981979 41-50

o

= Auaugilae non-CAD fiNda9an2i3edng 51-60

£22

= Auauglag non-CAD Midda9ag3z1dny 61-70 1

|
o

mmumﬂfm AMI % I’N‘ﬂ']EI‘j‘w/‘IQ’]\‘I 31-40 G

[

ALY AMI 99875531979 41-50 T

o

Auaugilag AMI NHT9987E921979 51-60 T

Auugilae AMI NRE998Esen919 61-70 1

3

— AaAHYRY stiffness index () non-CAD 71kl 10981895139 31-40 1]

ANLRAET8Y stiffness index (B).non-CAD 7324918321374 41-50 T

=)

NLaAtaRd stiffness index (1) non-CAD XT238181921319 51-60

@AY stiffness index (R) non-CAD D Ad4ae1351q19 61-70 1

]
1

= AL \AE84 stiffness index () AMI 7ixd 12981751319 41-50 1]

— ANRALY stiffness index (B) AMI Al 104812351319 51-60

20

— FniaRaed stiffness index (1) AMI il 129818951379 61-70 1)

29



30

angunsuaaslisiuiniialdnn i sidae age adjusted ileanARTAIRAAINAINY
LLﬁlﬂﬁiWﬂﬂﬂdﬂ’lﬂﬂuéﬂQﬂ%\i 2 NENUAINUINAN stiffness index () 193 AMI fIRANINNGINGN
non-CAD

NFANEIAINANRUTIZNINAN stiffness index (B) LAY ATUIUNABALREA coronary

= o , ) o Y X o = o = Y o X oA
artery BUNLINAN stiffness index (R) °]J‘ﬂ\‘1E;Ij‘]JfJEIﬂ@’mLu@ﬂqel"ﬂ[ﬂ”lﬁlL@HUW@MNLLU‘JIMHLWN%MLN@

I !
a A =

oy o - o - X A D Al . P a
aﬂfmmﬁmummL@ﬂmm%mummu AR ummammnqmu 1-vessel disease W1NU
9.6+3.52 NqN 2-vessels disease WML 9.3+2.31 LaLngs 3-vessels disease WL

aa . - M o= ) aa o ~
10.4+2.94 (LWUDAY 2) WA NANRLE L LA H AN wANANN g D ASLana R399 8

Qd‘ 1 1 A A N 1 =

WHUARTN 2 NIMUARIANUANFINNT89A1 stiffness index (B) Tugilaanguuaumey uay
o v & o = o Ao . )
gﬂqmmuLuwﬂ@m’mmﬂuwaum 1-vessel disease, 2-vessel disease LAY 3-vessel

disease

O
(@)
16.00 = 8
© (@)
O (€]
(@]
o
.00 = © @ o
: (@]
§ 8
£ §
% o
-E 8.00 = g
7] O,
- %
4.00 = o o
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FN3719% 8 UARIAN stiffness index (1) vasfilrenguufsauiey uay filaengundiuilatiala

ANeREUNAUNRMAaAIAanialafL 1-vessel, 2-vessels WAy 3-vessels disease

ﬂ@:NLﬂ?‘EULﬁﬁm 1-vessel 2-vessels 3 vessels
48 A 15 AL 11 AL 19 AU
Stiffness index ()
CCA 419791 7.8+ 247 9.2 + 3.40 9.5+ 2.69 11.1 £ 3.59*
CCA dinsdne 7.8+2.43 9.9+882" 9.0+222 9.8+2.92
AlRatmedndneazan 7.8 + 2.39 96+352  9.3+2.31 10.4 + 2.94*

AN Stiffness index (R) lum13autuaneay + ﬁ’uﬁmmummﬁm

CCA @ common carotid artery.

o o aa A

ANLANGNNR NN UEAATYNINATA A P<0.06
A o~ | TR aa A = | ! v X o
* A A NLANFANNeE T A ATy s R Aewsa L ussndwngundnaitiarialanie

= o aa = o = 3 o ' =
RUUNAUNNNADALADANI LRl 3-vessels disease M ﬂ@mﬂ?ﬂumﬂu

TladeNNease stiffness index (R)

nannsAnEwLInTladuntnasia stiffness index () 193dthandnsiiianialanie
a o ¥ 1 o = s dl dl 1
weunaw loun ang wa szaulaandmalss nasguyms uaz Tsanuau (113199 9) Tnaidn
stiffness index () Auwrlinnazinduadiosiaouanaiu (WHunan 3) Tednalllunig

= o = = | = dy 1 o dl AJ = o o J .
WweniunNIAneluans Lmeﬂmimﬂmuwufmﬁ%ﬂ@ujmummz?uwuﬁﬂum stiffness

[
= [

index (R) An szaulmINALTales o seAUgeINardNRUSTUAN stiffness index (13) AWNTW

(%
=

uanAaNiA stiffness index () dtuatinazgananlugileem Wulsawmau (unugiin 4 uas

5)

a |

wanaNHganLdnA stiffness index (B) TuftlaewamiaiArgeandnmAtefuanalu

a

' 1% 1
aal

WEUDHT 6 WAL HLae AR N AN IUE AU UARANGA 1IN AT B AT e Tladei

o [ % A 1 1 LN dld 1 ¥ v =
AAyAaAYINLANENIR9TNenY waz dilaenilsanuausonsan Insdihammanaiiany
@AWY 53.7 + 10.42 T uasiifiaedulsnunmanu 27% Huamandsdanseaainiu
60 + 7.36 U uarifulaenflulsniunmanu 54% Geiladeivasaduiladeninansenusiasi

v
' o ] |

stiffness index () 714g §RaaAAdwADNAaz xldiladunTnasan stiffness index (B)
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anuansAns lugias AMI wugngilas AMI P1alFguysian stifiness index (R) 44
nangilog AMI NQUULE (WuNEN 7) Teginnnsdenwusn Tudiuenguyvisaslanguinnan

e iguyns Ineduoenguyvaaslengdainiy 48.8 + 9.6 (8189519749 33 D4 67 1) us

e liguyeieng @Aty 58 + 8.97 (81g9eW919 35 D4 70 1)

o

= Yo o . S PN O . . o
LRBNANHNIA ﬂﬂﬁﬂﬂﬁ‘ﬂ?@@tﬂﬂ@@ﬁlﬂuﬂ%ﬂm@E‘]‘ﬂﬂq stiffness index () uanannilase

v

N9sueNg AaTiuAglEN linear regression 10 ldlun1531AsYiuLL multivariate analysisties)

dniladeladutladeniuasios stifiness index () A9 udIanAindnuansznuaniladeaws
Tluda annnsaszvinudnludilos AMI ang wazsziutriglyceride lalldinasian stiffness
index (R) wAnudnTsalNMawluietladefenianafar stiffness index (R) Fauandli

AN9197 10
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R) Tugieanduileialase@auna
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{laqgl

Pearson correlation P- value
") (T) 0.328 0.025*
LW - 0.016*
St (Mlanu) -0.044 0.771
BMI (Rlanfusiamisnaiums) 0.175 0.239
HDL (daaniusaLngans) -0.118 0.462
LDL (NaaniusalnTang) 0.143 0.373
TC (HadniuAaLATAMT) 0.211 0.185
TG (NaAnTuFaLATARNT) 0.461 0.007*
HR (ASasiaunT) 0.108 0.472
DM# v 0.005*
HT# . 0.210
Current smoking# - 0.001*

AMI Ag acute myocardial infarction, BMI Af body mass index, HDLA® high density

lipoprotein, LDL AB low density lipoprotein, TC Ag total cholesterol, TG An triglyceride, HR

A8 heart rate, DM e diabetes mellitus, HT R hypertension

*p - value < 0.05

# NARDUAIHUANANNNADT AR

a

fingl independent samples t test
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1397 10 wansiladefduasian stiffness index () Tugilasnduiiiavialanmaidaunduiiie

4 multivariate analysis NILATIZI

tla]el Standardized coefficient P- value
ang) (1) 0.083 0.642
WA 0.443 0.661
BMI (Rlanfusiannsaiums) -1.479 0.150
HDL (daanfusaLadans) -0.151 0.382
LDL (RaaniusaLnTang) -0.155 0.373
TC (HaAnfuAaLATanT) 0.337 0.738
TG (NaAniuFaLATAnNT) 1.135 0.266
HR (AFasiaunTi) 0.155 0.304
DM 2.929 0.007*
HT -1.563 0.129
Current smoking -2.453 0.020*

AMI Ag acute myocardial infarction, BMI An body mass index, HDLA® high density

lipoprotein, LDL AB low density lipoprotein, TC Ag total cholesterol, TG An triglyceride, HR

A8 heart rate, DM e diabetes mellitus, HT R hypertension

*p - value < 0.05
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WHUARTN 3 N3uanIANANTIUSIz1IN9AN stiffness index (B) waz a1gaeadiloandniile

Falamneasunay
A1 stiffness index nga AMI
H .
r=0.328
p = 0.025
- - »

a

WEBART 4 NI NLARIANNANRUSIUINGAN stiffness index (B) way svsulmsnamalasang

v v & o = o
Qﬂrlﬂﬂ@’]llLu@ﬁ’ﬂ@ﬁﬂﬁlLﬂﬂUW@u

A1 stiffness index M AMI

H_

L}
o ., » . r= ﬂd:tﬂ!?;] 1?
» =R
Ll‘_| -
1IIIIIII EIIIIIII SIIIIIII 4:-0 EIEIII

rzavlarnaelie (m a/dl)
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WHUARTN 5 ngluansen stiffness index (B) ao9iloanduiiiavialana@aunauni uas T
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a

WHUARTN 7 n3luansen stiffness index (3) aaegilaendnitievialanaidaunaungy uag 1
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o
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o

fladeniuasian stiffness index (R) lugilagnguiFauinay As a1g waz svAL HDL

|
1 = o

(19799 11) A1 stiffness index () AUUD IHNEITUHBININTY (WHUART 8) TAeaiL

|
o

filaenduiiievialannal@gunan wazen stiffness index (1) azgeanlugiaani HOL #in

(UWHBARTN 9)

1
v o 1

diuReniugaangu AMI i34l linear regression 111 lun1s3iAsfinagdn

au a

tadelafluiladeninadeda stiffness index () g uasaaniinidnnansznuainiadean-ly
w&n arnnsaszinuan lugilae non-CAD a1 uavszAuHDL lallidnasias stiffness index

(R) AIBAAIILATIN 12
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13297 11 wansiladefiuasian stiffness index (1) ludiloanguifsauiiay

flaqel Pearson correlation P - value
ang) (U) 0.355 0.013*
Wi - 0.317
vinuiin (Alaniu) 0.175 0.234
BMI (Alanfusanisnaums) 0.069 0.643
HDL (NaanfusaLnaasns) -0.311 0.034*
LDL (NaanFusaLaAgang) 0.197 0.184
TC (HadniNAaLATARNT) 0.150 0.309
TG (NAANFuFDLAGANT) 0.116 0.431
HR (ASasiaunT) 0.053 0.721

BMI Ag body mass index, HDL R high density lipoprotein, LDL Ag low density lipoprotein,
TC A total cholesterol, TG Ag triglyceride, HR AB heart rate
*p- value < 0.05

# NARDLAINLANFNNINATAAY independent samples t test
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1397 12 wansiladefiiuasian stiffness index () ludiloanguilsauinauiiiani

multivariate analysis Wl lunnsamd

flaqel Standardized coefficient P - value
a1l (T) 0.288 0.081
WA 1.030 0.310
BMI (Alanfusanisnaums) -0.135 0.893
HDL (NaanfusaLnaasns) -2.020 0.050
LDL (Naaniusialagand) -0.004 0.997
TC (HadniurAaLATARNT) 1.126 0.267
TG (NaANFUFDLAGANT) -0.483 0.632
HR (ASasiaunT) 1.000 0.324

BMI Ag body mass index, HDL R high density lipoprotein, LDL Ag low density lipoprotein,
TC A total cholesterol, TG Ag triglyceride, HR AB heart rate

*p- value < 0.05

WHUNHTN 8 UAAIANANTUTIENIN9AN stiffness index (B) waz angaasiiaangufzauiey

A1 stiffness index N AuATIAY
=
. r = 0.355
p=0.013
o]
- L
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(Discussion)

anuan1sAnENudgilaendniiledalanaidaunauiad stiffness index (R) 44n9

nauuFauMey uazAn stiffness index () Auunlduazivsaulundnuitiailama@auwaun

o

= o A a AI é’ 1 zﬂl =2 dl o % 1 4
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EA‘L]'J?;I‘VI\‘] 2 ﬂ@muﬂ@@ﬂwugmmmmqm@ 218 emem:rmﬂmmmnuvLm TNABHAINNITANT

Tuemnuansiiudnene fuiladauanniinasian stiffness index () Aariugiloangundnai

L) 9

o = o 4! = dl 1 1 = = U . .
‘1/1?1“’051’1%]LﬂEIUW@uGH\‘IN‘ﬂ’]EIqLﬂ@ﬂlﬂﬂﬂ'ﬂﬂ?}&lLﬂ%“?_l‘l_IW]m_I@’WNNZﬂMﬂ’W stiffness index () 18

g ' 1

filaendnaiievialana@auwautiANgendnan stiffness index () 1aathanguifsauiinay

al
1Y 0 a o

AN sIde A ldisanfiiaaanansenuanangisiasiulaeld age adjusted Wauanalii

u

WA stiffness index (R) 1a3K1LI98 AMI £9ASEAI49N97 non-CAD Wazkas1a1846 stiffness

index () fauangliiinlugoaantsine] (AINUNUART 1) uandliiviugdnen stiffness index (1)
A X A o I X PN

AzNANQIIUNDN atherosclerosis HINT LAT AINITD L NI IAYINIULINTDINTTY

) Py = & WA Y A=) = o Ay P oA
atherosclerosis laslunisAneiinguitasndsiiaialanaisunduaedianaindi

da 5 2 N “ . ol
ansuaslsaniinannige atherosclerosis Waa WrtlBNaINNIIANEN I ARTRRseasinazg
AN stiffness index (1) @4k kiNTadendearaen19ina atherosclerosis Tutaangsine il
faya1896 stiffness index (B) NlslinsauAguyndaseng Asugs ldanisauanlédnen
stiffness index (1) Nun@ lutlszanslnaaqsatseduminle uaz qasnnuiassiaziansind

e Xy A,
N1 atherosclerosis MNATXLAIARAT A
= Y & 1 | i ¢ = ] v o o
ANHANTANEN AR IALTRNIAT stiffness index (R) Hualdudnazduiusiuaanu
JULL39T84 coronary artery disease Iagnauangliiugnlue stiffness index (13) Huualiiuiag
5 dl a o A dld QI d? | [~3 2 dl [ [ 1 1 o

AeIBHaNAUIUNA AR BANRLTANTY usaziiulfdnilautsibasaniflungueasnnanuou
NADALADATA LRALILAIANNLANFAINTBIAN stiffness index (B) 71919 AMI WA non-CAD azil
ranzlungw 3-vessel disease [Wasannalnnisiia AMI uaNIAAAINNNTUANTES

. A U . o v v
atherosclerotic plaque %138 plaque rupture LazNTFU coagulation cascade N IHRN985
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L%ﬂuwﬁumuslmgﬁﬂ%ﬁﬁﬂﬁm?ﬁm@\mmmLﬁ@mIﬁLﬁuiumm:ﬁéﬂqaﬁﬂﬂLﬁm plague
rupture ﬁqﬁummqmmmmqu atherosclerosis finnaaz il lFiAudTusInaassiunIg
Aandnnifernlamedaunai FafunanisAnenan stiffness index (1) YasRlaengs 1-
vessel uaz 2 —vessel disease T9iin191iin atherosclerosis Taiunn AsilAuuansinaa
stiffness index (1) 3xn319gtlae 2 mjuﬁﬁumjuLi_l"?‘ﬂuLﬁﬂuisimnmﬁ'%mm‘lﬁLﬁuiﬁ

o

Y 0 A 1 1 . . 1 1 d‘ ) s a
HN1I[EATIAIIAN stiffness index (13) m%ﬂm%mwmmmﬂum@mmmmmﬁmmimm

L = a . , = )
AMI Luﬂmﬂ:mJi:‘llmuﬂlumiﬂ@xmmmmqumwm atherosclerosis 41NN TINRNAALN
dselamilunguiilaediily chronic stable angina dsnalnnisiialsalilsiiaann plaque
rupture \{la9an atherosclerotic plaque ?J'a\ifjﬂ’m chronic stable angina ynaziily

. dld o = 4 dl (<3 [ a

atherosclerotic plaque NUHNWN11TA fibrous cap NUUILLAZLLLNELIN lalAneinnisFunnaes
atherosclerotic plaque nablan194M chronic stable angina Mﬁﬂ“]LﬁM’mm?ﬁu%\i coronary

artery AMNAIMNTULINIBANNIAL atherosclerosis ﬁ\‘lgﬂﬁ 8
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917 8 uAAIANHUEa8Y atherosclerotic plaque lwilag chronic stable angina (§1luw) @98

o

b

fibrous cap AW uaz fatty core WatALAANIIUTUANYN W atherosclerotic plaqueludilan
néuieilannaaeunal (3Ua19) axdl fibrous cap UNus fatty core 1nvinliinTsEuAN

1548l

Stable Plaque

Thick cap

Stable plague has a thick
calcified cap and a smaller
fatty core. Stable plague
is the primary cause of
hardened and narrowed

Fatty core
arteries {atherosclerosis).

Unstable Plaque

Thin, vulnerable cap

Unstable plague has a thin
calcified cap covering a
larger fatty core. Unstable
plague is mare likely to
rupture, which can trigger

@ 2004 - Duplication not pam a heart attack or stroke.

annsAneiwudniladenduasian stiffness index () 1iun ang svavlnsnamelss
HDL waz lrawnumnudailuldlifdantademaniliduiladeidesaaanisiin atherosclerosis
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A1 stiffness index () ManndwATatiu fiduaadadunaniaangdilosdia 2 nguniuidays
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(Hulaewentgedangadayintu 60.36 + 7.36 U uarduaaiunmanu 54%, filaamatnaiiany

AL 53.75 + 10.42 uazdfileiuwanu 72%) duneaiuiladaaasnisguyms

wanena I disandnuilerinlaseaunaunguywsial stiffness index (R) Waand

| I v 1
= a a a

) % dﬁl o = o dl 1 dl o a Y o o Y o %
filaendnitlatinlamasundun liguyassluanunin 7 nan lddudaudaiuaauiimum
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o o

%3nAe Duplex ultrasound 338 LA%a4 echocardiography sinazilulsanenunasialil n1ssamn
e waz dasndaiudilos uananniiAnazad ililduuudasmassiuaausulaiisded
malasuuasldnaenaan inlianuidedelunsdalugasnafisneiu e
sraznafnnngUaeliuuenaazuandlfiiudian stiffness index (B) azaunsniinun 14l

L a A = 3 1 1 v A 1
n1gAAn1sinInNalsAvaanRanfL TUAIWILS [F]”I\‘]"'ﬂﬂﬁ’i@iﬂd



unn 7

unagl uaz nsdszana

(conclusion and appliocation)
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1. Inclusion criteria

2D
—
2.
22D

ANITUUUNTIIBANNINNGA 20 1IN

ST segment elevation 0.1 mV in limb leads

ST segment elevation 0.2 mV in chest leads

Transient ST segment depression 0.05 mV

New LBBB

Positive Troponin T %38 CPK > 2 11 uay CK-MB taaiu

A1laqt acute myocardial infarction

Filosengsiaust 45-70 1

2. Exclusion criteria

220
—
2.
b}

Valvular heart disease

Cardiogenic shock

Talfiuganasunnly informed consent

1924 carotid artery stenosis, carotid bruit

Atrial fibrillation, atrial flutter
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DM type 1 or type 2

Hypertension

Smoking

Male > 45 or female > 55

Family history of coronary artery disease

5. Coronary angiogram with/without revascularization treatment
] Single vessel disease ' Double vessels disease [] Tripple vessels disease

Ll P L) Thrombolytic

6. Medication

duration

Y aidl drug/dose Duration

Hospitalization

Home

med

Beta-blocker

Ca-antagonist

ACE inhibitor

Other anti-hypertensive drug

Diuretic

Nitrates

ASA

Clopidogrel

Statin

Heparin

LMWH

Antidiabetic drug
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7. Laboratory results

HDL

LDL FPG
Cholesterol BUN/Cr
Triglyceride CBC

8. HNA’INNI9MAFAA Echocardiogram Phase-locked echo-tracking measure 124

common carotid artery

Systoic BP

Diastolic BP

Stiffness index (B)

Pressure strain elastic modulus (EP)
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FY laid
fitlaeidoust 45-70 T
Chest X-ray 1n#
ECG 12 leads 1n#
Exercise stress test 1n#
2. Exclusion criteria
Y 1aidi

DM type 1 or type 2

Symptomatic coronary artery disease

Stroke

Renal disease

Symptomatic peripheral arterial disease

Hypertension or BP > 140/90 mmHg

tl92dB carotid artery stenosis, carotid bruit

Atrial fibrillation, atrial flutter
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2.
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