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Flow Mediated Dilation
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# 1. Methods for clinical assessment of endothelial function

. N ., Reflects . Predicts
Technique (Outcome Measure) Noninvasive Repeatable Reproducible™ Reversible
Biology Outcome f
Cardiac catheterization = - +/— + + +
(change in diameter, change in
coronary blood flow)
Venous occlusion = +/- +/- + + +

plethysmography (change in
forearm blood flow)
Ultrasound FMD (change in + + +/- + + +
brachial artery diameter)

PWA (change in augmentation index) ~ + + +/- 1 = =
PCA (change in reflective index) + + +/- + - -
PAT (change in pulse amplitude) + + +/- + - -

+: indicates supportive evidence in literature. —: insufficient evidence. FMD: flow mediated dilatation. PWA: pulse wave analysis. PCA:
pulse contour analysis: and PAT: pulse amplitude tonometry. * Reproducibility of PWA, PCA, and PAT has been less extensively investigated
than FMD. T Studies that link PWA, PCA, and PAT to outcome have not yet been reported. £ FMD is currently the standard for noninvasive
assessment of conduit artery endothelial function because there is considerable clinical trial experience, validation, a firm, link to biology, and
association with cardiovascular events(Deanfield et al. Circulation 2007;115:1285.).

101



Flow Mediated Dilation

T8 Fo4 15840 FRE,
8.2. FMD ZARH

AEEHO| P Hhg o] 27

& Celermajer?} Deanfield”} Al¢Fet &7]H

Sto} SRk A AR A oA e AR 1080 SE3] 91
1578} 25 HALRE Ueo] oF 40+ 71 AARE Zl88stA Hrt,

HA 15 HAHendothelium—dependent vasodilation measurement)= T

BAAE FHERE FY S 108 FA ol A 2ok '

o
% op
ot

tlo flo

N

Z2110.0MHz
linear—array transducer)S ©]-&3}o] = AMbswoA JARS A=t}

Antecubital fossa A4 Asuo] 7|2 GAS A=t (TH 1, 2). 59

o AL AZOR FANE ATFt] A Ut Gntima layer)o] 714 135}
A Bl & Feh FAS BET L AAS S 5 A0l o &
Ak 107k AW Tjio] AR, ol7]old )% A

s Ao = Oé_]_ g‘t}_"’]’ 70
w9 Zte 2 pulsed Dopplerg ©]83td] 58 7o £=5 SHJITHIH 3).

Al FMD ZAE Sh= 25,

1.4
SIS 20| 2To| QAL 1A

R FE2 7IEH meiM HAE BTt

102



Flow Mediated Dilation

-
- DY — et o ¥

-

— -

-

P 11/4;%/

18 2. The FMD measurement of baseline and hyperemic response on brachial artery: Endothelium—
dependent vasodilation.

A: Baseline. B: The measurements of reactive hyperemia on brachial artery. The measurement was done at 60seconds
after cuff release.

123! 3. The FMD measurement of baseline and after sublingual nitroglycerin on brachial artery:
Endothelium—independent vasodilation, A: Baseline measurement. B: The measurements of endothelium—
independent vasodilation after sublingual nitroglycerin. The measurement was done at 3minutes after sublingual
nitroglycerin.
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Calculation of Percent Change on Brachial Artery Study

- — i, —

- . i % Change;
RH =100 x (3.29-3.16)
3.16
=41%

NTG =100 x (3.72-3.21
.21

Base1 (3.16) RH (3.29) Base2 (3.21) NTG (3.72)

T2 4. The calculation of the percent change of FMD response to hyperemia and after sublingual
nitroglycerin on brachial artery.
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ischemic stroke, revascularization

Flow Mediated Dilation
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3 2. The prognostic value of endothelial function test
' Test of endothelial No.of  Follow-up, »
Study Population Vascular bed Clinical events
function patients mo
A Suwaidieta™  CAD Coronary resistance vessels  Acetycholine 157 28 M, cardiovascular death,
revascularization, CHF
Schachinger et at™ CAD Epicardial coronary arteries  Acetylcholine and 147 ® MI, cardiovascular death,
flow mediated dilation revascularization, unstable angina,
ischemic stroke
Haloox et &l CAD Epicardial coronary arteries  Acetylcholine 308 46 M, cardiovascular death,
and resistance vessels unstable angina, stroke
Periconeeta®™  Hypertension  Forearm resistance vessels  Acetylcholine 25 kY Cardiac, cerebrovascular,
peripheral vascular
Heitzer et af CAD Forearm resistance vessels  Acetylcholine 281 54 M, cardiovascular deaths,
Neunteufletal”  CAD Brachial arteries Flow mediated dilation 73 60 M, revascularization
Gokee etal” PAD Brachial arteries Flow mediated dlation 187 1
Modenaeta™  Hypertension,  Brachial arteries Flow mediated diation 400 67
postmenopausal
Gokee etal” PAD Brachial arteries Flow mediated dfation 199 14
Targonski etal  Risk factors, Coronary resistance vessels  Acetylcholine 503
but nomal
coronary arteries
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12 5. FMD response to hyperemia predicts the long term prognosis by cardiovascular events.
Gokee et al. J Am Coll Cardiol 2003;41:1769.
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