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RCT 3 SR1
RCT 4
SR 2
RCT n
Quasi-RCT 2
Quasi-RCT n SR 4 CPG 2
CCT1
SRn CPG3 e Textbook
CCT 2
CCTn CPG 4
0S1
CPG n RCT: Randomized controlled trials
OS 2 .......................................................... - CCT: Controlled CIinicaI trials
SR: Systematic review
OSn

CPG: Clinical practice guideline
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——  SHIZITHH (ICD-11, KCD-8)

 External contraction disorders™
» Wind factor pattern™

* Cold factor pattern™

* Early yang stage pattern™

> SO[AMZFO| HHERY 1
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« &M = (electrocardiogram; ECG or EKG)& &M ZO|A L= 7| M0l 252 MHEHO|
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10 normal electrocardiogram
RN _ aorta

M INEEEEEEEEEE {44 bl atrioventricular
I bundle of His
5 T | pulmonary
' artery
. . . . . . . . . . . ttﬂ ILanE] IEIH
= atrium
E sinoatrial
e 0 (SA) node
g left bundle
= atrioventricular EBranch
{AV) node
-5
right atrium
right bundie left
Q 0.2 0.4 0.6 0.8

tima {sec) right ventricle seplum



Extracellular fluid

Na* 142 mEqg/L
K* 4 mEg/L
Ca** 2.4 mEqg/L

Cl- 103 mEqg/L

, MZEL|= EHoHE LIEHCE.

Intracellular fluid

10 mEq/L
140 mEqg/L
0.0001 mEg/L

4 mEqg/L
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+10

K* channels open

ca2+

-20 | g2+ permeability

channels K* perme-

open ability
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— Action
potential

Membrane potential (mV)
&
o

Slow depolarization:
Pacemaker potential

K* channels close;
slow Na* channels
opening (Na* enters) Threshold—

-
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Time (ms)
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HFAMZ A (atrioventricular node; AV node)
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UJ EEQ T (standard limb leads) - I, I, I

Einthoven’s triangle

LA




T (leads)

& (augmented unipolar limb leads) - aVR, aVL, aVF

H=5 QEL, 2l &, 2Ci2|0f FZot0 ot B= AKX RER 7S5 48 EE
7|87 &0 ot S 1.58] SX510] 7| =Lt

ZH
 aVR, aVL, aVFO| A a= §=(augmented)E 2|0| St}

Right Arm Left Arm

T’



Ct=2 AFX| G &= (augmented unipolar limb leads) - aVR, aVL, aVF

aVF
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Cr2 2.9 & (unipolar precordial leads) - V1, V2, V3, V4, V5, V6
« SEREE MNEQ 4 H(axial plan)& 2| MEFHHENE HHFBICH 2
f ZC}
@ V1: M 457t 5 =2 7HEXt2|
@ V2: N 457t2| x5 =2 7 Xt2
® V3: V22t v4o| F7HE
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oot
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Characteristics of ECG Signal

= 2R 05-4mV cf. EEG : 5 — 300 pV; EGG : 10 — 1000 pV

« FOHP| 0 0.01 - 250 Hz cf. EMG : DC - 10,000 Hz

From Medlical Engineering, C. D. Ray (ed). 1974. Year Book Medical Publishers, Inc., Chicago.




Noise Control

= 60 Hz Noise

250 Hz low pass filter

60, 120, 180, 240 Hz notch filter




HEE M2

ECG Signal



Schematic Diagram of ECG

P} (P wave)
- PIt= sHZEE S Sl S ZWE SA|0| EEFA|Z[HAM LIEHHCE PIf= 9F 0.082 H T L}
ELIDY, PI}I} A|ZHE[D 9F 0.1F T A2 ==t} poto| fIE2 dUtE o = 0.25 mVELH XL}
PR 7t (PR interval)
o O] =0 = RE A9 +=Z0| YO LYK A7t =, sZHENM et AHAHS Soff &
tX| Ol Sot=0| Z2|= AlZt= LIEHHEH PR ZHE 2 Yt o 2 9F 0,16 2= T = O|C},
QRS

QRS+ (QRS complex) | Somplex |

AMo| BT A|ZHS LIEHHCE 3 QRSTO| E RS R

Doz LiEtL= A2 A2 2 A A #+2H
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Schematic Diagram of ECG

ST &8 (ST segment)
« A EEF0| ELt= AIFHOM X EF X L] 7|7t =2 M HAL| == A|7tS BHE oL}
ILI'-f ST —.'?'_—IE*QI A ZHZ LIEfLEE X|H 2 J point2} SHCF 7| XM M (baseline)S =& Hol{'g &=

T} (T wave)
e ToH= AAHO THE=2 M LIEILIH YEtH O = OF 0.16 &= HE XS ECH MO IHE=2 EE2=ECt
MHES| AL, Toh= QRST ECt 211 XM=k EOF SEA LEEFECH i
QT Zt4 (QT interval) R
- A9 EEIOM WESTX[Q| 7[ZHS LIELHT,

mA —
ot

Z

(@)

-0

D

3

3

()

Q

(hypokalemia), o{&d I &
d|Sease) o O-”A-I %QElle g[" PR Interval
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ECG reading
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2| LY (atrial hypertrophy)

L AMHH|CH (Rt. atrial hypertrophy)
o SAYO| HIHE|H F =10, avFO|l A PLIS| It117} 0.24 mV O| L2 F7tot1, Ihy 2 MWES| TICH
Lead I

ZHAYH|CH (Lt. atrial hypertrophy)
o YO HIOHE|H =1, TOA POE 0.12% 0|42 2 HO{X|HA| notch?t A4 ZICH,
Lead I




A AH|CH (ventricular hypertrophy)

40
nt

A H|CH (Rt. ventricular hypertrophy)

19| RIF7} STHECH AL, AR5 0| QXML OHAH E
HE | 7| & S,

kl <

rtot

=22H0| = 38

I'

F 887 MM STt

ZHA A H| T (Lt. ventricular hypertrophy)

« O3] 7HX| 7| =0 ALt 7ty LREH L2 AL &=

7|&2 V19| sutet veo| RIFE B
0 !

;: = |_ Z\ | 3.5mV
|40 H ZfA A H|CHF o[ d Lt O] 7| &0 ™= of XpWH|CH 2~ 740] A LIEFLEALE ST 28 &
= TI}| O 4 AZ740| ghH| &k H X4 A H|Cf = THEHSECE

I_

Cardiac enlargement

Cardiac normal
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1= HAXIEE (1st degree AV block)

X}TH (2nd degree AV block)

2y

L

2

8 R

Mobitz I

XFTh (3rd degree AV block)
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« 1= H=XE2 PR 2H20] 0.2 £ 0|42 AS ST = o). 2T PR 7H40| S LD ZO{REHHE &
2 XS] 7hsd= Aefots 40| ELt

A-V BLOCK, FIRST DEGREE

Atrioventricular conduction lengthened

P-

Partial

block
F-wave precedes each QRS-complex but interval 1s =025



IXIH (2nd degree AV block)
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* Mobitz I WA
M2 HEE|X| g

« PRZIAZ EHO0[AHL AR oLt YYSHH
A

A2 9 B dEd Ar=0] B Z O[S F{0| M AHEE 0 ZHEHo =2 M

718 X2 MM 2 MYE|X| QL 274 of A
A

.
AV block at
level of 1
bundle of His 2
' . IO B35

bundle branches. 2HH2 P& QRS

or trifascicular




3 BFAIKIEH (3rd degree AV block)

« 3= HEANEH2 58 £ 23 A=0] B2 220N 20| AEHEH 22 FEEX BHe 80|

- THA A ZHO M 7| ks T7| KHF0| AR MEE|of Ao £20] WA F0f, YUz
= 200 29 20~552 o Moz Alul=0f Ml R10| He| U-HSHA L/l oHT)
A-V BLOCK, SECOND DEGREE
Sudden dropped QRS-complex
QRS A QRS
absent absent A
] {xl? ] T ] ‘J\..-l_" ]

A ~I—~ A |

Partial

block

Intermittently skipped ventricular beat



7|El H =0l

Jo A

Atria Atria

4+— AV Node —»

- His Bundle

Bundle Branches

Ventricles Ventricles

AV block Bundle branch block



U (sinus tachycardia)

: 602| O[5}
M-S (atrial fibrillation)

a o

&4 M (sinus bradycardia)
AlH

12 2R of2ie BN
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MBS (atrial fibrillation)

I
folo

<
fulJ

2zt c

SF7t
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ATRIAL FIBRILLATION

Impulses have chacotic, random pathways in atria

Easeline irregqular, ventricular response irregular

25

FO Z7HE A =23 Sl SBHO[ 7HX|

(s}
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SFRUER
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34 42

M2 ZAM (Acute myocardial infarction)

34 42

AN 38E

« O] & Qute] &# (pathologic Q-wave)
« STREHEO| 5l (ST segment depression)
o Tlo] & (T wave inversion)

| , Aorta

"- Left main
£ B coronary artery

Nondominant
right coronary
artery [RCA)

Dominant
circumtlex artery

Obtuse marginal
artery

i | art
Right ventricular Ulagonal driery

marginal branch :
9 Left anterior

descending

Posterior artery (LAD)

descending artery

Y Y
: aVR 1 4
Lateral Septum Anterior
Il aVl ".": v P
Inferior Lateral Septum Lateral
Il a¥F ¥y Vy
Inferior Inferior Anterior Lateral




\A + minutes

+ minutes ~ hours

+ hours ~ days

N
1o
J\v + days
N

+ weeks ~ months

Normal ECG prior to Ml

Increased T wave amplitude and width; may also see ST elevation

Marked ST elevation with hyperacute T wave changes

Pathologic Q waves, less ST elevation, terminal T wave inversion
- Pathologic Q wave: duration = 0.04 s or = 25% of R-wave amplitude

Pathologic Q waves, T wave inversion

Pathologic Q waves, upright T waves



=4 MZ2Z4M (Acute myocardial infarction)

Anatomic Groups

| aVR V, V,
Lateral None Septal Anterior
aVL V, Ve

Lateral Septal Lateral

Vs Ve
Anterior Lateral
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XMEELS (hypokalemia)

HAESZEESE7 R 2B 1OV ROFEICE

1ZEES (hyperkalemia)

ASLEST/t =2 H WEo HIEL SO TOHIt LIEFFC,

XZ=d3S (hypocalcemia)
ASUEST7 ZLOIX|H STREE0| HHE|O QTtZE0| HAZ =LY

1 Z &S (hypercalcemia)
dS5ZAdEsT7t 20X H STEE0| Eh= LX|= &4 |0 QTZHA 0| Eh=E=ICt

~




AlHFH O] [_I_OI:I:I=I7=I7=IE-I-7| = 4dAih

Heart Rate Variability

ot




MHEMHO| = (heart rate variability, HRV)
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RR interval or NN interval



AIII-HI-EAOI Y |

o 1o 1T —| -2

« &I A H (sinoatrial node; SA node)2| M| ZEHO| A LO{Lt= L& HOf| OIS =HEE|H, X414
Aol mAMAN B ZIAA L2 S AHEO| M L0 &8,

" ANS disorder
Cardiovascular
disease
Neuropathy
Stress/ Aging

Emotional Effect
Thermoregulation
Body posture

Internal &
External
Disturbance

......

Autonomic
Nervous
System

Cardiac inherent
Rhythm (SA
node)

Fluctuation of
Heart rate



sympathetic autonomic pathways

blood vessels )
inside lacrimal i
the skull gland SLE e
(brain) ganglion 4

oculomotor \\
nerve (lll) &% =

eye sphenopalatine
ganglion

pal

preﬁanglionic

rasympathetic
neurons
(cranial)

& visceral

thyroid
blood vessels, grand glossopharyngeal 4 afferent
sweat glands and airways nerve (IX) /|l neuronal
superior skin of head lungs ﬂ ™~} cell bodies o)
cervical and upper limbs [ ] paroti ® ‘ in o
ganglion submandibular gland ofic pzt;%sal ]
E gland ganglion % and %
3 vagus = nodose
il brown adipose visceral nerve (X) g ganglia E
stellate tissue afferents ; o
=~ ganglion cardiac Q
ganglia —-
blood vessels, - >
o spleen " in heart, = [0
5| &H—X liver lungs gut ) —
©
5| e blood vessels, ] 2
= sweat glands - Q
- and skin of trunk E
O
lionic | @ ) i stomach and 3 =2
preganglionic <) coeliac ach ar Sgvisceral
sympathetic ganglion small intestine 8. afferent 3
neurons 2 neuronal
(thoraco- | @] , | aff // Il bodies &
lumbar) ° Bancreas visceral afferents in
in spinal nerves 4 dorsal O
] root Q)
superior bladder ganglia =k
o=— mesenteric ganglion kid ; and urethra =9
5 \ ney enteric nervous system ] é
£ [ ] 0100 T large inlestine Q
5 ® ganglion 7 =0
— | @
g
’//
preganglionic
T | sympathetic ganglia on L parasympathetic
5 trunk abdominal arteries neurons
& |  (paravertebral (prevertebral ganglia) mixed pelvic ganglia (sacral)
ganglia) contain both

sympathetic and
parasympathetic
neuronal cell bodies

blood vessels,
sweat glands
and skin of lower limbs

reproductive organs
sphincters
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28/d 3d BdM (respiratory sinus arrhythmia)

SINUS ARRHYTHMIA

Impulses anginate at S-A node at varying rate

|

All complexes normal, rhythm s iregular
Longest R-F interval exceseds shortest = 016 5

MEDULLA
OELONGATA

VAGUS NERVE

S-A NODE

PACEMAKER A S S L A S S e
ACTIVITY Iitininiiiiisiiil. itiase 12 raa
VARIES I &3 TSI EEm R R
REFLEXLY g g siigiif]iiigtidi BT
WITH SiSIE T R L s e e i s R
RESPIRATION S EXPIRATION © i iH 0 INSPIRATION & 511 EXPIRATION =




* Holter 5= &-&0ot0] L|AXt0]| 7|

et

—_
o
—

O| At E|7| =

= = =
=45t= 2

B
ol
=
=

[Y
ol

<0

: short term

o ST

« MM T : short term, long term

RRI.,;

 RRI,

RRI, ,

ECG

PPG



29 Y ZIMA RolArE

« ECGYLE M Il ThA|ZH X| B oF TA|ZHX| & | o|0| & H2tS| 712 5|{OF oL

« Baseline2| =¢H’3 2 tachogram AHE HO| X{FIHd 20| k= O|XICH MEfA A8 E M2 Q|
baselineO| =235 tachogram= #EMS I Mo 2= DpE =IO

« QRS complex?| At& X HES A= QRS complex2| template 278 0| & QS|C}. Ectopic beats,
arrhythmic events, missing data, noise 5= QRS complex?| template 20| L 5 & 07|35}, XAt5ZF
E Y12|F0 biasE L A|ZICE,

JRS detection
A0 6 4 1 0
ECG
2
2 ' -
1]
2 Absolute value of differentiated ECG | M
=1

0 5 10 15 20 s



ME|E (reliability)
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AZtEd 2 M (time domain methods)
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Tachogram

90 . ' . . .
c i
Q.
= il
o 80
©
m -
t —
S 70 [
L

%0 5 20 40 60 80 100

Time (sec)



Statistical measures
NN msec
SDNN msec
SDANN  msec

RMS-SD  msec
NN50 count
PNN50 %
@ %

Geometric measures

HRV triangular index

NN interval®| B

NN interval2| H&F=HX}

527 Z™ = NN interval B0 EEHA}
OIESE NN intervalZt X10[2| M&=2| B = CHA| ME22t A
NN intervalO| 50msE &= & <Xt

NN50= Q&S NN interval®| & =XAI2 Lt= 4f

Ol 22 X 2 EO| NN interval =2 L Zt

Il
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=SuBR:

=M™ (frequency domain methods)

—

« AlZHO| HHO[Of [HE A E=9 Eﬂ
« TachogramOf| CHSHO] HiFE

tachogram2 2 B3
i 2k(fast Fourier transformation, FFT)=

(power spectrum)= g2 2, FL h—oﬂ 2t | EA mhel 7t 225H=X] 24

Sk A Ol

T AT
S gl AHE
F

o
-
o

Selected RR Interval Time Serles Time (s)
0.2 I I I I 1 1
2 of B
£ |
E o2 |
| 1 | 1 1 1 1
0 50 100 150 200 250 300 350
Time (s)
Frequency Domain Results
005 Non Parametric Spectrum (FFT) Parametric Spectrum (AR Model)
' o.07}
- I:I.UG i o U.m "
T 2 oosf
B 004 & 0.04f
=1 =]
@ 2 0.03
0.02f 0.02f
0.01}
0 0 -
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5

Frequency (Hz)




Fourier Transformation

S AVAWAVAW
I

AW
J/ \J

A t
o NLOANNN ] .
VAAVAAVARV. i o
N | | ’
@ PINANANNAN . R
VAVAVAVAVAVAVE . .




Fourier Transformation




A (power spectrum)

1l E

AL
-1

o A

T}

5-min HR Power Spectrum
HF

LF

ol

VLF

2.0
4.0

3.0

ol
b



sHRE o

Analysis of short-term recordings

TP ms?
VLF ms?
LF ms?

LF norm n.u.

HF ms?
HF norm n.u.

Total power

Power in very low frequency range
Power in low frequency range

LF power in normalized units
LF/(Total Power-VLF) x100

Power in high frequency range

HF power in normalized units
HF/(Total Power-VLF) x100

Ratio LF [ms?]/HF [ms?]

Analysis of long-term recordings

LF/HF

TP ms?
ULF ms?
VLF ms?
LF ms?
HF ms?

Total power

Power in the ultra low frequency range
Power in the very low frequency range
Power in the low frequency range
Power in the high frequency range

approximately =0.4Hz
=0.04Hz
0.04-0.15Hz

0.15-0.4Hz

approximately =0.4Hz
=0.003Hz
0.003-0.04Hz
0.04-0.15Hz
0.15-0.4Hz



HRV in Long term

rawer [ms] 24 hours
100 —¢

10~

0.1
0.01

0.001

0.0001

0.00001
0.0001

Frequency [Hz]



<) HRY analysis
File Report Help

=E& 008 O

|ﬂ File Mame: r-r ivan 09 1 2007.txt

7 14
B 12
(]
Eif
% 0.8 -
| | | | | L
o A0 100 140 200 240 300
Time (zeconds) Range IW
‘ I |
HRV Analysis Options RR Sample Selection m &R spectrurn FFT spectum Statigtics J- Poincare p|DtJ
Frequency Bands Murmber of Samples 1
WLF (Hz) | 0 _| 004 Sample 1 : AR Sperl:trum {|1-alrametri{:}
o.ois b E
LFtHz) | ond -] 018 ) &
HEHz) [ 015 -] 04 - i o _
Length (1| 164 B
Usze Defaults i =
Spectrum Estimation E 0.005 .
Detrending of RR Series
Poirts in Freg Domain | 1024
Trend |5m-:u:uthn pricrs j
Welch's Periodogram o 0.1 0.2 0.3 0.4 0.4
Frequency (Hz
Mol |Eye il Ery— 1024 quengt ]
Alpha | 1000 Window Cverlap 2 Freguency Peak Poweer Povwver Powver
: : Band {Hz) (=) (%) GRIR
Interpolation of RR. Series AR Spectrum
WLF 00000 289 287
HF 0.2539 E17 249 733
LFHF 0.353







B HEHO|E

Time domain (24 hr)
« RMS-SD, sNN502 ¢1& S7t0f et Zragh

Age group 20-29 30-39 40-49 50-59 60-70

RMS-SD (ms) 46.3 (17.9) 35.5 (15) 26.1 (9.1) 24.2 (10.9) 18.8 (6.8)

sNNS0 810.1(395.6)  555.1(419.6)  273.7(208.9)  218.3(279.8)  109.4 (155.8)

Frequency domain (5 min)
« HF2| B2 0§ J0] H-d0| H|3l =2, LFe| 89 5-80| - g0 B|slf =Ct. &G o|2{et S0 ot
£ Xt0|= 50t} O|=20f= Aol LIEILIX| &5

Age group 30~39 40~49 50~59 60~69

Male 4.5 (1.2) 4.3 (0.7) 3.9 (1.0) 3.4 (1.3)
In HF (ms?)

Female 5.0 (1.2) 4.5 (1.0) 4.1 (1.2) 3.9 (0.8)

Male 5.4 (1.2) 5.4 (1.0) 5.2 (1.0) 4.6 (1.1)
In LF (ms?)

Female 5.4 (0.9) 4.8 (1.3) 5.0 (0.9) 4.6 (1.1)



AHMloll hE 9 HO| = He)

REST

a
1.0
09
08t
T
w 07F
o
@ 06}
N = 256
05t
mean = 842.5 msec o® = 1784 msec?
0.4 - .
100 200
Beat #
C
0.015
FREQUENCY POWER POWER
Hz msec? n.u.
VLF 0.00 785
LF 0.11 479 47.95
HF 0.24 450 45.05
0.010 4 LF/HF = 1.06
T VLF PEWT >3
I : 00T =9
2 p=d
m)
7]
Q. 0.005-
0. 00 R e e

0.2 03 04 05

Frequency [Hz]

0.1

TILT

1.0
091 N=266
0.8+ 2 2
= mean = 564.7 msec o“ =723 msec
5071
o
x 0.6
0.5
04 T T
0 100 200
Beat #
0.015
FREQUENCY POWER | POWER
Hz msec? n.u.
VLF 0.00 192
LF 0.09 413 77.78
HF 0.24 107 20.15
Lty LF/HF = 3.86
) PEWT > 11
$ e 00T =15
ﬁ p=15
a
7]
@ 0.005
HF
0.000 i T
0.0 0.1 02 03 0.4 05
Frequency [Hz]
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. —?—ﬂnﬂ%'ﬁl o| SHE 40| Ch3t X| &

- o TU[HQl g E et 2o 2

« H7[S0| L2 ALE M SHAZ ALY 2HAto| B2 ALY T 0| HF powers ¥X5HA| 24 E
7

o
i§}01| et Z20ts HH0| o B2 55 230 =0, CHE X &0 8|}
|

H O O

O
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S 21} (percussion wave, P)
J

. HOO| FAAZHE (ISHZ O WEH SUE BA, T 221t 80| £|Th7} 2l AIH
Z &t (tidal wave, T)
A

« O|FO| A4 | El HIF7F DO M BFALE]  Amplitude

Of £/ S0rQ= HHAMIO| OJ3) & A - P

T
HS (incisura, C)
o ZHAAILIQIO| AV THE W LY@t SHOFH D
PX
O 5 34 3bO| T4} &)= Al annptude C
S5 1} (dicrotic wave, D)

- LIS 0| HAE 0| SHL| ot U 8 S

H0| ABA ASSIHAM MA S F— e

e

Aldbat (atrial wave, A)



Pressure (mmHg)

Volume (mL)

120+
100

130

90

50

§@
._\g_':'n
&3
SR
&
N ¢
Aortic valve
OpENS

‘h-_____-__

Mitral valve

/

e pe—

Systole

Systole

Aortic pressure

Aftrial pressure

Ventricular pressure
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.f/_/_,,- Dicrotic notch
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SLHX|$= (augmentation index, Alx)

Peripheral augmentation index, pAlx

Age: 20 years Age: 40 years

Age: 80 years
Reflected wave:
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Reflected wave:
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Reflected wave:
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Low stiffness Arterial stiffness High stiffness

Systo"c / I Augmentatlon pressure
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M= (incisura, C)

TEAZE (ejection time) HEA = (coefficient of incisura)

« 7|AI”(S)0IM BE=(C)THX| 2] AlZt « BE =0|0f CH$t XLl systolic peak?| H|(C/P ratio)
o UXZHITX SO H

Hso| &4

- (S W H2{ FHF, Cf s WE G F(aortic regurgitation)

- SUASISH 20| aFE

5 2H9 2= I (vascular compliance)2| A1t X5}

COMPLIANT AORTA
. Aortic valves open  _.eesezmeenl Aortic valves closed
Vascular compliance (C) T et e
Expansion

Retraction

NON-COMPLIANT AORTA

100% m—)p Systole ~ EmEE> 100 %

Diastole 0%
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« 7122 (Applied pressure; AP)

B

: 10~40 mmHg (AP1)

il

: 50~80 mmHg (AP2)

S

: 90~120 mmHg (AP3)

7 I
« AP10|A P7t H|IA 33, AP2, AP0 A P= H| WX A5
« #S &7}, Ut-Pt (up-stroke time) ‘34 or &F7F A
« <P A STt
* %C : =30%
« AD Ot ZEA
7 I
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« Alrick Hertzman (1937'3)2 Lambert-Beer
HAO 7|z=510] LM £0f ZghEl 229 H
ot0f 2|8 Y ldt= E 542l XI0|F F7835}t
+ photoelectric phethysmograph 7{ 2

« Robert Goetz (19403)+£ photocell2 0| &5}
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Pressure/volume

—— Digital volume
-=== Radial pressure

Time
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o AEIX O 2 =Z7[0] MELRO| M LIELLHE Z=7| =5 7| I} (early systolic peak), B Z(incisura), Z=7| O|
2t7| T} (early diastolic peak)E O| 20| X|= 7| 2% Q| o] A QA= BT SASBH
Z7| =%7|1} (early systolic peak)
« ZH AN EEL 2 HIZ MEE[=

okgd Ty = ] A |
20 2o T2 HdE early systolic peak
Z 7| o|2t7|L} (early diastolic peak) i sary diastoll:peal
. S0l SX|H0|M HAHE BATLS
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pulse volume
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time

Z (incisura)
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_ _apparent reflecting site
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« SZAIZte A

o X7| £=Z7|1} (early systolic peak)2t Z=7| 0| 2t7|1} (early diastolic peak) AtO|2] A|ZH ZkA
« X 7| O|2t7|I} (early diastolic peak)2t & &=0|2| &7t

Alcohol

- B2 =0|9|

Dawbert's classification

Class 1 /\\ A distinct notch is seen on the downward slope of the pulse wave

Class 2 /\\ No notch develops but the line of descent becomes horizontal

Class 3 /\ No notch develops but there is a well-defined change in the angle of the descent
Class 4 /\ No notch develops or no change in angle of descent
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Signal
HEAFX| = (reflection index) °

o Zx7| =5 7|1} (early systolic peak) Lt 110f| Ci$ = 7|
O|2t7|1} (early diastolic peak) Lt112| H]

|+—-— PPT—

A3IX| = (stiffness index)
« 7| & 7| £ 7|1} (early systolic peak)2t Z&7| 0| 2t7| 1}
(early diastolic peak) AO[|2| A|ZHALZ L0 & 4k

5l = Subject height / PPT
Rl=b /ax100%

Parameters for contour analysis

Time

A
the ratio of amplitude of the early systolic peak to that of the earl “d
Reflection index ) ; P S > y Rf — —— X 100%
diastolic peak )
“Ts
height divided by time between the early systolic peak and the . hezth

Stiffness index . . Sf
early diastolic peak

PPT
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» Vascular compliance — arterial stiffness — atherosclerosis

d/a

* Reflexion wave — arterial stiffness — atherosclerosis
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SDPTG Aging Index

-1.5

Y =0023x-1513
-2 r =080
® p = 0.001
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age

Figure 5. Relationship between SDPTG aging index and age.
SDPTG aging index (b-c-d-e/a) (Y) increased with age (X):
Y =0.023X—-1.515 (P=0.001, r=0.80).
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Cardio-ankle vascular index: CAVI

AT QoI BY, MHE, HSE, HASY UL FBEY YIS SA0] SHH0] HSHOA
HBSYO 0|2 SUA 9| YIS MES A

| = PWVO HIBH CAVI X| £ elastin?|Z2| TS =2t OfL|2t, M@ EtA Heto| TAZ=S 2

7
ASHK| %= smooth muscle QT2 SHA-Z= TESMHOAM ZZSWIIX|-E BTSS0S

) - ” —J | —— Electrocardiogram
P | I sound
e . CAVl=—— | In PWV? II sound
1. Bramwell-Hill's equation A‘P L Pd J a B4 Heart sound
' 4
s> AP VAP D .
PWV © = . = . -:_ . DI:\ Brachial arterial pulse
p AV 2 p A D : :_"I —t'h

P

2. Stiffness Parameter —]LJ
P HEEL i
Py \ 4D

3. Cardio-ankle vascular index; CAVI

cavl =22 [ inFs | pwv 2
AP

Tibial arterial pulse
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ABI (ankle-brachial index)
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ABI in peripheral arterial disease

>1.2 Peripheral vascular disease

1.2 ~0.90 Normal

e Systolic pressure recorded in
the brachial artery of the arm

0.90 ~0.75 Mild arterial disease — intermittent claudication

0.75~0.50 Moderate arterial disease — claudication © Uitrasound device

amplifies the sound of

arterial blood flow
: Blood pressure cuff

<0.5 Severe arterial disease — Severe claudication

0 Systolic pressure

sequentially recorded in

the arteries of the ankle
after each arterial flow is
located e

Brachial Artery

Dorsalis Pedis Artery

@ Ssound of arterial blood

5 Posterior Tibial Artery
flow located in ankle

Ultrasound Device
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