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gboobooooboobo,obobobobobooboboboboobd pmtun, O

OH 0000000000000 00O00000oooooooooooooaog (9, 10].

1.3 O0OOoon

ooooooo0o,b00b00boobo0obooboobo0o ROOODOOO
olngooooobo,bbbboooobbbuoooobobbuooooobbbooon

000000000 BOOOUOOOUODDOOODOOO (DODOOOOO) O, O 600 Hz
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obooooboobboooobobooobboobboooboobooobbooonob,
gbgobooboobooboobobobobbobbobbobob,bboobon

gbobbuoooobbbuooooboboooobobooonn.
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gilgob,00gbobbooogoob,oobbbbduoobboboboaod.
O200000000000000D00O000O0OO0DOO0DOO0ODOOODOOODOOD.
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Os0000000.
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2.1 OO

obooobogo,bboobbo,ggbboobboobboobbOoobbo
gbgooboobooboobg,boobooboobooboobooboobon
oboobgoob,gbogboboobbobbobboobuo0bdd pmODbO, 00 Hz
00000000000000000000O0OO0OOoOOoOoOoooooooo |9, 10].
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oo,0000b0ooboobooboobuoobuoobooboobooboobon
ooo. o0b,00b00bboooboobuoobbooboboobboobbobbon
O [9,1000000,00000000000000000C0O0DOO000O0OOOOO0O0O
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goobb,ggbobbbbobbotbotodgoooog,goooooboobobooboo
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2.2 Ihhvood0000000O0ODOOOO

021000000,0000000 (SSD-6500: ALOKA O) O 3.75 MHz 0 000
00000000,00000 (021()0000000000000000000 (0
21(b))00000. 00000 (021()00000000,00000000000 (O
00)000,00000000 (021(b)0000000000000000 RFOOO

obooooooboo.
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ultrasonic PW
beam

(a) long-axis view (b) apical long-axis view

021:(a)000000000RFOOOOODO. (h)0OOODODDODOOODODODORFOOO

goo.

00000 (021(x)0000000000DO0OOCOO0O0O0OOODOOCOOOO,000
oboo0O2000000,00000s50000000005600000000000¢0,
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O0000000,0000000000C00000000000O0D0O0O (500-600 Hz) O OO
OO0. RFO0OO00ODOOOO0O0O0O0O0O f,=15MHzO000,0000RFODOODOO

oboooobooboaon.
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O(x;t) = 2wt (t) = Zw@ (2.1)
Co
O00,ATO000000000000 2000000 y(xt)0 y(ot+AT)O0ODODO
0 Af(z:#) 000000000,
20)0
Af(x;t) = 0(x;t + AT) — 0(x;5t) = C—A:E(t) (2.2)
0
000, Az(t) =2(t+AT) —2(t)0 ATO0D0O000D000000. Az(t)0 ATOD

O0000000,0000ATO0O000O0o(x;t+AT/2) 000000000,

AT) _ Az(t) — co Af(x;t)

i (et _
v(z)s, + 5

AT 2w AT M (2:3)
oo, doooood y(m;t)D y(m;t+AT)DDDD,DDDDDDDDDDDD
0do0dooooooooon QDDDDDDDDDDDD(DDDD)DDD,DDDDD
Oo0gdogooooggooooogg ATDDDDDDDDDDﬁ(x;t—l—AT/Q)DDDDD
ooooooooo o).
000000000 ATOODODO0ODO0DOO0OoDOO0ooOOoUOtO0oDoOooooo™

x(t) 0000000000, 00000000000000O0OOOOO.

#(t+ AT) = &(t) + 0 (m; t+ %) AT [n] (2.4)

gobuoggobuoggboobo,bugbbbogbboboooboooooboon,

gbooooboobooboobgoobob.
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023 0000000000000000000000000O. (p) 00000000
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obooooboooboobgn.

e e

= apical sde

IVS

JW .
L ‘seg;ond heart sound i
@ 0 05 1.0 timels]
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025 0000000000000000.
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t=t,0000000000i(=0,1,2,..,N-1)0002,;0002,0000000
00000000000000000000000. 00¢t=¢t0000t<t<t+T
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0000000000000.0000007T(=M-AT)002400,0000000
00000000000000000000000 (0 100ms)00000. MOOOO
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t=t, 000000 T(twy) 0000000O00O0O.
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0000t -T<t<t,OODODOOOm=000000m=—-(M-1)000000
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to—AT to (otAT time L0AT to to'i'AT time
\
IVS ] ””” j j iii
= AN/ =
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1 3 0
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oogboboobooboboRrROobOOobO Iooboboo,0bobooboboon
oo.

OO00ROODOOOOOODOOOOODOODOOO,00000000DO0ODOOOOD
0000 (0 2ms)0000,0000000000000.
OO0 Ilnooboboboobobooooboooooboooo.booooboooboobo,d
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3.2 UUOOOO0OOOoOOOO
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gboobooboobooboobobobooboboboobooboobob.ooboon
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Ao valye closure
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&
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30

76



increasein

Mitral valveclose Ao valve close thickness
'ECG 2 J
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Mitral valve clo IC
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£ -1.0—=
b 2.0~
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| 1.0~ )
: 2.0~ decreasein

0 05 time[g] _othickness

[(m/s)m]

311 ms after R-wave

10 mrry’

apical —_— - .

side

basal
side

0315 00010000000 34ms0000000000000O0O (0DOO B).

36



3.26 UU0OOOUOOOOLOLOOUOUOOOOObLOn

gbobboobooboooobooboobobboboobooboobob. o
obob0O,g0boboobboobboobboobboobboobboo,bboon
O00000000O00.03160,000 ADDO0O0O0OOOODOOOODOOODOOO
OobooboooobO,b0obROOOOOODOOOOOOODOOOODOODOOOO
obooooboobooboob.oobgooboo sebooboobo,boobon
gboobobgooboboboboobobobuoboboobobobooobobon
I s 7 g O B Y O W &
ooobobgoo3gb,20booboboboobobo.boboooobobon
gbogoboobooboobooboobobbob,oobooboboboobon
opooobooooboobobooobooboo0o. gobo,0bboobooobon

oboooobooboobooboobobo.

37

83



increasein 10mm

thickness
4.0 beam1l

-4.0
[(m/s)im]
beam number decrease in

u thickness

440 ‘ ‘ 1st beat —o—
2nd beat—— & 4
o 4207 3rd beat

second heart sound

300 L L L |
5 4 3 2 1 ‘ .
apical side beam number basd side O 05 timelg
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0410 D00 RODOO0O0OO0OO0O050000000000000000000. (1)
100.(2)200. () ROOODO 41 ms. (b)) RO. (¢) ROOOO 41 ms. (d) ROOOO
+82ms00000000000000000. (¢)00000000000000000

20000. (Hh)oDOoOoO ROOBOOODO.

72

118



4.3.2 D00 NNUOU0dO00o0ooOooooooboobbobobooboon

000N0000000000000000000000000000000. 04.11
D000I00000000005000000000000000000000000
200000000.04.10(1),(2)00000100,200000000. 0 4.11(a), (b),
()0000000000000000 41 ms0,000000,0000000 41 msO
000000000000500000000000000000.000004.2400
000000000000000000000000000. 0411(b)0000000
00000000000 482 ms (+400000)000000000000000000
0000411(d)000. 000000000000000000,B0000O0OOOO0
000000 (04.11(e)0, 0000000000 BO0OOO (04.11(f)000000

000ROOOOOOOD,00000000000000000000000000
00000000000000.0000,200000000000000000,00
0000000000000000000.000,0000000000,000000
0000000000000000000000000000000000000000
0o0ooooo.
000ROOOOOOOOOOOOOO0O0O00000,000000000000000
00000000000,0000000000000000000000000000
0000. 000000000000000000000000,000RO000000

gbobbuooooobbuoooobbobooon.

73

119



(1) first beat
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