wo 20187236171 A1 | 000000 A K

2018 d 12 ¥ 27 ¥ (27.12.2018) WIPO | PCT

(12)5.—31§§35‘?4=j1 oste] FME FAEL

19) A A A 2 A) 2+ @ 7) 7 <
FAARF é
@3) AN _/9%

| O T 0 A O 0O
10) T A F N HE
WO 2018/236171 A1l

(61

@n
(22)
(25)
(26)
(30)

(7

(72)

A &5

Seoul (KR). #7F4 (HWANG, Kyu Sam); 05507 4] 24|

A61B 7/04 (2006.01) A61B 5/00 (2006.01) %37 293 & 435, 219% 10013, Seoul (KR).
A61B 5/021 (2006.01 oy
( ) (74) thE ¢l 53 ¥ (YOO, Cheol Hyun); 06131 A &-A] 7
TAEEHUE: PCT/KR2018/007050 T " & @ E254 15-5, 5% (41, ol HH ®), Seoul
FTAEdY: 2018 1 6 € 22 Y (22.06.2018) (KR).
. ‘ 81) AT (Ere AV gl e BE 259
= o_] O—] . ‘o‘]— ( i i s
sddel: el W dd e BE3E $18to): AE, AG, AL, AM, AO, AT,
FEN ol 3o AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
o MAA B CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,
T :
EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN, HR, HU
_ _ fe) o] t] s s £l s s t] ] ] s s 3 s
10-2017-0079931 2017 4 6 € 23 ¥ (23.06.2017) KR ID. IL, IN. IR IS, JO. Jb. KE. KG, KH. KN, KP. KW. KZ.
299: A9We oA EX AT (THE ASAN LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
FOUNDATION) [KR/KR]; 05505 A=Al i & MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
P 2437 88, Seoul (KR). &AtHstm A=t PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
(UNIVERSITY OF ULSAN FOUNDATION FOR IN- SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
DUSTRY COOPERATION) [KR/KR]; 44610 &-AFA] TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
7 H ¥ 93, Ulsan (KR). 84) AAZ (A= AV = o, M s mE 2R o
b 2144 ¥ (KIM, Sung Hoon); 05505 A 4] % W A8 e BEE $319)): ARIPO (BW, GH, GM, KE,

a7 L83 2437 88, Seoul (KR). =932 (MOON,

Young Jin); 05505 A1 £A] &3 &3 2434 88,

LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), 52 Ao} (AM, AZ, BY, KG, KZ, RU, TJ, TM),
# (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

(54) Title: METHOD AND DEVICE FOR NONINVASIVELY DETERMINING CAUSE MECHANISM OF BLOOD PRESSURE
CHANGE, AND COMPUTER PROGRAM

(54) % el W A EH 02 B kel 29 /1AL Buse g, g1 LAY 220y

IS (3130) ]

S1a % $20] BISHE TUEE (150 |

v

S2a0| Wl ZHl
St 0 et
FH 8170

a2 58 I g3 M0 2o XIRHO
Ol =3 Zut( W} Ao Hoto| APl
1M T (5190)
8110 ... Acquire cardiac sound from esophagus of patient

$130

5150 ...
8170 ..

8190 ...

Acquire hemodynamic variables S1a and S2a

Monitor changes in S1a and §2a

. Estimate variations in indexes related to myocardial

contractility and vascular resistance on basis of whether blood
pressure increases or decreases and of variations in S1a and S2a
Determine cause mechanism of blood pressure change

according to estimated result of variations in indexes related to
myocardial contractility and vascular resistance

(57) Abstract: Provided are a method and a device for noninvasively determin-
ing a cause mechanism of a blood pressure change, and a computer program. The
method, which can be implemented by a computer, comprises the steps of: acquir-
ing a cardiac sound of a patient; acquiring, from the cardiac sound, a maximum
amplitude of a first cardiac sound and a maximum amplitude ot a second cardiac
sound; monitoring changes in the maximum amplitude of'the first cardiac sound and
the maximum amplitude of the second cardiac sound; estimating variations in first
and second indexes related to myocardial contractility and a third index related to
a vascular resistance on the basis of whether a blood pressure of a patient increases
or decreases and of variations in the maximum amplitude of the first cardiac sound
and the maximum amplitude of the second cardiac sound; and determining, as at
least one effect of an alpha action, an alpha block, a beta action or a beta block, a
cause mechanism of the blood pressure change of the patient according to the esti-
mated result of the variations in the first index, the second index and the third index.

(57) 8 oFA: A o &2 Fst Wl Ul V|AS wosteE W, A
9 AFH ZE o] At A7) W, AT o8 AdE e iy
O RA, A AEE F55te WA, A7) AL o2 EE Al 4S9 A
ZAZ G A2 g A FAES 353 9A, 47] Al A& Hu A%
9 g7 A2 A g A AEe WEE RYEFSE 9, 47 4t
kel 4 o7, 471 Al Ae Hu I 9 A7) A2 ASe HY
2ol Walgro] 7)Zs ko] AT FEH Ao A1 AEY A2 AH, 2
G Ao wek A3 Axo) WEHEE FAstE 9, 2 7] Al AR,
&7 A2 AE L 7] A3 AL WstEe] g Aol whet 37] ghate]
ot wigte] Y9l 7NHE Lo A8, &) 2ok, wEl 28 B HE A
T Aol & shite] AN E Adste gAlE LIkt
[th& 2 A%



WO 2018/236171 A1 || /0P A0 00 A

FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

.

—  TAFALE A S} A (FF A21F3))



[7]

WO 2018/236171 PCT/KR2018/007050

g Al A
2o WY WA Y o2 Y sty 99 /1A S st
P, 3N R AFE T2

7l =2 ok
= =

w737 &

o #2}-8 ok (vasoactive drug)< T e Al el 4 a9 & YERW, HA S
TAT G E 50, D A)e Boltets, Ao A2l au=
dold Ak & £, B2 A AR F7H AZFHH T,

A5 Welsl WU E Y A B E Aol A, 2t @ ek 2184 Fol 2
729 W3kl s FAlo) $57] A5 W S5 Al LhE 214 91
3} 5-(dp/dt), 2 A 41 &3 A & (Systemic Vascular Resistance, SVR)©| - 7}5}
o8 AT 5= Uk A AEAE TS H T
detol A5t Aol SVR 2 dp/dt7} & HEsEo] S-7Feh A RE, §'2 £-2] 51|
W 3}ekA] =) vl B APAA| B Fol ds -5 kbl dskel st s Aol
dP/dt 2 §'7} 7+ 28k X RF SVR-S -2l 64 A] W }abA] eri=t),
olof) whz}, e Aol A= S, dp/dt, SVRI}F & A 5 9] H3lE F Ao
el FHH 0w BAae, 4t AE Al R ek 28 Al/Abe A o
AeFA<l J@Lﬂre Jﬂ7}o} 1;}.

-

#H 5™ 7+ 1(swan-ganz catheter) 3 A &3} ] Go] H a3 #al oz}
HEFAR AA ol 7] wiitel], 1 Ao & Btehal, A AR =
Aol A Z7] AxEe] W E TAlo BUEEsr] of e ot

S AV A RS AELE T #Esle] e Aol s, T
HswW e E 58 Ao oF 317] wlFoll, o Wsle] ¥ VA S A&E
ghotsle] A k= Aol Brbsslslth U e det Wl Sgd X gl
71 Ao upe} % & W o] el 7] wlitell, At Wake] /12l ] H S 243
vhotahi= Alo] w9 F 8.3}
ke o] A g A
7l =2 A

Bt o] s Adslaxl shiz BAlz, V] w A G -S A ] He Ao 2A
R G o g It wislel 19l 7| A dhdshs W, 4 E HFEH
x2S AFsHE Aol

(8] Yodlgo] g Al A} &= H A E-L o) Aol A AFE HA & A e X



PCT/KR2018/007050

WO 2018/236171

ofef ol 71 A 25-¢ el 7= Aol 7

=Ny
= .

2 3

ore i

H A

Ry

2HRE Al

o).

Iy

ol

bpol

71 A2

P71 A2 Aol A
)

WEl A 5 2 o] 5

bir
=1
ol
ofn

—

<H

&7 FAE]

[10]

)

[11]

Hr

e

bjr
=
ol

&ted

5

-1 O

9

=

=

2

o] & ol

7] A2 Aol A

s

X

0

71 A1 A 3%,

)

yAO

7:1]31_:‘,

o
)

o
!
5
o5 ol
X
N

—_—

i o

7] A2 A R

/\01—

&t &AL,

5

71 Wt o] o ¥}

T
T .

YA
ar



b

5

PCT/KR2018/007050

b

128 e Aol 5o

ks)

71 Wt o] o ¥}

T
T .

YA
ar

b g,

ks)

7] A3 A

s

A
71 Wt o] o ¥}

al
L
~

}

YA
ar

T .

T

7] A3 A

bast
=

71 Wt o] o ¥}

[}
}a

o

o

—']’,_E.__

5
¥4y

WO 2018/236171
°|

N

o )
gt

7}

YA
ar

A=

}71 A3 A

5} Zekel

o}

=

b

5

b

ks)

71 Wt o] o ¥}

T .

=] -
T
T .

}

5

YA
ar

1A

71 Wt o] o ¥}

71 A1 A

—']’,_E.__

)

[22]

wK

%ﬁ],

—_
o

ﬂo

-

M ob

i
o
"
o}
2

rd

EEER R

1

ko)
-

7] el tf

To-



JEEA

1

ko)
-

of ™

PCT/KR2018/007050
F71 A2 A=l A

2 3} glem, 7] A2 A= A
2 3} glem, 7] A2 A= A

B2 AF
& A

=N

=N

3} AT
s} 4189
o} ahgel

=

<R
o}
=

2o
3] A 2] Dakol wiz) Aa A 4
4R 2 e e
B

A

JEEA
JEEA

pANCR
2l

1

ko)
1

ko)
1

-
ko)

T
T

71 WA &
71 7

)

717 el o
)

7170l o
7170l o

WO 2018/236171

[23]
[24]
[25]
[26]

—_
o

Ox

-
o
TR
124
uy
bl
i
o
A

To-

—_—
o
T
o

I

—

T

To-

A

yAO

)

[29]

o] /e 74

1-

[30]

T
&o
jzel
o}
=
ol
=

_ﬂo
—_—
e
ey

wK

| ZH(surrogate marker) = A1 A1 A

Gy
b

En

B
wK

N

[e]

T

=

ERUS=

p=1
R

t}

-

il

[32]



PCT/KR2018/007050

WO 2018/236171

[33]

pu AR D o ) W
o, o, . o T = plo
N~ T o SE_ Y 4w 2
= = T o oo T o ooy o T o)
T ol WoH A v o < Tz ® 2L ogo 3l oo x
WLE_WLE X I A CL A= 1.0 5% R
O S N TR RE S My Pmg o~ w
= W o T W § R ST U
E S ) ) 0 S — A il -
PE R T T uTﬂAHPWmu E X %dl%iium__o? oK
al al 0 et N o T ul W o o0 g <
R TR wd R A [
e e el %WWWH% w?%;ﬂ%mxaﬁoxﬁi D
] ] =y SR s U O N R
%%%%Wﬂw% mcwmomﬂﬂ% %O#me%murm.,@%%mqﬂo ®
T BN T W — =0 B
X2 LoXRTY TP BTEmoO T 4
mr B ]ﬂﬂﬁa e 5 N o o ATJI ZE TN T 2 !
CECET R whLiAEs PRoEgpmgfel X0
23 T T I~ T - RS
AT@ATU%%O;E W BN gy Aﬁﬁmﬂ%%mm%%v =
1 SR U o R AR = 3
_ R ) p T o= o X SyR R e 0
]_O]_OA,J_A. ,,IUHL O_E }‘ml _Om
‘ol egHar SpoZne EZXRLLAWIyLL, <
—_ K = XY 0 \_ﬂAD JI‘I‘,%\M o O ﬂﬂ.; ~ H_AI 7AO
W.;TW.;T&OH&M% Mdugeﬂamﬂfﬂ Mmodlﬂwumlﬁxou,ﬁ_ﬂg,%qq%ﬂl T
¥ ofi X ofi @E <0 ) i ﬂWﬂut&rLt 0 2 WL Elﬂﬂ_,ﬁnw_,.rTWﬂmﬂ%dnﬂ_. =
o g T o4 K P Twm gy mes MR oy X
70 10 To o B o Ty oy N . ) N =
(IS R A o - m P o 9 0 s o) TF &
barxneaT L Nm B SousgbksReo s w
X %) i —_ —~ mo =K ong Lt_]_lw_l}mll H.t
g TS e, T FE T oo B o 7 P g
o m S darPlgrodly St TEK R wL g
0 0 ATmﬂ1_xAEﬂ7ﬂo»;o1 L|17_.AE_.%1|HTL ﬂ;vll
w o Mo oa oo u A N < 2 N AR
R R S R Rl - O B N T
mrﬁomrﬁomamEmEma.Mﬂﬂﬂgaooﬂwdlﬂﬂw%mdlEmﬂoLJxli N
N~ N ~ _— B L ~ ~ ,i
ﬂv_ﬂ_ ' o o o T =~ ~ 0 o O
T R e B R . B
PR L PRl I nTU N e e L0 RdepT LTy
EﬂEﬂEEE%MHtﬂmoutwﬂﬁﬂ%%%ﬁ%ﬂﬂoﬂo@n%1%4
oW PO RERE R R W T dn T W
w =) ~ 0 o =) = N
) ) AL L) X, X, X,

(52)9]

A2 A=

3

(ShHe] #Hoh A= 3

o

Al ©.
T1 ™

A1

T
T .

A Aol A Sla X S2a

o] of

[43]



E
8l

k==
=

PCT/KR2018/007050

and
S Aol R 3}

o
T

q

&
LI

Al
fh

T .

of, Hdo| ZH, Fd 22

244 0l A

—
=

= I
=

[e]

T

F(SVR)

[e}

q.

Al
7] & $k(Systolic Blood Pressure, SBP)

}

]
-

, RR7FA (R-R peak Interval, RRI)
B2 A= A17] = = (el

WO 2018/236171

[44]

plo

o

A(S110), A7)
GA(S130), 7] Sla 2

sz

=
=

yAO

T
T .

Sla ¥ S22 & =3}

A~
T

"

<

A(S150), 7]

o

71 A1 A 3%,

T

}

Hir
o

o A
oo T
o
— ,_m_v

il

A

Al

=

-

252 o) 9 9] o}

(e 3o}

Al
fu =

b, 3ol

ko)
-

ATt 3

AL
;00

olp
oF

0
m})
e,

Hir
o

Hir
o

bjr
=
ol

IH(Tricuspid valve) =

3

=
1

T

H3IEY

o] A

H



WO 2018/236171 PCT/KR2018/007050

% 2. ¥H(mitral valve))Z} HFE ¥4} (semilunar valve)(TH & ¥ 29 =
7| & gk o] ] Hf 2-of] 3 T &k

521 WA NEE FEea, ohd L u Y Wekal 4ol o xaE 4
UTH S mo]| =2 A A & HAoR YA HEte A Eﬂolﬂoﬂ e 7}
A8E o 3t ¢l & =01, 10~100Hz2] 53k Wl = o 2~ AE] B/ 10Hz 25
o2 el 7L 443 5 9o, ofd) AlgE A ok,

[53] A& A5 2 A8 % (phonocardiogram, PCG)7} ©]-8-2 = ) o1}, o] o] A g5 =
A ohuth,

[54] A S1309 A, o8} W= S1ao] Al A&

SR}
S2a7} A2 /}J%SLETH g @98t M Sla e S2a8 & 53 HHS
525 Fxste] AAlsHA =8t 2 gk
[55] A S1500 A1, 471 Sla 2 A7) S2a2] A oh % W 3s}ko
A, A A S A S 93 & Azl Hkela, HEkE o] Huf s FE
T Mlﬂr 1851, 7] Had e 100%2] 71E R sl Al e Aa et Al A
IE RTE Aok AV 2Esel e, A7) Sla R A7) S2a9] A Th A
%E}%‘EO] BEEE FUEHE 5 9]
[56] Lzl s170°ﬂ A, AT 5 #EE AT xﬂl ANEEF5F7] Ha g
shE(dp/dyd 5+ AT} 3
Systemic Vascular Resistance,
23e woll, 471 Sla 2 7371 S2a2]
%ﬁ}‘%‘%ﬂ 136}04 S, dp/dt SVR9] Helgs St WS 232 245

e
©
ki
o
i
o
o
il

f
2
ook
oot
=
o
F#
o
i
©
(98]
by
=
ol
[-'>~1

ofN
gk
I
2
iﬂ =

1571 741 8190011*1 S, dp/dt SVR/] i 5ero] 29 7 o] wel A7
LHJQ_Q] 2101 7] A o] FarE T} AF7] 3habe] ot W3lel 2ol 7] A
[e} 28, wiEl Abeke] Faf §ow i olvh 3, o)
P”ﬁﬂoiﬂﬂﬂﬂuw+ﬂ4$ Ao A o] A AR
e o ulel, el 827 A el A o 7 A= o) uwhe), iz
Oﬂﬁ,] NAAEEA ] xg o] xpebs o) wpa) A7] skxfe] Hel wslt
o2 e 49
= Sla Y S2a5 A Elr] Y% o
, o8 W= Sla 2 S2a= 247 A1 A

Ap
_>;L
_m
=z

2

b

‘_"‘4

T DR ) mg_
0%, ol:o olo oo ol:o

ol o 24

N

D g >
BN g |
o

g

[58]
[59]

b1
(ST
{i _191;

e

:{o
B
i
pg

[60] Al A 8(81)8 A E o] QRSI}HE] A F-o &l Fati= A4S 7 (systole) ]
A= A golth Al Al Z(SHE Wa wul(s R} A gho] B3 v A
A shE w02 A, Aub4 0 2 QRS A 3o WAy EA| vk, 2
QRSI}] Aol WA} 5 G}, A2 A 2(S2)2 A A 5 o] Tulof| df Fali=
A zFo] 9471 (diastole)oll HAY &= A 2ol o} A2 A 9(S2)
Hhe A k(o s A 3 o] s o] we A A A sl w5 o m A, Al



WO 2018/236171 PCT/KR2018/007050

[61]

[62]

[63]

[64]

[65]

A e (Sl AThA o & QRS 3} Al el 771 W F-oll A1 A LS A2
A1 6(82)2] H-0] 7h5E et A1 AL(S1)o] A2 AL(S2)0l Bl F At A o7
& o] wol7l o) o= AL =4 A }o]ﬂ;\o]
gt 4= Sla L S2a‘“ 217F A1 ALSs1)2 AZE 2 A2 AL(82)9]
AZoaBE S-FT) o|gl Lo WHO T 9w Gl §2= Al Z2EE)
Ao Aol AP A Eol FA o) EAARA 75 B0 FEohiz vhet

2ol Sla @ S2a9] oA W A 5 2 g Aol Ak A xEL
zah2 o) MalerS Qeka o 2 vl 3l

532 3] ool FaahiE dol A 5 2 @ A et A x
WS 93t 1o WeEe g5t Al 9l E YEld SA o, =
4= 3hxlol Heto) 317k woll A =5E L Iy Aol A3 A F 9
WS g3 wo] Walgs =gt Al 9l E JE SA ot

L35 s, vl S17100 4, ghxhe] Foto] wig] Galx A5 7= %
o] A} 0 B 53 A Tadit) o B Bof Ak 75 Ik AAA 0 B
ot o)l A 15 WA 30 % 57 Wl el Aol ghe R gad 4= ot
oo A4 E = AL oy} o] 71 M, 2 At 7] ke A5 9F 120
mmHgE, 18] 3L, F o s ko] 49 $90mmHg%‘ ol m] gk}, o] o] A, THA
S172°0 A, ﬂx}/] g glo] AF5slH A, Sla 2 S2a7F Bukste] F7hsE=X

(e}
g} o]o] A, S1a B S2a7F 5 Lé}oq 57}3}: %
dprdt, 2 SVRO| 717ke] of2] Aol e} S7behs Ao R 249 4= gl
AVIAM, 77t e] A ] ST V18 Wk ol*u F7HE ol gt whetA,
oY= A7 VIE Wk oo ' wskehA] @i A, 4] A3z i EshA
B AR AT F olh 71E HekFE 2t A xel) i3l

2 oA S173¢°0 4], S/,

Al S174°1 A, S2aqF0]
] 7} , A S175901 A1, 8= 71
]/}}SLE %E}o}ﬂ %}3 ?, o 3}711 %sﬂé} A 8¥3L), dp/dt 5 SVRO]
Zo] oF X A3 A o] upel Z7hElE Ao g 248 4= 9lt) o9} ol S,
dp/dt, & SVRE] W &}&FS F74 5ol ufe}, 7] expe] Pt F7be] Ul 71 Hd&

_‘

%45 Fste, 9 s1Tel A, Be] Bstol vlel el g /1 E €l
o5t s e WREE o) B Eol, 33 /1 F e YA HE DY
O

e slA 15 WA 30 % A Wl U] AR gho= Gl = gl o, o]9
A B = AL ot} o) oA, ¥hA] S1779 A, 3hA}e] & Qo] s E A,
Sla%to| 7FAdp=%] Frdlc}, o|o] A, S1aTto| 7k A8 = 749, vhA S17890 A,
S R dp/di7t 747 o] F A A ol whet 2hAas)ar, SVRE 715 W3k



O

WO 2018/236171 PCT/KR2018/007050
o] o ® W3}etA e AR FAT F Uvt AV|AM, Ao A x| fHAaE
71 Al o) A E on|gin) whebA, of = X 17} 7] W
ol o ® W3}EHA B A, V] A WFeHA] 2 Al o® HFgE 4
UTH 71E WSS Ao A gl A M= S A R vy Fafd
Atk ol e} o] S, dp/dt, E SVRE| W3}k 37 5ko) whe}, A7) $kxte] & st
F7ke] A1 V1 vl Aol maE Ak 5l
[66] $HA, Slavho] ZHAShA] &= 75, & S17900 A, S2avto] 7HAs=A
Jeksio), o]o] A §2a7ko] A EE A, %741 S180°l1 4, S'+= 7] & W &%
oo = W3}stA] AL, dp/dt R SVRO] Zh2te] o4 Aty at7 ] 8 g S S
Ao R 3R 4 qlr) o] ¢} 7o) 8§ dp/dt, D SVRE] W3} gkS 45| ula},
7] kb dot S fQ VA S o apdel gt R dhdE o Qv
[67] 12 So] Ihel Sk o4, Sla ¥ S2a9] W shEFol] 7] x5k A 5
2 A3k A o] w3 A e Walake 2T, 24 Aol wheh Dk vzl
A 71d g dhdsh= A A Q) AA A E UrE‘r%HE}.
[68] (3% 1]
[69]
§' , dp/dt, SVRe]
2¢ s Sla 2 S2a°] Wzl 2121 714
ik
Sla 50% %7} s 20% =7F gs 2 HE
29 =
$2a 25% SV} dp/dt 50% 7} g
Sila ®3gl2 dp/dt 25% =7}
2% A gt A&
$2a 25% 7} SVR 128 &7}
Sla 50% Z+4& ST 20% ZA
2% &% # e} A
S2a WEEE dp/dt 25% 2
Sla #3glE dp/dt 25% 24
84 2 g Ao
$2a 25% 72 SVR 12% 72+
[70] 19 AHA B4, 5 A=(0F= 5o, & A= )l A8 Slavt 50%,
S2a7} 25% - 7Veh A A E ko] &7 358 A5, S’ 20%, dp/dt7} 50%
S7tshE Ao ® FAT = L, ol = A I W I3 A e sAl
ﬂd‘-’f}b okap el 2H-go] el V<QlEhE Al o w2 a5 ik
[71] 3E 19 FHA A5, Slax= W3L7F §laL S2a7F 25% F-7FstA A Estol g

[72]

Js k= A5, dp/dt7} 25%, SVRO| 12% 57135 }L Ao R FAT 429l o=
ekaf 289 g ol V[<Qlsh= sl o g ke = 9l
19 WA -5, Sla7k 50% #HA8FaL, S2ai= %E}ﬂ Lo A Aol §H
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S5 E 745, S'7F20%, dp/dt7} 25% FAadhE Ao 2 FAT 4=, o=
W EF 2hetke] g il 7118 = AR A 4= 9}
[73] 319 WA A 75, S1azk W3t} §laL, S2at= 25% FHAsb A Dol 3
aH8k= 7%, dp/dt7}F 25%, SVRO| 12% 7 2=8hi= Al o2 743 5= 9laL, o]=
3 Ak kol /195 A 08 HaE 5 ol
[74] A BA 28 A= -2, 2= Gk H wlE 2HEA
o]] 3] = &1 (Ephedrine) 10mg Foldt A9 732 H]]E} ZFAA| ol 2~ 5. E(Esmolol)
25mg 5o ¢t 749, 3% 4= &3} 2-8-A 9 d 9] 3Z H (Phenylephrine) 100mcg 5 ¢t
Aol A2 5 W o Aol e Z4F X329k Sla F S2a8] W E
TS A dE YEhg. dst dEtke /191 VA& sty fske] st
W3S ol ehiz ol ol SfAlE Folsta ol F w33 Avngie,
[75] [3% 2]
[76]
e 2o A ol B P-value
SBP (mmHg) 109.6 £ 13.2 133.3 &+ 4.0 <0061
SVR (dyne - sec/cn®) 719.4 + 199.2 R92.6 £ 250.2 0.011
dp/dt (mmHg/s) 725.2 £ 73.8 1065.5 + 217.6 0.001
g 9.7 £ 2.1 1.3 £ 2.7 0.014
ERI (ms) 662 £ 70 BZo £ 90 £.029
Sia {au) 27.6 £ 12.8 43.7 £ 24.9 £.012
S2a (au) WA+ 8.1 2286+ 9.2 0.004
S12 R 1.79 + 0.83 2.06 + 0.84 0.200
771 13
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[78] .
TE T A Foq 5 P-value
SBP {mmHg) 136.1 £ 16.8 124.4 + 13.2 <0001
SVR (dyne - sec/cm®) 776.4 + 256.1 750.8 £ 251.0 0.062
dp/dt (mmHg/s) 10561.5 + 233.4 804.3 £ 151.1 <0001
Y 13.7 £ 4.4 10.2 £ 2.1 0.011
RRI {ms) B8 + 06 OO+ 0B <0.001
Sla {au) 49.3 + 20.3 7.5 £ 9.3 0.001
%2a (au) 9.8 + 5.5 21,1 + 5.4 0. 162
512K 2.6+ 0.91 1.4+ 0.38 0.001
[79] [3% 4]
[80] _
e Eo A B & P-value
SBP (mmHg ) 93.7 £13.2 111.5+ 13.8 0.014
SVR (dyne sec/em’) 452.7 + 1100 524.0 % 132.2 0.007
dp/dt (mmHg/s) 585.1 + 106.1 744.8 + 95.3 <. 001
g 2.4 &+ 12.0 18.2 + B.b {.402
RRI (ms) 575 = 141 528 £+ 197 0.354
Sla {au) 33.6 £ 20.8 31.4 £ 15.5 0.428
52a (au) 14.28 * 7.53 15,80 £ 8.4 (3.016
S12 R 2.86 + 1.73 4.18 £ 6.7 0.531
[81] F2 WA 339 A9 AAE diH|ske], dak 3 e 2HE-A) ol =l Fol A
S1a®} S2a7} ‘& Rb3to] F-7halar, vl el 2pebA] o) 2B & Fof A] SlaRto]
o et FHAshaL, Zh-g A sl d gl 2 Fol Al S2a9F o] S1a] F-2] %
Rl gl A AAH o2 neleh, Sla WE 28] &S e,
S2a%= 93} 1-8o] ETHE O A S T 4= k.
821 AV AdelE BalA, B el A2 £5% Walrk B9 Slag] 27
F0hE 5, A 3 W) glow s2amho] WBHEhe Bhels 4 Quk kA,
Sla7} 53 739 A =9 HstE Foh wske] o o T UL,
207k Z7% A5 Dok Ao W3hE Askwiste] Welow o gk,
[83] A7 A E F7HA JES ZallA, Sla 2 S2a2] W3} w2 S, dp/dt,
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[5=3]

< g2g s (5171) >
¢ Y
S1a & S2a SHOL0] =

v’ v’

S, dp/dt % SVROI EJ10l= dp/dt & SVROI SJI0l= A=
AHoZ =3 (S173) Z=d (5179)

[5=4]
< g ot (176) >

A9 (8177) >N—>< S2aQt0] ZtAD [S179) >
i Y

S' ¥ dp/dtt ZL40l= HN2eE dp/dt % SVRO| ZA0l= A2 =E
=™ (S178) =™ (S180)
[5=5]
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