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Non-invasive circulatory monitoring o [z &5
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MR IS BARE, LEX, OFHE RN
EkT B = L TR LN S DIHERAE systolic time
intervals : STT [ 2.0 SRS 0 4387 G non-invasive
75, LHREER 515 —TFBL LTRSS NIZL DT
HBY . KEOHFMHICONTIZZ { O HER
by, © STIOWEPERSFEREIEMLTZ0
2°?, @ EEHEEEZNSMOSE L OMEE?,
IZOWTHEA ORFIBMThbNTETHWS. KED
BROFRITIFREY TH B 7dic, HEEONE
BHRETH D, DEEORELIRFRITTT 5 MUt
FRERWCHbIEVBETESZZLIgh Y. LD
FAEE DT, O ECEBIIRE B O/
e izt L X v, MHx oRYREICH TS
REHD D ZICSHERTE TN B,

BRI ERC IS (% ST JIE DS & 4 3
FHHAVT b 21020 §ii B H W ] pre—ejection
period : PEP, /& =5 R H B [ left ventricular
ejection time : LVET |2 MIE 3 BRI CBENE 5
EORENHEI S h, AEOZELLL L TETE
B ETIRECRKFEOLEFE DD LT5
M D S, PEP, LVET L,0daH&E o 54 L
FEkIC, miAafRT IR, #AR @IRE)
DB O EELEZ T 5 2 LR STk 5202,
DHES 110/ L FedhhiE, PEP/LVET Hiz
DR OEBERNTE D L L, Zolp k=K
EEMLIREL LTHFREEZALRTWAY. &
TR STL 263k &3 fEEHIREE] diastolic

T

* ALK R

—
W
*

time: DT 250 OMFCIREL 515 9 2 ICHR) &
FTHHEKD WAV RSN TN SE™.
EEPRIRIRF A 7 R O, F PO Bt i o L g
&5 i~ DI Fe HEREI % 5 A%
BAEETZHEL LT, £HETOfRE =
ZY v rO—FEL LT, STLOMEREH/SH
5. ZO@E T, @ non-invasive circulatory
monitoring & Lo STI o FH i, @ i
WGtk L ok, @ RS EoRENR L i
DNT, FEOZNE TORMMEE TUOICRE &
Z, SOICRIEONROBEEZTORALIRL
Tzus.

I. FEHPOLERREZRY VY

FAf & 0 bR OB R OARIER A
I EFTHRHATIEL BT TEY, K&E<b
I, @ LoRCTEEE, @ DHONEE,
MPHIMBEL X9 L SN TER. kb ORERN
JEIC X B BHRE OREFFIIE & Do BRI,
WETOIREETT OfEREHE ORI - TS,

L2LAERL, 2R A2 EEELE
{, R1LILHD LI, MESCLIENICH F—F
NEFAL TOERCIUERE OEE L DX XD
L4 5%, 1nwphw5b invasive 71 Ik O
HERMA 9 LT2%70, FHhicbFERshs
XolehoTETWS., Z0H L, LHEDOH
TlE, T4 Swan-Ganz # 57— 5 W'D 3 Kl
o, it h, FBIRE, MBMRELA
JEORIE L &b, FERICHERREREFHFEE
WYEBHAREIC L 5> THEFTRL, FihosaE
FHA )RR ECREL T N0 T, XY
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I. DORCTHREEHLE LIcb O
g C& <R
a) CO, SV 4
b) DvEigfedhii (Frank-Starling # =X 4)
¢) EF=SV/EDV
d) ZECIUHERFAR
e) IRk (MSER)
f) ZEENE-ARER
g) Dottt
h) BERS, I&7)
i) DEREO synergy
i) EENC oW T D OLBUEDTERE

PLHRHI
a) DENEE L (I EDV
b) EDP

¢) Compliance
0. ORI e 57 7' r—F
SR HEHS

a) dp/dt X v : max dp/dt, t-max dp/dt/TP(IT),

max dp/dt/EDV(EDP), max dp/dt/IIP, dp/dt/
CPIP %
b) IGEEREREE Vos X0 : Vmax, Vo
maxP, Vegs, VCE EDP %
61 1fn. 2
8D D MEERE O DA
b) FEEWNASEREEE (MCSR)
c) FEKBERTIZAER D Veor
d) REWRELERIC BT B MLFTRE

O B AT RE L o Te b 2B, L L
7ZH 5, invasive TH BT, SHBIIRE I,
K - i, ke, ZESARZE, MLEERE b7
—F VO, IR, B EOEIHEE i
BN LIehioT, b LAEETH UL non-
invasive 72 HEERHIfFS ST THS.
Circulatory monitoring, ¥ <2 FiETDE
=Z )T ORBEREL LT, R2EZBIFT2Y
DONE % Hivs. Non-invasive 7155 L LT,
B A CHHTEL L 0E Z 0B bRE T 5

% 2 FHRCBIFZE=FY v S ONESME

D OHEREDIE

2) BEICRA, RREE 5z in

3) MIEEH,GE L

4) BEIEAMEE, R

5) BRA A TEES L

6) HEMRD B

) LEREREW

8) A FHRETHEES W

9) F— ¥ OFAVBEET, FHLERERET 2
10) o o fEHROEME D 7

Non-invasive circulatory monitoring ¢ [/ & 9

PVERDA D .
II. Non-invasive E=4 1) 45 DiEfE

1. EigEE8R] Ultrasound cardiogram ;
ucG
BEH AN AT R, DIE, i L OBRED B
DHRER A & THL0 THD (K1), K
BOBEL TRioBE oL, ikoRKiEz EE
BET L5 2CIEATH LA, KBEIHEMETDH
D, FIRE TOMAIIWELEbh s,
2. A v E—4 >Rk Impedance cardiogram;
1CG
M 2icA2d &) IC4ARDEMPLETHY, &
Mz fitir s = & T artifact D I 4 352 L2%
{, T2 OFBEICLNEEH S, B 5D
HPEBFHYE TH LA DR, Fi=
TOBRE=4 ) 7 & LTOREHEI DN,
3. =ik K 7’53k Doppler flow meter
A O MUGEIHEE 2> D KEMROMGEHEE (dQ/dt)
EHHILELO L3500 THS. KoM

F7RT 2= —
Lk | o (BT
\

&

E 1. #FEOEER
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Constant
current
oscillator

100 kHz

Voltage
pick up
and >, 0
detection

Apg Y
X z

Recorder

2. AVE—FRABINVTF T T A

& DRTOEERZT, LFLL ([dQd) 2K
Mg SR, BRER T E ORRMMETZ
L. 554, 0 ROMENE, AATMHEE
CHHNDERBREOZHFEL L TREEDLDT
FHBZLOTHS. LALEDD, F7707nm
— 7 B ENICIA L CKBIIRICIER T 2802 T
DOMBHE ZFREST S Z LT3N, dQ/dt #
BANMT S LEZDLN, SHERFHINLEZRED
DENZ LI,

4. DM #EREEFR Systolic time intervals; STI

ZHEH L ETLIFERAHO T TH Y, FEH]
BPETHLOT, WEISHEF L b2 X L
FTHLoTRRL, OF, Sk, OEXEZR
WpCRidk 5 2 & T, BIBRmCHD®I(R D pre-
ejection period; PEP, Z-mBRMCHDIRR] left
ventricular ejection time; LVET #HlE+5%5 1
DTHD.

TIX. o 4% 48 BF 48
DI HE W A, @ EREH QS FERD, @

S g N ERER], isovolumic contraction time
ACTD), @ Myl (PEP), @ 7==5 B (i ikf
[ (LVET), ®4-2iz40iibhbd.

1 DREEERAEO R

1) QS. B%f electromechanical systole .[»F&
Mo QikDFb b, MFDKIRE S GEE,
[EmsFoeR L - S@RE OUE L Vb 20-30 msec
HANZALES %) OpithE ToORMEFHIT 5.

2) LVET SR O&ELSIH BY S b
BR (notch) £ CORMZ T 5.

3 QS: LEMOQEKD b h e 1 OMiE
RS OBtE £ TORMEZHIES 5.

4) PEP QS; W5 LVET 3T Tk
H5.

PEP=QS;—LVET
5) ICT PEP 226 QS; U TRD5S.
ICT=PEP—QS;

Rl Sh Twa PEP, LVET kw3
=iz ko, 1), 2), 4 #2HTH T Bxy
Z it s (M3 &H).

2. BOMUERFED ITT HF R RS

D QS DLEOBXKMELE O BN R B A
FENER R I ERL, MIERSHET S ETO
R CTH S, LEEIGHEOFIDITIINEEZ K E
{ELESEFIC, BBIGEL LR L TLENED
FREHRI AT DOEfHETLRMTHS.

2) ICT ({EigHR3AsEL, KBRS b AR
RBICH B & &2, DEOIHEIME L TOENTIZ
AHICTTHET 5. Z 0L XESENOMFRIIALE
(/M) THDHDT, Z OWHHESERIECINNE
1] isovolumic contraction time & U\ 9.

3) PEP [L=EOEXMETEORLG »6 ICT
OTHE, 2%V, DEBRAOBARAE TE
HIBEmM & v 5. PEP=QS,+ICT L5 Z &ic
5.

4 LVET ICT icBw CESNESKBIRE
BHEZ5 L, KBIRMIIBHL L CBRILAA T 5.
BEMIC B 2R TH D, KBRS OBHHKA 5
HE TORRICHY T 5.

3. DMUERFAEDOTEE (msec)
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Phono

Aortic
pressure

LV pressure

ECG

= LVET—

—0QS, —

PEP=QS,—LVET

3. DULAERARO FHARE (BIASIZRD

Fi LB B,

AFROfEREA 150 I TH b7 I E = R
2213 QS1=59+10, ICT=38+13, PEP=96=+10,
LVET=285+25 QS;=385+28 L XN T\ 5%,
TRHE I L VLT B e icEhEhiC
index Z{HFTEBHINTERY, Weissler 59z
¥ #uiF LVETI=17 HR+LVET (B, 1.6
HR+LVET (&), rvwbhTwa. KFfick
Wik LVETI=1.5 HR+LVET LFI i,
SEEMET 386225 THBHY. QS ICT, PEP (&
LVET (g LT, DK 3bhntnb
NTn5.

4. STI p#E>h3 PEP, LVET ¢t in-
vasive ZAiEIC & B1EHR & DB

Millar @ mikro-tip % Fv» K BHIRARES T
JHlE L7z LVET & air-coupled ¢ Statham P 23
Db = b voA 7= TRIE L 72 5 SEIRE O
LVET 3 &b TRAHBET2Y 2 &, KBk
MR Dl (max dQ/dt) & 1/PEP? 234
H+a® b hfishTtng. ZhETo
RSB0 E F LD THDLERIDEIHITKZ

% 3. STI & invasive /s 5k & OFHE

PEP vs SI —0.82 Weissler 1969
max dp/dt —0.70 Talley 1971

EF —0.72 Garrad 1970

1/PEP? max dQ/dt —0.96 Reitan 1972
LVET vs LVET(nv.) +0.99 Martin 1971
PEP/LVET vs EF —0.90 Garrad 1970
SI —0.82 Weissler 1969

SI —0.72 Murooka 1973

SONRN, LR

LB C X 5 X 5ic PEP/LVET Hu3BRF
Hi%>H ejection fraction ; EF(SV/EDV) 72w L

1 [ EAREL, stroke index; ST » B {HIEIL
Tw%. PEP/LVET 0% 110/ LA F T
biux, R ORTERATEZ LD,
BWigEThD LWz 5. EEOHL, TLLETO
HEREI B = DD, BRSO O 58 & 5
fliT %5z IcAHEORHmERTE T LM,

5. STI BIEDEMEE ZDME

ZHELRZNECIBTEREEHEMN L AR
b, @ FHEIcEITS STI WEoZYE @
REREIC &L > TORRME, @ f o ER%
T=F ) 7 e LTOifER Eiz>n TELEEN
Z Tz,

# 4 | E¥ 1T diazepam, halothane, halothane/
N:O o#s 2HRE: 1< X 5FNFERE 7Y
EF2TH DBLAE MBI LI b D TH B9,
Diazepam 0.2 mg/kg @ ## & @ 54> 1% T3,
LVET o4, PEP/LVET Heo#ihn, SEEEik
E (MAP) OIETAZLRE, Wi h bR
Db DTH 5. Thiamylal, SCC #HLICKEN
% HefT L, Be3E 6//40ic halothane 1 % &5
D305 clx, PEP oitE (47%), PEP/LVET
teokiin (38%), 1/PEP* ol (62%) W33
bis. MAP 137 0T, Ok (HR) i
13% DY TH 5. D% NO 66% & MZTh
5154Mgicix PEP, PEP/LVET }, 1/PEP? |3
ZTHhEREDO L DB+ 5D, HEHFNITER
Tk, oz &b, halothane (& PEP @
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3% 4. Diazepam, halathane, halothane/N,O ( |:B¥) & enflurane, enflurane/N,O (FEY) .0 EEIc f1F§ 8%

PEP LVET PEP/LVET 1/PEP2x10-¢ MAP HR
(msec) (msec) (mmHg) (beats/min)
Control 98.8+1.9 289 343, 7 0. 344+0 008 105.1%4.4 83.7£1.5 74.3%+1.9
Diazepam 100.1£2.0 281.5+4.0 0.360%=0.011 105.0+4.8 80.3%2.3 79.0+2.0
Halothane 144.6+2.0%  297.9+£3.8% 0.491+0.012 48.9+1.7%  74.9£2.1% 68.3+1.6%
Halotane—NzO 148.6+3.1 299.3£4.0 0.501=0. 014 47.4+2.0 73.0+2.0%* 67.51+1.5
* S Significant dlfferem.e (p<0 001) compared with diazepam value (mean =+ SE)
**Qignificant difference (p<(0.05) compared with halothane value
PEP LVET PEP/LVET 1/PEP2x10-% MAP HR
(msec) (msec) (mmHg) (beats/min)
Control 98.9+2. 2 287.3%4. 9 0 348+0 010 109 3+6.1 85.7+1.9 79.8+2.5
Diazepam 99.6+1.8 278.2+4.8 0.363%£0.010 104.2+3.6 83.0+2.1 82.5+2.4
Enflurane 142.1+38.2%  287.8+3.5% 0.498+0.015* 52.7%2.7% 70.3+1.7* 73.3+1. 8%
Enflurane-N,O 146.1£2.8*** 287.4+2.8 0.512%0.013 48.8E£2.1%¥* 67.7+1. 7% 75, 11, Frek
* Significant difference (p<C0.001) compared with diazepam value (mean =+ SE)

** Significant difference (p<0.01) compared with enflurane value
***Gionificant difference (p< 0.05) compared with enflurane value

PEP/LVET

30

—10L

, PEP/LVET
(%)

30

10 -

0 L

(3)

—10L (2)

4. Halothane/N,O ( FEY) & enflurane/N,O (FEE)
» PEP/LVET WicziF+E% -, ephedrinel0 mg,
@ isoprotenol 2 pg, @ Carnigen® 1mi DEhHE

ER L PEP/LVET o, 1/PEP? oz
Llebl, &L lC:D%%ﬁE’E‘#‘I%I T2z L&mEL
T3, RIEMZ S Z LI X % 288l
BlED LT, £4 FEX 1 enflurane 2
BTN THIZL DO TH 57, halothane 1 %d
B LRBEOEERL TS, MAP kT
{x halothane D& L VFEHTH S

[ 4 1% halothane/N.O( EE)7sv» L enflurane/
N.O (TEY) WiErick s PEP/LVET o
(DMEREDIE T 1T LT, @ ephedrine 10 mg,
@ isoproterenol 2 g, @ Carnigen® 1 m/ %
BhHLcLzoB bz LI LD TH 5
Ephedrine it 2 {k (X 72 {, isoproterenol &
¥mL 7z PEP/LVET It # b &
EORHREIC IR T 2R COBERED[EITD) 2580 5
#1%. Halothane/N:O < enflurane/N.O |z L P
Il & 7o fE il xF L T, isoproterenol 2
Carnigen® [ZIH%THHZ LERBL TN B,

5 5 1% halothane/N.O Bz X v #0 L 7=
PEP/LVET [t LB LTz 1/PEP? (%f+% Car-
nigen® 1m/ & Effortil® 1mg o #HE 4L
b THD. ZORE S MERIIEREE DR
EBHHTHn5H, Carnigen® TiEz I O HLMC
H% X 91z Effortil® (RO kL T,
PEP/LVET i Lt 1/PEP? 0REIE ORI E W

Carnigen® (%
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% PEP/LVET

Thon

501

1/PEP2

30F

10}

NN

-10F
-30}
=504

: g

-70 -

‘B 5. halathane/N,O |z * 3 PEP/LVET, 1/PEP? 0
iz %t + 2 Caminzen® (2 I o4y b Effortil®
CRHRDER 53 D Fh R

ZEDNHEMENS., WEYD 1ml ¢ 1mg 3%
THMliE T2, Zofk THERTSRY,
-Carnigen® DG PIEOEIZH F 3z LEE
ELTWS. Wiz i, Carnigen® 1ml 0
% Effortil® Img X 0 4 A2 -l H

DR Lz B8,
TR SRR (ERR) SR BEMEE CRIRR) 1I2hB 0
TIERT 2472860 PEPLVET kil
DEERFT D L, FEFIcX B TEETE
723, THHE T lidocaine B ¥4 (group A)
AR (group C) it PEP/LVET [hiZ#ahnL
JERE T lidocaine |z 1/2005® 1 epinephrine #
WHNL 728 (group B) Tl Z olidigid 42, v
FTHOLEICLMENMETIRED bh T3 DIz,
.group B ¢ PEP/LVET A& LT3 DIk
Wn& N7z epinephrine OZZEAHEE BT (EH
ICHkT 2L D LMIRE 3. ZZ T ephedrine
10mg #HET+5%LX6IcHhD L HIC group A
L group C ix PEP/LVET k3% REiciE 4
505 group B THZEMEBFED bhzn. $H

Non-invasive circulatory monitoring ¢ R & 13

%

PEP C)
LVET
20
A)
+10 =
0 L-l
-10p
20
B)
A)=group A B)=group B

C)=group C  mmephedrine 10mg IV

B 6. ik lidocaine ¢ Z (group A), T[#iff epine-
phrine Ji&fii (group B), 4 (group C) iz & 5 PEP]
LVET o%{k Lt ephedrine %8 (z I DER4Y)

% j ephedrine 10mg 1= X ¥ ML & 12k R4
CEE L TWAEY., Zoz Lid, BRCHERICE

wWT% PEP/LVET [hi#ghni, Zzofaicix

ephedrine OFFEIZAZITH Y, REMEE ol

BAER L EREC BRIER BB LTns 2 &
DPHERIE NS .

AR, AR RREE OSVEHFATICI 1  IE I
ATHY, ZOBHED O & 2lZid trimethaphan
<> nitroprusside OIEEMEHARMRA I TETH
HZEBbIFHid. Zo trimethaphan, nitro-
prusside o ifi J&, .94 %, PEP/LVET i, 1/
PEP? [conTiRa L7c b 0 237 TH 523,
halothane/N.O FREED 3 & C, i 2 Py i i
Ficxy, FEECMEKTE2&EESE (M7 L
B <1, PEP/LVET < 1/PEP? Ty
DEBESTHRER B BT 5 (A7 TED.
Trimethaphan(e o) 1T X D INfFEH ML (SBP)
% 100 mmHg 7% 80 mmHg 2K F &€ Th,
PEP/LVET I, 1/PEP? i & iz ’frﬂﬁ“f%?ﬁ@
2 LT, nitroprusside (+—— ) DOEEITY
PEP/LVET i Eo 4, 1/PEP? Giﬁf‘éf@
BIIRAZLNTWS., Z @ Z & 1%, halothane/
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100 F
sep O
(mmHg) 80}
70L
80r
map [
(mmHg) 60}
50L
o
HR 80 F
(beats/min)
70 b
’ 60L
0.500
0.450
PEP/LVET
0.400
*
0.350 L
90 %
80 |
1 /PEP2x10 ¢
70
60 -
s0L r”"/—a‘:{
7. GOF 2351} % trimethaphan(e o) & nitro-

prusside (o

o) DUREIZ L ETHIR

% 5. FfiEickir s STI MlEozYt:

1) PEP, LVET (Z.0ERED G, ok & K4 5
2) WEoYEfRRREEL T

3) BRNZLMEZE D BATWS

) FHBEL OWAE: RENF T VAT 2 —HF—
5) STI o Bl 2> a—x—DffH

6) piAmn, BAan, DHEEOEE Kik3 5

NoO W il S ALz 08 EEIE nitroprusside @
BHTUESA TS LRSS, L i

5, WL ICH % nitroprusside [ZITEDZ ST
PR AR DI T, 2 DO HRE D TET O
IWAFIEDTCHEIC S T35 LT 2 720 RS
I X AR EIRBE T nitroprusside D5
OB Z BN S, ZUd Z o3EY o f gk
IRIERIC RS RAR ORI X 5 L EXBRT
B0 RO trimethaphan {§flic.
XY, FRECHfFIZZLP2rbLE, 2o
$:4121t PEP/LVET O3 & b Tz,
Nitroprusside @ &ICITBAR ORI IEEF
WEDOTHE GIATROED) 25726 LT, Ooff
HZEDLAEZO BT T 0B B & o 3% 4 5.
Halothane iz X - T/ U 2 E=EFED _LF-25,
ZOFEMTE Y FHELT, DEEEOREE RS
5HEMEHES NS, Z o3RYLE MR o RN & &
HIRFAOBRFE S ROBME Ll b+hbir T, O
OFEFE L BFE T Dz Liciy, LMERED
UEEICHBA T2 b0 L EX BB,

P EDELNG, RSO 5 0 8 &
%59 zlc STI ofilE, & Ybir PEP/LVET K
OWMEE, TLOTHHTL? LERSNG. F
fiigco STI OWEIE, ZHETORBRND,
TEDOHEMRERIT 2R EE d v L, X
Tt (R 7vvayriny) LREEERN &N
A BT, THMITAIRETH S, SHERIC + 5
VAV a—Y—%&, A s B2ESETS
Z i, FERSEHBOFMOSES, BN,
TUBARLCAEAL TOFATIC IR /2 = L 3% 0. =
DL E T EENICEIIREY L bE S5 b
FURAY 2=V —EHATEZZ LN, ZofMER
fRRT 5 Lici ™. ZoRIRBELTE, 4%
DEINIEL 5. & blz, PEP,LVET, PEP/
LVET oI, BhERNfT-Th, 0 E20
fE%Z HIF DI 5 ~103M 3B TH H7zdic, STI
OHBME, Thabbar o —% —OFHBRSE
s, ZoX ) kEMMibiuE, R5IRT
X oz, INhOLERRDE=4Y 7L LT
ALz v BsintELBRS.

6. STI OEENL

KENZRN TR S STI o BEE 23D
b, TNEHAWTOREDLE R S Tnws
23, AL COWE T v E E 7w, foE, AVL.
myocard check 970 L\ 9 ¥EE & [Ef+ 54
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ZHlenT, ZOEBEORI LT O
SRR U7 plicon TR 5.
1) AVL £&% zc>u1t (E8)
DEM, LFH, gﬁ@]%{ﬁiﬁ‘ HLELRE
TFu S S FAEEED A 7 e e
vy —THEENS. 3 2 O WHIE
23cm D7 5 v 4% Fliz 100 mm/sec @
Wi E A, [FRE I O, QS,,
PEP, LVET, PEP/LVET, S.Q (DT)
K75y EOTEICEREND. Nk
DAY rE=ICXY, TRTOMEPEEE
TFY b7y rERDE. DER, L
X, EERO Y FFABEL L s
21 artifact L FRSh, HAESHT
2, $R_RTo7evRiFRIET 5. M
ElzlE single mode & periodic mode
D 2HERD Y, wiE TRI20MP 0K
Tl & FARAE & By THE D D100 D
BEREREN, 7V b7y hEhA. BED
periodic mode DA ITIE single mode DA
Ao LCHNicE=2 ) 7T
IOEHIELTavta— =itk ) ABIMICH
bl e 3oL MTXVEHEIh
fEFE DO TR LLHET (K 9).

2) AVL %#ERALTOEREE 27F o J i

I

N

N &

REGESSION Y=A+BX

Non-invasive circulatory monitoring ¢ [{RE & 15

8. AVL &

(ASA-1) OB GIBRINC 335 L Ly ki b o st
MRk B, ERICIRY HLcbnEF 6 ITRL
7z. RFWEDE %4 B T HR 70, PEP100, LVET
293, PEP/LVET 0.34 ©b 5. FEEEOFE SR &
# PEP/LVET lzH>wWwTA% &, thiopental 300
mg #iEIc X Y 0.42, SCC 60mg #5 T 0.51
lczhEhiimL T35, GOF BH#A#%104 T

I 1 1 l

A = 1010 ms
B = 0.9l 140.0
RES ERROR =  44.566
IRES MAX 1 = 22.931 2

<
STATISTICS FOR Xi-Yi g

= 120.0
N = 50 §
MEAN = 3.22 i
SD = 0.627 -,
SEM = 0. 937 100.0
t-TEST
1 = 3.436
WITH 49 DEG. OF FREED 80.9
SIGN. LEV. = 0.096%
CORRELATION
T = 0.887

80.0 100.0 120.0 140.0 ms

X ,PEP/visual

9. HEWICHESh PEP Liffishz b0 b8 L PEP Lok
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#F 6. AVL [FHOFEEF GHITAISED
Casel. 27 M (ASA1l) Gastrectomy)

PEP/LVET LVET PEP HR DT
Pre-anesthesia  0.34 293 100 70 455
Thiopetal 0.42 280 116 89 277
SCC 0.51 238 121 111 177
GOF 0.59 281 166 79 307
0. 66 282 180 75 334

Operation 0.36 270 98 98 239
0.39 274 108 98 230

0.34 290 95 91 268

0.38 300 116 81 328

0.50 287 133 80 320

0. 40 292 118 83 306

0.44 293 128 76 363

0.47 294 138 75 366

0.46 298 137 72 395

0.47 296 138 71 402

0.41 295 120 69 444

0.42 301 125 68 447
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Among several non-invasive methods for
assessing cardiac performance such as peumo-
cardiogram, impedance cardiogram, ultrasound
cardiogram, Doppler velocity meter and systolic
time intervals (STI), STI is quite promissing
in perioperative cardiovascular monitoring. Some
experience with intraoperative, computerized STI
monitoring system allows us to answer the
following questions related to the use of STI
monitoring in the operating room. These ques-

tions are 1) whether STT measurement is desir-

able and feasible in the operating room, 2)
whether STT is useful to the anesthesiologist,
and 3) whether STI is acceptable as non-inva-
sive, intraoperative circulatory monitoring.

The following statements may justify to answer
to the above questions;

1) STI can be detected non-invasively, mini-
mizing iatrogenic complications. 2) The prepara-
tion time for STI measurement is minimal. 3)
Electrical safety is comfirmed. 4) The compo-
nents of the STI; PEP (preejection period),
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LVET (left ventricular ejection time) and the
ratio of PEP/LVET display some characteristic
.changes of depression and improvement of
.cardiac function by both anesthetics and sym-
pathomimetic agents used during anesthesia. 5)
STI, especially PEP/LVET appear to be sensi-
‘tive to changes in preload, afterload and con-
tractile state of myocardium 6) Automated STI
measurement provides the continuous and beat—
to beat information to the anesthesiologist. 7)
The simultaneous use of STI and pressure time
indices (PTI) as DPTI/TTI ratio provides in-
dications of the balance of cardiac oxygen
consumption with supply, and may be more
informative in regard to the cardiac conditions
fo the patients in perioperative period. 8) When
associated with monitoring of heart rate, blood
pressure and PTI, STI extremely improve the
.analysis of the cardiovascular reaction to phar-
macologic and pathophysiologic events, and may
be useful for the titration of anesthetic drugs
and for the detection of early changes in the
cardiovascular system of the patient.
However, it is also true that some problems
exist concering on the compatibility with surgical
procedures. For instance, face and neck surgery
.as well as procedures in the lateral and prone
positions can interfere with the carotid pulse
transducer, and so do procedures in the chest
with the heart sound transducer. Then STI
monitoring techniques using esophageal trans-

ducers should be evaluated. I believe that cur-

rent technology in medicine may make those |

-techniques applicable in the near future.
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