80 & B Ml M £520% £ 1% (1999)

MR RED IR TR E EL 2 B 1T 4
JE3 P ot PRV R 3 B A BE D A A

ol R, B R E P

2 =]

8 R B AR A\ L if B 1 A & f4T L 72 ASA 43
B2~ 30BETHD ) HIEHRE LK 234055 L
Foa3%E IR E L7z, B O R BTGP R
N (regional cerebral oxygen saturation, rS02) %
FERFHYICHIE L, MRbREEE & OBfRICO &
BEt L7z, 72, FERC2661IC D TIRPISEEIR
ERERIM L = BuANE (oxygen saturation of internal
jugular venous blood, Sjvo2) % {ll%E L, firf& s ke
BEBIPNSo & OF#EIZOWVWTHRET L. £
DFER, rSox IZFEBRE L REH 08 & SLITET
L, TEEREILO205# I ITIERE L IfEIC HE L
THEIET L7z, BEFAOLMBIZOVWTRS L,
PEBRE 1L # T RED 1Sz & EERS I RER D 1213
HRWIEOMEA R S 17 (Y=0.676x—10.631,
R?=0.474 p<0.05). M4FEEDOF Mz HH$ 54
AT IR IR 2 Y = 0. 79X1+ 0. 08X2—0. 77
X3RO, Y 250.67L ) KEFUTREERIC,
NS IUSIEREERE ISR S Tz,

Sjvo: DAL & R B sE R E & D213 AHRE
RSN, 1S02 & Sjvor & DRI IFFFICBIFRIE
RoNledhroiz,

PLE & D rSoz (3 PE B Ik % £ 5 Mg S R BIR A
T E AT I BV TR R O R E T 0 F
TI7ARIE & 7% B REMEATRIR S L7z,

1

R Y AR L AT (2 0 B i PR 1A
OTEERTHL. ZOFERELT, BEAFRIH

* TR KSR IR S

TR 1k (deep hypothermic circulatory arrest
(DHCA)?) | @A A IR B FH b 45~ B 1A 9178 B 1
(deep hypothermic selective cerebal perfusion
(DHSCP)3%), i 47 14 i ## 91t 1% retorograde ce-

rebral perfusion (RCP)Y) 7z EASHWHN B, FH

O Ok TIIRNEERR 7 NP RE R E O fe i 2

b1\ DHCA &AL L T\w5%, DHCA (21

BRI FARE OGRS Y 455°, 6057 &

WESINTWBES, AZE, Kk, METOIERE)

B, MEREER EOGHER EEEEICL>T

bRLLIOFEREILHORE= Y —DUIATDH

5. SOOETIE, BREIEPORME=F — &

L CRAFTMAMRE A (rSo2) KUY, WSERIR

IRER M ER Z BRI (Sjvo2) DMITEDS, 12 M

REEEDO T L RIIERLICEHTH 5 08B0 122

WTRRES L 72,

PS 1 ®

HFERIREM BRI OV E FER KW IEE
B & ¥ — T DHCA % i v T KBk
N LI & A7 % ftifT L 7= ASA 342 ~ 3 D&
BISBI DT, JEBRE LRI04 A ED43s %
gl Lz, Al & 0 S RERE E 0 & 5 FEFI A
SEOBRM Lz, ARFFRICEIL, MiEnicgRE 2
LEERANCHIEOEREERLYHME L CKEL
157z,

BB EECICRBEERE

PR RIS i RIc V7 y (T5mg) &%
d#%5 L, FMEUHICAIES I (0.25ng),
b Ra®y vy (25mg), RFV Y (25mg) R
FEBARA D 6053 HT & 30 AT e L 72, RREHEIZ K
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B7 2% =—) (100 ug/kg) % HEHEAKIZ, Fio
=10t L, #MEEKRBEOA VY IVT Y EHHL
7z, WPIRAE PRI ENET ORISR ERILR T A
SPHEH30~35mmHg & 7% A X 9 ICFAETER 2 47\,
BRI SRR L e o 72, ATUiEA~/%)
Ya—7 4 v 7R L B IEEh AR ME
B (®LRYT) B T7+0—7 7 4 /- Rl
T IV TR L, PERELL i SRS TR
DBEARIR THEAT L 7.

MR AE

rSo2 %€ l& non-invasive cerebral oximeter (So-
manetics £1 &2, INVOSR3100A &) % FH >, FREE
ARNC ¥ — 2 ARIEHEIBICES L, So & ifF
FERYIZHISE L 72, Sjvor I8 1226450 12D v TR
WA, ANSEIREY TR 27— T VA
L, #7—=7VOkmhNERIRKBICHS Z &
ZUHSHESIETA 3 L OV X-P \2CHERR L, R
LTCABL5Z & )il L7

e R ZOIEBRAF 1L AT, @FEBRE 1105715,
OEBRF1E205 1, OESREI1IE3055 5%, OFERE
1140578, OEBRMEIER TR E L7z, M, 73R
IE#T MBS I I 22 T B B 191247 b % terminal
retorograde cerebral perfusion |l % EBAL D Bk ML
PR SN 72 OEREILREICEO 2o 7.

W BT 5 e E O HE X AR IZ—8
P b Db EDM S 2 DORGFEFEREE 2 FRD 72 b D
kL7

£ ET R PG E U2 (mean £SD)
TaL, 2HOESEMEOKE Levene 12X -
72 (p<0.05). 2FEOPHEOAFE L HIRER
DA B 714 Student’s t-test |2 & o 72 (p<0.05).
HPFHICB VT T — T FEEOEDOHE L
Wilks D 5 4 5 RO F—HREIZEL 272 (p<0.05).
i, WEEHLEL 70 25 41213 Statview & U SPSS
R,

5] R

DR R FEFIAF OMERNT B M4, 134T
Y, FHERIZ65.0111.45%, TFIKEIZ58.0
+10.3kg TH o 72, 4361 O FIHE B2 11 B R &
64.6+15.94F, 3 A T BE 12205, 8 £96. 8
STholz. ()

@43BIH1361 (30.2%) ICHTIA RN RE R E AR

Do, ZONFIIIEL 2 6, EilkbEEopl (&
HE 4 51, —@EMEWEIR 2 B), Z5MERMAEZE 3,
N=F 2V 1B, —BEE 1 FITho 7.
7R 5% 156 % R B S5 7 0 S X DB BR A5 I IRE ) 1374, 2 &
16.6%, V¥ CPB H}[#13247.5+84. 95T, fuk
BEJERE ERETIE & 4£60.2+14. 24>, 188.3497.4
G & RBRRERE ERE T L B ICHBICRIFETH - 72,

(P<0.05, %)

OEBR= 1 D 1So 3 &I D F%d & & B
IR L7z, fEEREIEE AT O rSox (72.8+12.8
%) &IEL, 1EBRIEIR2054 (61.3+15.9%),
3050 (57.3£16.8%), 4053 (54.9+16.8%)
TIAEIEKTLZ (%4 P<0.05, B1)

OYE B 11 /T K OB BRAE 1L T R 1S02 1
Fixi 1k e IR RS £ TU376.549. 9%, 54.8+15.2%,
Mk B =R T1369.2415.7%, 41.24+15.9% &
B & PEBR S AT R I IR BRI I AT H s L

#& Back ground

Brain dysfunction
(+) (=)
case 43 13 30
Age (year) 65.0£11.4 | 64.5£11.5 65.3£11.5
Body Weight(kg) | 58.0+10.3 | 58.4+ 9.9 | 57.8+10.6
Sex Male/Female 30/13 11/2 20710
Arrest time (min) | 64.6+15.9 | 74.2+16.6% | 60.2+14.2
CPB time (nin)  [205.8+96.8 | 247.5+84.9% | 188.3+97.4

Mean+SD  Arrest : Circulatory arrest CPB : cardiopulmonary bypass
time *P<0. 05 vs Brain dysfunction (—)

(%)
100

90
80
70+
60+
rSO, 50- ® *
40
30+
20+
104

o T T T T 1
0 10 20 30 40
)

TRIRMFILER

B1 fERELDOD rSo. DZEL
n=43, *p<0.05 vs0, Mean+SD
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THBEIET L (p<0.05). MibEREREEREDTE
B IR T B rSor It REIERE ERE O FEBR 42 11
MTHOEICIER L CHFEICKEEZRL &
(P<0.05, 2).

OBEER OB LK TR 1So2 & JEERE 1L
B OB IZEWIEOMEBES R S 7 ([EF B
Y =0.676x—10. 631, % 5-% R>=0.474 (p<0.05) ).
ZOREIFERDIS % EFEX L (0.203, 1.149)
Thorz (H3).

®MEBE L H o Sjvor B IR T @M% 5~ L
72, BEZETREDON R o7z,

@B D S0z & Sjvo: DA IZFES b4
holz.

(%)
100+

90J
80
70
60
rS0; 504 *
40 %
30 T
20+
10

M LB 'ﬁﬂﬂlﬂl'fﬁ FAIRAE L B A ‘ﬁllﬁn:ﬂ'l’ﬁ‘
BUREREE(-) n=30

E2 {ERELA®RO rso. 0z
*p<0.05 vs JEEREE 1L E AT
Tp<0.05 vs tkAEREE (=) OIRBE LT
Mean+SD

TRBEREE (+) n=13

100

rSO,
(y)

0 20 40 60 80 100

R LLFER] (x)

K3 PEREILERE & rSo. RKE (BAE, 95%(EHXME)
Olitrekis (=) n=30
@litkiEEE (+) n=13
y=0.676x—10.631 R*=0.474

@R ILRTEED Sjvox (R ARfE) (3 Mit%se
BEERETIL. 045.7%, MitkeeIrMEER T9%6.9+
3.6% L MFMICHEREE X 2o 7.

Z =

JUMIBTAT TUEAN 5L % OB T RMAR BERE % % 31
HHERESNTEBYEY, FThWEHRAERT
WCTIEFDOFREREIZ3.6%17, 19%Y L EH=X
THbILPHFESNTNE,

AHFFEC O I iE RE B 2 D S8 AE B B 1230. 2%
LERTHo7., ZOHEL L TxZ L L7iER
I ETEBRE IR H34057 DL EOFEBNIC R - 722 &,
AT H PR E D A % & T — B L &2
ook Bbh s, BRI IEREE D405 K O IER]
EEDD L, 21.3% AR MNEREEE GECBIE
te) DREDOLNI,

W ICINEE R AN T v ADREDV T 5 L
WRBRICAT W 2EEL R, ERERE LT
F, K, AR BIERE L2 Sika
LERDPEZ SNLD, MEBEEREDRY % i
WCER LT, W4 52 &PMHMERREDEEL
FHHTALETCEETHL., FELOMERTIE, I
REDT-ODFE L LT, NEROWEEMEI D
Bz s DHCA 28 —F R E LTWA,
LA L, AR & 13V GBS IR R R I X BRI 28
H0, KR EERELFAERERICOWVWTRZB
BT DHENRONL. FEELOMFHTHE
L 7 B ISR IR E T, RN ERENBRED
W5E & ) EBIR20°C TIZ605r, 15T Tix120512
DIEERE L FF AR T 5. Griepp 5 I FHE
H -+ HIVEBRG SRS & 2 B EER K& ORGR
B & 0 10~15C O KR T604, Graham &
Stinnett!¥ 3 X UF Antunes 51 & FRAREER & 1 20
CTTI3604, Ergin 5 3 FEFEZER X Y12~15T
TO0 HEBEILFFARFH TH B Lt LT 5.
LAL, WETOBRE A7, FHEERELTOIEERE)
REZ LIC X 0 EBRE L AR A ER T A9, L
7o T, fFRELETOMEYRE=451) ¥ 7L
5N BREE 7 EINERAE R 1A & L IZMEE T
RO TR TH 5.

WE=%" >y r7okks LTI, SPECT,
PET, Cold Xe CT, HE#MEE CTllEd % BILHL
AR TR, L —9— F7 5 mMfaH? & &8
BT HNED, WTI LR THERRRE:H ORX

Presented by Medical*Online



M ERBIR FATRRERE B B 5 BTN E R E A ME 83

Foy )y LTUIEY TRV, AEIEZO
HED 7212, BRI E R L 728 B A R
FIANEE (rSo2) 2R L, FERAREITORE % A
B & DR 2B K L7z, [FIEEIC ISEERER
R e SR AN EE (Sjvon) DA A & B IR B RF-Aff
IZDOWTHRET L 72,

S0z 1F1977 4\ AR R T 2V F — DRz 8 &
Mk~ @ 5 2 & KOO Hb DR LIREE
12X D EFRIMED ZARY N T L ORISR ER 5
Z L X, Jobsis 51 |2 X o Tl AR A EE )
EHEE LTRESN, Z20%t o —5HK%
O BAIZ 5 1S02 & Saoy @ i IC E R AT
FERA SN, FEREEN, FEEMELTY TS A A
DNEEEE =% — & L CFRMrEl, EhiasEisT
DERICIEH SN TV 51920,

S0 D IFEAHIZ60~T0% AT L E ST W
b, BlbEEF CINES L OET, S0z O
B % 35%2), 55%% B\ 1360%%2 B L 9§ 5
WMENHDLP—FETERZWV. SEHOBEETIE
DHCA |2 X % [ME IR 3, JERER L
bIZRERDFE L ) R B EOMBAMEIR LN,
ZHUZ Hb O Pso PMERARIRD -0 TF L2 &1
IreEEzohb, KRISCTOMWBREILT O
rSoz (3 I & I T L, EERE L2054
IDERELERMEICHERL CHFERICKET LA
(p<0.05). Ausman 5%V & IXEIIR B T4l % (K AK
B(7C) TIMEIETFICAToCrSo: 2 ifllE L, #F
F5 L AR IME LT D S0 AME T L S0z (y),
OME IR (x) OICy=—0.87x+64 & EDOH
MAEE L TWwa, REIRRE, Rk SFE L 72
RETLEEFRI=2—0 v & 7)) THIBOKA S
MEERICIHE S, CMRO2 I3HIRKED 8 BIFETET
BEWESNTWAY, AERISTOIRETDH K
M DFE & IRBEHRIE & 2 A REMDSH Y, £
DIEL LTS DPWERIEETH Y, ko
Mtk ED BHIF R L FHICERHTH L L ED
N5, BEERHLIFEFEERL LB LGS, BRE
IFEEIEEERESAEICEL (P<0.01), rSoxd
PEBRIE 1L BRAGEE (IS TR [ IO B 2 VW OSEER
EEETRICIEEHR CAEICKEZRLL
(P<0.01).

BEEH D rSox (TEERAF LA T ) &R L
B ORI IEOME AR b, ZmsaisidE 3
O [ 7% #5095 % 15 X [ L BR AR (Y=0.006

x2—0.242x+39.469) LT &EZ N7, 512,
6 BRAE L R R (X0), 98 BR 45 1k B 46 F D 1So2
(X2), TEBRIEILATHED S0 (X3) & FEAE T &
LT, BEOFELHE T2 eiTo7z L
Z A, IR AR Y =0.79X140. 08X2—0. 77X3
AELNT. ZOHBEFVTIE, FV—TEL
ORI ENTL. 17, FEMERT—0.51& 20,
0.670BEERMEE 2 5. L2 >T, ERo¥
SR TR O NAHBIA 2 75%0.67L ) KEWE
FIIREERIC, A UTIISIEREERICHN S NS,
T/, FFEOHBIBEEORELD, X1 & X2
FA, X3I~vAFARERDY, X1 & X2 DENK
EVWRTIAF AT VEELR I EmE LD,
X3 WKREWEYAFAHMOF ) IFEREICED
Lo ns. BREOMEEICEH LTAS L,
X1 & X3 IZHE LT X2 DR IHED T/hEnis
o, HBEBY 252 5 B8P % L BREL
BFGEE O 1502 (X3) FEBLEKZ D D EER S
n, TEEREILEER (X1) LPRBREIER TR O So
(X3) i REREEOREZEBL D LE X
2% (O

Sjvor (340 7 g BR - A OE= % — Tl
M= (cerebral blood flow ; CBF), Mt EEE =
(cerebral metabolic rate for oxygen : CMRO2),
E/UEVE (Hb), BjiRImERZEAE (oxygen
saturation of arterial blood ; Sa02) DFFIE LT
BL, EWMHEIIHEATS~T75%, MiEBEOM
fl1350% & HiEs SN TW A0 Sjvor (T BT HETT
BICEET 5 ONFEAT, EEISAHASEME T
HbH7H, KR TEILB A T — TV & HAEE
RBRER (BB, FRIMIC & W L. Sivo: HiE
WEns, EWMOMEER - HOLE Z ) TIVE A A
THO AT EDVWEEL %575, CPB H I
KETHB Z &, BEREIERIMEI TNz H
T =T VO NE R g T A Y, EAD
T & ) IEMEREDS SNV, FRIMIC X 2
FE&AT 2 72, Sjvoz @ CPB H1 DMl € DA FIMER it
SEERSVE SR OBEIIER TS D 90% Ll
EDEHETH B2 L OHEIZR SN B,
EBRELEFHOBRBEIZOVTRELZREN V., &
FO#ERE T, Sjvo IEREIEF, HLA KT
fE[ %R L7z b DOt REREERE, SRR E
FIICARLELRALNT, WEEORIRMERIC
bEEEIRON o7,
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Fick ® equation . CMRO2=CBF X (Ca02—Cjo2)
(Cao2—Cjo2) =AjD0o2=Hb X {1. 38 X (Sa02—Sjo2) |
(Caoe : BYARIMEER &=, Cjoz @ PNSHFHIRINEE R
SE) TEENBLITEL, Sjvor RINBENE =
EMMERDOBRENRBTH L. LIZH > T,
DHCA ® & 9 Z [ i fe 1k6 Tld Sjvo: Dl E 13 E
BRAR , MEkREDE=% — & L CidflifEidr 2w
LEZ LN

F 7=, Sjvox & 1S02 @ B4R Tld McCormic 520
PBIEDOHBEE#RE L TW57%, SREOIETIZM
Bl 6N oz,

¥ & B

RARARIRIE RS LRI & 0 A LI B % H
1T L7z BE43BN oW T, TEBRIFIEP ORI RIR
EDE=Y — L LTOFEHAMEZ S0z & Sjvoz (2D
WTHRRS L7z, 2R, MiREREE 25 A
TAEBRE LR OROBEREDE=F — L LTI
S BEH TH Y, MikEEIE O BRI O
SRR D95 % 5 FE X ) LR AR (Y =0.006x>—
0.242x+39.469) LT &# 2z b7z, Sjvor 131§
B L R ORI RED E = ¥ — & L TIHEASERD
bNhoz.
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Cerebral Oxygenation Monitoring by Near-infrared Spectroscopy is Clinically Useful in Patients

Undergoing Thoracic Aortic Surgery during Hypothermic Circulatory Arrest

Junne Akiyama*, Noriko Nara*

*Department of Anesthesiology, School of Medicine, Iwate Medical University, Iwate, Japan

We measured rSoz2 during hypothermic circulatory
arrest and evalutated it’s clinical efficacy as a brain
monitor by analyzing the relationship between rSo2
and postoperative brain dysfunction. We also com-
pared its usefulness with oxygen saturation of internal
jugular venous blood (Sjvoz) in the same clinical
setting. In 43 patients undergoing thoracic aortic
surgery, rSO2 was measured by optical spectroscopy at
the following points ; before circulatory arrest, 10, 20,
30, 40 min after circulatory arrest and at the end of
circulatory arrest. In 26 patient Sjvo: was masured. In
the brain dysfunction group, rSo2 at the end point of
circulatory arrest showed significantly lower than that
of non-dysfunction group (P<<0.05). The rSo: at the
end of circulatory arrest correlated positively with the

duration of circulatory arrest in the brain dysfunction
group (n= 13, r = 0.67, P<0.05). A discriminate
analysis was conducted to detect brain dysfunction,
and the following functional equation was established:
Y =0.79X1+0.08X2—0.77X3. The patients whose Y
values were greater than 0.67 were classified into the
dysfunction group and those whose Y values wereless
than 0.67 were classified into the non-dysfunction
group. There was no correlation between the change of
Sjvoz2 and postoperative brain dysfunction. Further,
there was no relationship between rSo2 and Sjvoa.
These findings indicate that rSo: is useful for ditect in
of postoperative brain dysfunction in thoracic aortic

surgery under hypothermic circulatory arrest.

Key words : rSoz, Sjvoz, Deep hypothermic circulatory arrest, Brain dysfunction, Major vasucular surgery

(Circ Cont 20 : 80~85, 1999)
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