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R EEE W R T =Y — (ISR E=5 —)
WA 6 (near infrared spectroscopy. NIRS)

Modified Beer Lambert % (MBL )

ST IR % BRI (regional cerebral oxygen saturation. rSO,)
FRRE # LI (tissue oxygenation index, TOI)

SHBN R P I BEART  (carotid endarterectomy. CEA)

BNk N A 7 Z4lF (coronary artery bypass grafting, CABG)
itk i RN BERERE % (postoperative cognitive dysfunction, POCD)
WHESTIEMERE (cerebral hyperperfusion syndrome. CHS)
ARG BR 15211 (deep hypothermic circulatory arrest, DHCA)
NEAT PN #E ST (antegrade cerebral perfusion, ACP)

WATPENHEDE (retrograde cerebral perfusion, RCP)

PSS K7 —i (transcranial doppler. TCD)
AR FHEFE BN (somatosensory evoked potentials. SEP)
SHER A 7 > DHEAM (carotid artery stenting, CAS)
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[FUHIC (EFER)

JIbiA 22 oAl 2 AR RN 22 (perioperative neurocognitive disorder. PND) 7z & O JEI AN EE %1%, AR
FOER, RO, BN TFROEMNMDOAL LT, RE~NOAHSLEIREFICO BN EEL RITT
GHHETH S, &0 DI EELO AR PRI T R IMAEGRITHE ML T Y, RSO3
B RIS E 5 THEL 2o TS,

JRR RS DS ERT L R F I CTH D, MPIK - JEBRAE R, AR H, AR ORGERRNG, HEHIE LR &
GO W R BMIHAE SR b NG, EOHRT, TR 6 (near infrared spectroscopy. NIRS)
W EE= Sy — (LT, BRI EE= 5 —) 13, FFEEN MG IRNEEEEL NS ~
AR TELEF Y T4 L LR HWONTE 72, KRR EAEA XV M % &% BN
L, B RInE24T) 2 & TP REZ s (preventable cerebral injury) OEIEIZH 595 2 & A3 HIRE
INTW5.

N FE T HACHRIMAS R0, OIS FAT IS B0 2 0 RINERINEE R T = 5 — 0@ M ICBE 3 215
SrERE L, 7 AOBHLEERIDHOEELZ K-> TE 7. 0%, SHBIIRA 7~ M EMB X O
HKRENWRA 7 > b7 57 Ml 2 S MAENERICBWT, AT —oRBEHA ERIN-Z L 2%
F, Ao AL & EERIR TOTRH LRI RDENDE LIk o7

AREHIRTIE, TS OFHINHEISILR & 7o 72 2 His, BRI ERIBERT, SHBIIRR 7 > M E
i, WEBREIRA 7> b7 F 7 P NI IC BT 2 T RTERINIR % € = & — OIE & RS 2 B L, R
B COBARM L MIBEICOWTRD THRE Lz, BFOMAE IhETiCERSIN Ty A% %
A, AEZY—OBIEfEHZ LYWL T S22 EZHMWE LTS,

ARBERRAS, (CBBILAE T 3 & OVBE A PTRE 12 B0 5 IR I B s o kg & 2Pk Ricd5 5L, @
Yet=s ) ¥ VDL KIZET 252 2 MfFT 5.
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1. BADGBIMEFMICH T D EMHARES

1) BEiHREEDFREER

<Summary statement>

o FIMTIIMN RS L, Edbod UCEZE, BE, ks kIiERERE (postoperative cognitive dysfunction:
POCD) IZKHEN %25, BEDRFHMFEERPEBENEIC L 2FELZE2T2HELDOET, TOW
BIIZHERTH 5.

o AN B E 0 9 b ZEOFARIL, FFOLMFMICBNT01%TH L0 L, SHERK T4 <l
0.25-3.0%, TEEINR/N A /X A 47 (coronary bypass grafting: CABG) 0.8-3.2%, KIML4 T4l 4.7-11.2% &,
N5 DT TOIEAFRIIHD TRV,

o MBS FATNC BT 2% AR DA FIL 25-45% TIE O FAlr & lEXE <, POCD OF$E=IE, B
FEIZ 30-80% T 6 2 H 25 1 4EHETIE 20-40% I2FEDO B 5.

<fg >

JEIAT IR, R O S TR R R R R bR, KRR INE 1S & 2 B RN B A BT 2 HE L
bOET, ZOWBRILHEHKTH L. BRI IS IREZE, ¢ARE ETME, POCD 12K
INb.

JE Aty I 5 o> 5 Ay e R 28 D FE AR ST IR DR TFAN IS BT 0.1% TH 2 DR L, SHBIRFA <l
0.25-3.0%, CABG T 0.8-3.2%, AT.OJiliZz 2 KIMEFM Tl 4.7-11.2%, W RKEIIRBE N2 A7
¥ N275 7 MNHEAT (thoracic endovascular aortic repair: TEVAR) ICBWTCTAT Y NI 7 VDT VT4~
T — VB WA 213 3.9-6.3%, F&A T — 7 IV KRENIRFE LT (transcatheter aortic valve
replacement: TAVR) Tl 2.0-4.0% & HEZINTBY, TNOHDOFM TOMBMAEIED I ERIIZHLOTH
v (FR1).

WBEEIZ 7 4 7T (A F 720K EMAE), 74 70 G- 2 A aeiC T, shal, B, FMakkEsE,
FEIET, RFTAESEIRZ PR R VR IS EINL I N LD, ¥4 T I BI04 T T OFRAEKIL
ZFNEN31%, 3.0%, FEERIF21%, 10% L@V ERRESNTWEY., 72 EmEIchahE s b3
ZATTIBLOY A TN ORMBEEIHINT 5.

W ARDOFREZ, RO R, POCD ICHMET 5 L SR TWEY. ikt AEDFRAERY L
M5 T4 T 25-45% " E v EHE SR TwE (R2).

Fx1 FhOEE & BAMHBIEEDRER *x2 FMOBBECMBEARDRER
T S (%) T S (%)

FECIE T / FER SR T 0.1 F1 P B T4 4.4
SB IR T4 0.25-3.0 LR T A2 17-25
AT % B2 B IR 2 S A 78 24 0.8 I AR TR 17
)] AR RAYY 1.6-3.2 SRR T 17
SEBINR S A 73 2T + KB IR F i ot 2.7 SEBYIR N A 28 240 25-45
TEFR N A 28 20 + 45 I [ 4l 3.7 g B R B R A 33-54
SEEBINR S A 7% 23 + BB AT 3.1 R i A Tt 30-48
KBRS B ety 3.2
A5 A A 5.7
BRI 16
R T 0 4.7-11.2
W KBRS 5 A5 >+ 7T 7 NG 3.9-6.3
A 7 — 7OV KBIIR S B 2.0-4.0




% 72, POCD IZMfb ORIV TR S h, SlPills, HE, £, BT 2 &R ke
DERN IR L ERIN TS, POCD IEZIRLIETFMICBWTEIEL, ZOFHARIL 6.8-414%TH %
S B TR TIRBBEEE T 30-80%, 6 20 H A5 1R TIE 20-40% 12D S5 L i S hTw
5 7721, POCD (ZEBRIICH— SN2 B Wi RED R V728D, HIv 2 AR FEM AL HE 12 & 0 JoE
FEAST 72 B 7 & OMBE IR BT B LB D 5 P

2) BANHREEREDHNRE

<Summary statement>

o DB MAE TR (IR 28 2 F80E T 5 & JAMTIIFE CERI% 6-8 5128 L, 10 SEM O RMIFEBIZB VT H I
CDY RN 3HITETE 5.

s MR AZOFER, OEILE TR RO TROBIIESE3 5.

* POCD Z @7 B#HTIE, BEEL 2% S RHFIREBITE S, P HEETH 2 H G .

o MMM E 2 FIET A & HEAGOE 2 KT S, f&an, BENHEEZ L5610, o3 EMTN
FEEIR 9 2 IR 50l B & OCERONADPEETH L I L 2RRL TN 5.

<fg >

CB LSS TR 3 | AR JE 2 J60E 2 & RIMTIIZE C3RI3 6-8 51 L™, 7B THRICH B2 1T
§. CABG %1772 35,733 Bl & 0y Q12, MNP ZE DA U7z 575 1 (1.6%) LMMiZEZ R I S b o
TEBICHAREZKT 5 &, 1ERTIZZENZN83% vs. 94.1%, 54T 58.7% vs. 83.3%, 10 EHTIE
26.9% vs. 61.9%TH 1), FEMBNCHBZENA: U 5 & 10 £ O RIIFRGBIZ B W THIBIZED A U e b o 720E
BlE N, SO R 7 A3 ICEmE Y. F72, RN U7 B oL Eo BE T, )
N DAL 2 ) HE AT HIBR A T B Y

i P i 2 & RIS 22 A B DRI TR OB RO 53 %. CABG %175 72 5,034 %
XFEAZ 10 SE DB % 4T o 7245 R, RN ¢ AR 2 E U72ER (304 61, 6%) T, JETICS 5N —
K% 1.69 (95% fEHEX [ 1.38-1.97) &V A S TWwaY, F72, lithE A %IZ POCD ICRE L,
Wite 6 » HIZHTHT @ Mini-Mental State Examination ® LX)V F THIE L 202 2 BEOHEDS, CAELZR
fE L2 BHICHEICE WY, POCD /£ 5 &, BEHOHWAEGRICERZ 272 LAEKOE2 KT SRS
N0 % B 72 DTN % 5203 72 261 BT, fivts 5 AE M O RRAIRERE O HER % 388K L 72455, POCD % i
7B T, BHIRBIZEL, Ry 2SN ETHLEATEVI EAURSNTWE Y, —H, ik 2%
FET 5 L EVIETRICHME L, BERIIAEGO-EIMET L, #amy, BFEHELD K&V, IS 3T
2B 2 M E I3 2 @I 25l B L OCEFEONADVEETHL I L E2RBL TN 5.

3) BEMWHIKEEDFEEKRF & TRk

MOFERIIAED 2% ThHh 555, MG REIE, CHAMED 15%ITHS L, BIEHEEITILBREFERO
20%, ZVIA—AHBREIEGD25% L ZTOERLELEL TRHVEEGEZ 5D 5. ZHFHREO N ILT &I
50 ml/100 g¢/min T, B 100g 4720 3-4ml DEFE L 6mg D7/ NV I —A %MK 4. W= A F—34
BOBEWII L W-OBMIZE WG TH Y, Y 2 MIMmALETH 5.

(1) SEEPARSHT

<Summary statement>

o SHEDAR N B HBEAT (carotid endarterectomy: CEA) X SHBNARIEZ2 %3 2 AV EHiG# & L CHESL L 720k
TH BN, MHICHEIRO RN Z2ER 2 255 2 L0, BRME A50T 5 W 5.

o SHBNRERTIRE ORI BT DO E= ¥ — TEFli§ 5.

o My BN IM ORI & LC, SHBIIREW O MRIMFE ORI Y v &~ M REESHVWL LS.

o CEA 1% 0 5§ 72 I % 22\ 2 3 it iE 13 B (cerebral hyperperfusion syndrome: CHS) 258 1), Z D34 %13 1.9%
T, M k3 EIETHIL 26%, FATTETD 80% M &1 DHMIEE HD 5.
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<fg >

CEA XSRS 22 10 3~ 2 VR L L CREV. L72BHRETH D, BEETRE (>70%) - hEE (>
50%) OIEBEVESABIIRBEZZ AT LT, WRHEHIZ CEA 2N 2 720 DSBS PR RMENR T WA 2 &A%
SNEHRoTVAE™  KIUZBIFBHA FFA4 Y (WEPEETA N4 2 2015) 128\ T b HII/ME
B L IR R EER B 2 GO NEHARICINZ CEA 2179 2L 2R L TWwAY. L L, AETIIHE
NRDO—RE 72 W 2 9 5 2 &5, IR I Z &9 2 1 REVEAFETE S 5.

a. CEA fiTHRDAXEE

CEA i ORI OB & LT, SHBIIRAMA BT (2 PE D KGR, $EWMWRIED X 2 7 7 — 7 FHE SHB) IR
MR 20 & CH U A ZERIENZT 5. b &I o7 B & U<, SHBIIRER T O BRIMGTE OFERFIZ > v
YIMAEEHWAIENDH L. vy v MEBE R, KM SIE, oo SEIIREZE, 3o SB)IRIC
CEA % AT L 22 5 & Z D LBEMEDSHINT 2 L W S Tw b, Yy v MEEREICL-TY
FERIE R SHBN IR \Z & 2 R O FERRA S 5 720, OO W TIITE 4 OGRS 5. IHEZED
FEEFRIE, CEAMTHICV—F Y IZT v ¥ MRBEZAT) fix Tl 14%, ¥ % ¥ MHEZEATDRVHIRT
2.0%, FERWIZT v ¥ MHBEZIT) ik THEOREL LTNEEZZZICL720E 1.6%, HEHZFEEIEF
7 J — (transcranial Doppler: TCD) T 4.8%, WSHBNRK4G/T (stump pressure) T 1.6%, HMEEREER
L (somatosensory evoked potentials: SEP) T 1.8% & #iF S hTw 2™ BURTIZY v » ME{EIX, BEW
TREix D)8, WPk, stump pressure, SEP, TCD, EZhFREEN, LHRIMENEREZEE =% — % EH O
FZY) Y TREREBELATDNS.

b. CHS

CEA 2|2 B1F % B 2 AR IR B 5 (2B, SR8, RrmfEiR e £ 2 89 % CHS "85 51 %, CHS
VPR RIS X 2 BRI o> H BY IR E AR IS, BRI PR IS X 2 SETEIREEAIN D B 2 & T
BRI &SR ENDLEEZSNTWAS,. CEA TIX CHS OFIED Y — 7 134tk 6 HH T, 384312 1.9%,
P AL 0.4% WS F8HE L, M 2 39 L SETE3R1% 26%, A TE T 80% M S DHBBIEZ D &
s TnsY,

(2) KIMEFM

<Summary statement>

o KIULAE T 72 5T D REPIR S EBFATTIE, S0 BUMAE @i RHER 2 & 7= 3 fabrtk 25w,

o MR FRIH & LT, BRAAEERE 1, NEAT PRI HE R, AT e & DN REE S VW 5
5.

o FEBA AR M A = = — L 245 A UINEEDRE 2 47 ) NEATPERE DR T, R s = 2 — LI ABRMELIS
LB ERIER, BRI =2 —LOMEREIXMEMOERLSD .

o DVERENIRIFEECIXBIEDILRIC X 5 SO RUNE ORAE LML L, T ORERRICHENZ % 7295
K23d 5.

<fg >

KILE FAT 7 5 C D KBRS EBFM T, A O E U CBEBINR, ARSHENR, Z8HE FTER%Z
YL, ZOFEFILEL LD, 20 3EKOHIRIT VTS NG 2 MG 3 5108 G TEIIR IS
k% I UIN~ES) ThY, ZOFEFIHMBMZ W2 COPEETH 5.

Mg E 2R & LT, BB Bat i 2 00 RS 2 15 O 3125843 5 )i 2 IR SR i
R ) REIIRIEL D L WIS BE DM IE O FEEC X - THE U ERIENFIT SN A. Mgy
Fisk & LC, @ERMARIEMGER4E1E (deep hypothermic circutatory arrest: DHCA) R MEATPEMN#E 7 (antegrade
cerebral perfusion: ACP), 4TI #ER (retrograde cerebral perfusion: RCP) 7%, BB W Rk D JétIC
I VEIRL, WS LTSRN TW A, DHCA RIS & 1) — % K B o0 sl i o> i I i 1 % 45 %
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afesazhiR |

:3
AHET B A

FrEEAEN A

X1

W B8R BRI 55 3R 4 1 iy o0 di ot AR 35 BIIC BT, R A = 2 — L DN E R %
45 (114%) RO EHMESN TS, RMH =2 — L OMEREICL ) GREE)
MR~ % T ARt 5. (SCHk56 £ H5IH)

Wit B TIrbh 5 4%, IHEHR 14-20°C QBRI B\ T b R FFZE R X 20-30 20 fE &% T
Mg VEDS RN Je 535451218, DHCA B CIINREIIREECTH 2. 2720, HEGBAERIZ %
MA=a2—VZ&IFALBKERLYITS ACP TN A7, Il A = 2 — LI AT X % 155 BE OB IE O3]
BEIC X B EERIER, B%IMA =2 — L OMERYE (malposition) 12X 2B MOEHRADH 2 (B1). F 7258
T OMIEER 0 U CiAT3 2 BRI A S #ER 2 479 RCP &, MiisEn58/E% %2 DHCA & Wig$ % & 1iBs
1R[] A% 40 5388 2 72 E 51T RCP % F W 729EB1 Tl 1.7%, DHCA HAROIERFI T 30% &, RCP 2 X 1) B
HERHAEET A2 LAVRENTVEY. — T, WIEBICHS 2 ARG 2 M IS, BRIE & 729 T gtk
DB 720" ERENRD S ORER 13 400 ml/min 282§, #EWRE % 15-25 mmHg THEFR S 2 5 605%
W

AIZB1F 5 ACP & RCP DI TIE, KBRS M5 R BRI A 2L & B 72 S SR A& 3Rl Alr iz i
FESE D531 ACP 7.0%, RCP 85% THAZ D TWAWY . 72 Stanford A H 21k KB IR B T4 % %
B L7, WBINIESEDF AT ACP 11.2%, RCP 9.7%, < Oliod rpipiighE s (— @i o b %0
BE, xHEREE) EEH b E ACP18.6%, RCP182% TH Y, WINDMRHEETLED L7200,
ik D F AR EFKIR R TH - 721,

Mg I 2 > LR 3 Wi E & LT, Bk RE)IRAFBE < I S KBRS 5. 2013 S D ARIFFIZ BT 5
Stanford A B PE R B IR BT 12 BT B AR 1T 9.1%, WERREIIRIEIAEZL Tld 22.2% LKA R T
H0P, ZOREIBIEDOIKRIC & BRI DA BE, Ly ¥R F—FROMEINE & 0K &N
M & BIEERARANHED RIS 5 5% (B 2). B KBIIRMEE T, IERHER IS X 0 A2 & Ml
PIEIRZ BT LA H Y, TO XD BED 45% TIE, MBICEELMREFNREIZE SN v E DR
DD 5%,



R-SCA
RhRE

Intimal flap
entry

T DT
(D 2 RF—F, (BRI
2 Stanford A A2 KENIREREE(C H 1T DGEFRESE (cerebral malperfusion)
DFEF
WEBEBI IR~ L SR - e JE LN % PAZES 2 & & C, ARSHENIR, A58 FEIR
M BIR) ~DIMEAEMT 5. 7208 VR F—FROMEINIC X 5.0 ED
KT E SR EEROMENZBET 5. (STHK 62 & 0 H1H)

PCA = posterior cerebral artery, MCA = middle cerebral artery, CCA = common carotid artery,
SCA = subclavian artery, VA = vertebral artery

(3) /Mg

<Summary statement>

o NLOD T ODIRFMIS BT, 2RI O AR E R KBRS 7 B 22 EBEAI 3R 12 X 0 B IR A7 e X> 28
FREAVE U723 E120%, IR IMOJEH & % %.

o FEARELY, RIMER O EOKT TR Z ) &, MEEPERLT 285N 0H 5.

<fg >

DT T A0 &2 V2 55503, 22 O AR KRB IRERT 2B 7 & OB IIRVEDS L EETH 5 7%,
CNOAMMHPINRMOERICES3 5. BMEOHFABRECLY, BIRBHEZELLIZ VDL, TOREE
X, 023%THY, TNEAETH L5, —HAELD EERILTHRIT43% L EAT 2. £, ATU0M,
REYIRAE TR RR 72 & OREMAGIRIEIE - T, 225 CWRBE L, W, M/MREESE 7 & off O —E 230K
MEBRICA B IERIEDE U A% & S OARIE R DI E O T CE U A MEHERIC X Y, Billcyy
W& XN b watershed area (Z7/KEEFIN) DOUNER: % washout TE 2\ 2 & BB MO T AEREFITHB W T
FEEZZONTWE™Y @, N0 OEREE, BRI o BB 78 # gAY 50 mmHg DL LTz h
% Z LK E Y BIIRIE 50-70 mmHg THEFF S 11575, CABG B3 248 Bl 3\ T A L0 i o #E i 1
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% 50-60 mmHg THEFRF L 72 124 1 & 80-100 mmHg & & < #EFE L 72 124 Bl &2 Wi L 7235 T, 6 » HEED
FELHITZNZN 4.0% vs. 1.6%, MHZETIX 7.2% vs. 2.4% & N Ui OFERE % 55 S HEFF L 72ERI TR
HTho2®. —HT, NLUHITOEOGEREE, RTFOBERMSE™, BgEe i o kbt b i
Wanas™, $7: ERBEERCEHILE, BRKZEAGUET A1) 27 BFHICBT 5B FRIZD
WTIREZERE A DIESDX B REVIELWEEINTEY™, ATOMiT o FEBH T 220 TIZR 72
TlE 7\,
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72 & 512 Hejel 1%, [ U < TR T T CEA 2 %13 72 125 firf, 20 %1 (16%) (A7 12 g i Mot
JERDPHBLL, BRMICZEE L CWBBEOHBIR Y 7~ 7% D S0, fE O THRIZ 6% TH - 72D
xF L, R RE R AT L 72 38 T rSO, il A% 14.5% 384 L7z, SO, HOIEMEM X ) 10% KT % 4 v
A 7EE LA, IR 100%, HERIEIE 83.0% TH o727, T2 A ¥ T, RFTREETICBT %
CEA TSHBINR Y T > THED rSO, MEAFEHRAE L D 20% K T2 H vy b7 L35 L, BEMZTFHT 2 EEL
FRIZZNZN 705%B LU 924% Th - 72", THEHOMETIE, ERIEIRBEE= ¥ — 12813 2%
MOMMDOT 7 — LKA ¥ FDWT, SO, HDIEHEMHE LY 10% U EOKT E T2 EPZYTIERVRL
WBRTW5B. F72 CAS DMHF D rSO, O TIZH T 500t & LT, »Nb— YingkHiE, CEA BT 5%
Bk 7 > TR OEHE FERIC, RN % K863 5720, PEEIINE 2 B3 O B T2 5 20% -
FEL, 7Sb— VIR IINE 2 R CRES A 2 E BT 27 L LT0A.

CAS RO EELEGPIIETH S CHS IE 1L.1% THAEL, WMAMIMNLZ KT D Did 0.7% (CHS 23k U72ER O
¥168%) 12 hoEEN2Y. EHRINEESEE =¥ —1, CAS %0 CHS 545D ¥ — 7 25 12 W LA
& CEAMBICHARTHRINIRIET 22 2 &0 0, WMEEDOMEMIZE=5 ) ¥ FHRER 70D, Mk
TR IS BV CTZ A A E . Horie 51&, rSO, flid 7134514 SPECT Chff i S L7z v & A %
B AR L. 61T, SO, HOZA LYY — 1, il SPECT THAS L 72l FOS I & A RE M %
R L72%Y. Matsumoto S (X THHEVE 2 3 20 .0 rSO, MEASIEHEAE L V) 10% LL b E 5 L 2% T, CAS %D
CHS 564 A 7 H3En L iR _RT W 5%, Terakado 5 1%, Wi % % L-ERICBWT, FiER 5 9% D
TOI (tissue oxygenation index) ({F : #EfAF b =2 24k NIRO €= % — ® rS0,) (T FAEA A S 109% BN L
722 EHELTWAY, CEA O CHS 2B W TR MO FEIZ b B A B 7 BT I3 2 S Ok
BRIMEI Y PO —)ViifTOHFETH 55, CASTEIZOWTIE, BELTORIEZITRWE OHED A
SH*, I E TORE D E N L2 S AR BB STV R, JHHT ORGSR A T CHS
BIEDNA ) A7 L FHENTHAEIE, CEAZBIRT LI L EEIREEENS.
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a. EHRIMENEEREZ Y —DERRSE

<Summary statement>

o RIMAEFA TR O LIRS AR ZE O BIED S, HIE L D DAL,

o KIMAEFAHIZ B CTEARIRIR SR T = ¥ — IHERORE 2 ML T 5 720ICHHEEZ LS.
o ARGV R 3% € = & — I RIE FArh o il o #EREEOBMIZ S AHTH 5.
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KIE T ORI ZE D IR 4.7-11.2% E MO DB THRICHANTE L, BELRDOBLWY . BIICT
Wi EAEDSIN D % FoAlr %2 N L& m AL O W) & % open—distal :THIT ) B & 13 % PRE S 4 72 0 ORI &
SE DAL OIEBRAZ IS BT, IR C RCP % ACP Z2 W T DI 2 M3 2 LB U L. Lizds> CH
FMICBIT AWM EIEETH Y, THRIENBEE= Y — 2V iHii2sH X a0 —>oTHh 5.
IHE TR EE S E =y — i KIMF TR COMBEEL OEITR SN TWEY . $72, Kiss
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HBHERE et | IERIEL Ty Mz & o) 5 FAR SO, RFAMITME (FEHEME D S D)
Orihashi et al'” 2004 PNIIKES ZATT+UH27% ) 0
Eur ] Cardiothorac Surg 26 ¢ 907 59 SCP 54714 10% TOS-96 <60% % 7214 55% ORFH
Olsson et al'¥ 2006 K INVOS™
J Thorac Cardiovasc Surg. 13 : 371 46 SCP 2471 13% 4100 (65-80%)

Fishcer et al'” 2011 PN (K= WRGPHE S FORE-SIGHT

0,
J Thorac Cardiovasc Surg. 141 : 815 30 DHCA*ACP  1SO, IEF & B b ELITE™ <60% @ area under threshold

FAirh ACP H OISHBIIR 7 = = — L DA $HE T BIIRN DR AN & 2 A7 ISABYIR 380 00 L3 B 55 > K B ik
fif B > SR B IIR~ O F8E e D R LA 9 IR RE S 72 & % £SO, MO AT DB X ) I T & 7285 0%d
5.

b. 7I—LRA D~ EBREBROXG

<Summary statement>

o IARHVRINEE R T = & — DO FEHEA 60% B 5\ 1 55% MK T L 72 B L O FLHEAE D 64-80% DT
kS L OREEATREN TV S,

o KIE FAM o 18O, MO LA ZEDOF 7272 MBLUIK O F O G EDO W REMEA R V-0, ZOfix b &
RN ADHETH 5.

o HERBIIRFAN IS BV TH M ACP 2> & Wil ACP ~NEH 3 2 HIWH I ARIMRINIB R E =5 —»BEHTH 5.
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& 2 ICKINE T CORBEZED T4 L rSO, DMl % BEF L2 27235, Orihashi 5 (% 25 C T® ACP
W CRIMEE Tl 247 - 72 59 BN LRI E R T = % — 2245 L (TOS-96 b 27 v 7 #8), 16 #)
(271%) 128471 L N ORREEY»SELL: 6B 66T 4 7 1T RMEEENFEE). 20 16 EFI TR
ARAVERIN R T = & — FWED 60% D 5\ 1d 55% KM T LB RIAED - 72%. WigziRI L6
1 7C 1 S B BIR <2 i e B IR B35 0D T i B 0 S i B S A SHEE & 7B CHR I L AR RIN R 35 € = & — DA D RE
ARV AR 46 1D ACP %\ 72 KIS T TOME T, 6 61 (13%) 125 4 7 1 ONbEEISRZ Y,
Z NS DIEBNZ rSO, IZHIMED 65-80% ML T LT w5 GEREZERERNIIZEILZ L), HHZ Z o S0,
DEAFEDBEEDOMMIIZI > T\ b, Fishcer ® FORE-SIGHT ELITE™ 2 H v 72 Mt 1™ b 5 12 FR
E L WA SO, D 60% i @ area under threshold & i D% & b 7- E R E i DS PHE & OBEIVR E N
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NS OWRES SRR RE T =5 — T KMEFM B THRBEEORBICAEN THLLEZ LN
L. EHRIEINIE ST = ¥ —EAFEHEM D 65-80% 1AL T L2 a e e A2 O MBI Z DR 2 Biat L
UETLLENDH L. P LORMFOMBERY, DR, REARL 2 FHERTILEND 5.

KIME TR AN 1SO, DO EAZEOHHIZ L ) ANOF M OFEFREEZ B TX 2MErH 5. AN
ix, ACP MO BEBHEIIR 7 = 2 — L O S8 TEIR~ DX A & 2 4 PISABH IR IR 0 Mo a5, bk K8
IR 28 2 151 C D SEFRBINR A~ D IR BfE D MR A D MR 22 BRI S 7228, wFhb =2 — L ofE
L EORERAN AL ) WEEZN#HTE TV,

X 5|2, Harrer 5 O TIE, S ABIIRTR BV TH M ACP 2 5 Wil ACP ~ZE T 3 2 H Wi 12 Tk
SRR R REE =y —PE M TH A I LHRENT VS, 2F ), HWEEIRA 54 FE IR~ ACP
BIEL, LA SO, 3Rz N AUE K ACP @ A THETE 21T\, D 180, 2METF L 72¥4 (1S0,<
50%, TOI O EMDE TS 15-20%) 1ZIZ/ALSHBINR~D ACP % B L THHESE 2 #EFF L T\ 5. Harrer
S51FEE A L DREBITHH ACP DUENDH - 72 L BTV 5Y,
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<Summary statement>
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o JEBKEIR A 7 > + 775 7 T+ WAl CTORRIMRERFE € = ¥ — O IO W TIESI S & 10-20
BIOFER %2 £ & DIMET DR SN T 5.

*1S0, €= % — FIfT» 7277 5 ~F TEVARJERI TI, SIS O MR R ICMEERZITH) 2 & T
SO, D F &MWL, F2MBEREZ0HHT 52 22X ) 2 0fl% [IHE S KR E 2 [T X 2285 H
5.

o LiBEBHENIR~HHBIPEER T 12 in situ fenestration % PFH L72fERITIX, A7 > F 797 MERIZX % rSO, ®
BKTFRORT Y PHBIZL 2 ZOMHEORIEDIFM SN TN S, 7TI—5KA v M a2 LI X DK
BEEL G TEXTWA,

o FT T U F AT ) BT RSAB IR UE R O rSO, DAL T & Z oL, Willis BylRE % A L 72 MR AT i
DIEEIZI YR B,

o 7T —ARA Y MIFIMED 10-20% UL EORT B B I il 40-50% LA F & L7z i 5% .
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C O T ORI T = & — 12OV TUTREGIFRE A, 10-20 BIRTEORESI % T L & TOME A%
ENTHBY, ZOHMAMIRENTVS. UTIKERSOHE 2B,

SRR EIIRIGIE BN B THIE YR T EATKEIRA S 538 3 A ME T 75 v F 2477298, 75~
F OB O 90 mmHg % AR L T rSO, GERIMRMIRE €= % — MO Z L) KT 2 9HEo
10% BUF 2 Bh X IRE s 2 [l © X 2285 538 %Y. £72, fREEVERBIIRISH$ 5 AT REYIR A T A% {8 e %
DR EINR O P FEEEBIIRE (2 LT GERR 2810 L CHEIE MR It &2 W72 BEHEDS D 5 728) 538 3 Ak
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ELITE™) OZAbizZ L <, #4 L 72 MIEB MBI SR I LB & SN A HHE D H#ET X Tw»a™,

Ay 74— FBAERE (= PYESHETET) ERIISHFLTT YT ¥ 7Yy —VE2FELTY— V1
DFWAT Y 77 7HEAELRED? SRS E LT TNT T T v F 2T 7ERICB VT, HEio
MRA THEA ORI DZEEIE T 55T - 72 SR OMEWT 12 L D rSO, (INVOS™ 5100C) & 67% 55 50%
IR L7z, ZERBEBIIR 2 & dit &t 200 ml/ 7 CTLEBSHENIR~FBIEER (11 59) %47\, 1SO, fHeE FicF
WA VIR E 2 R S TR & e L 22w 2 27,
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% MR rSO, DfEAE %, 20% % 82 5 LD S DT H 5 013 50% R~ O E DT & L THH
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AT v b ORERIZHECTH O SO, IZFFEE AR OFEHEME X VIRT L7225, #ERO - OICHM KT
Y%L, RSB L ORMBEEROMBIZE ) ZOEIFHEHEL TW5 (B2). 76055 rS0, DFEHEfE % Tl
DZDHH 5 FIDSIE LAIC K D L7z 1 BRI TR, 1FIEERMIC XD ICU WENE
AL L 72532 M LIAF O B #6558 13 BLATF TR BE S 2 3860 T e n,

28%4DFT 7T Y F A7) v FTEVAR Z47 - 725ER 2 MRA 12 & ) ZEA ORILT A E O A T 2 #EZ 5
JT (11 %257 4 ) ZABIRAGEA) AR SHENIRERTIZAE 5 rSO, (INVOS™ 5100C) DZE LA ki S hTw 5.
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e L AETENT, 779y FRECLAENRFT LIV R E->Twad (F3). 79—24KA Vb
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80 80

70 ~ 70 i
a °
X . s .
N— * o
N 60 O 60 *
)
@ &

@

H 50 50

40 40

c 1 2 3 4 5 6 7 o 1 2 3 4 5 6 7

0: MEREAR 1:#@ERHI-a2L—avhl 2: X7V /57 FEREE 3: X7V 757 FERE
4: 27777 FERA®10S 5 ERERAE 6 PESRER 7: FEET
FigfE+IE#RE *P < 0.05 vs FEHEAR] #P < 0.05 vs £rSO,

X 2
(3THE 39 & b 7R
A Il % rso, B % rso,
(%) ki rso, (%) I k& rso, .
80 - 80 » I_l
70 + 70 4
~ o
le) (@]
(260 L (e 60 1 I
50 + 50 ¢
40 - 40
B ¢ % B i %
AR RN EREEIREN
A4 Y RBIRBERIES B 4 L RBIIRBTRERES *P<0.05 vs ZHREEHIRER
X3

(SCHE 40 X b 7k

Pl E o2 & iy L # P o B L B E A5 2 5 V' — >~ 0525 2 £ TO TEVAR Tl rSO, E=% —
DEAEEREVEEZ SN,

3) (Dl iy
(1) SEFRMREEERT =9 —DERRS

<Summary statement>

o NLOi 2 V720 FRNIC B W CERIVINIRE E= 5 — 2 X 274 F Ty A4 71, TokEEL
B CT&2L3INTWVAES.

o N % F 72 Dl Tl b O E ARAM BRI R 35 € = & — DR T 134 2 = AR REBE 55 POCD & A %6
i & B .
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Goldman et al.”" 2004 1245 & CABG 54 712.0% INVOS™ W Lo
Heart Surg Forum 7:E375 1034 #  1S0, E= 4 T 0.97%\ZiR 5100
Edmonds.” 2005 286 CABG 54 713% INVOS™ 4% (BESESE RO T3 1H)
Ann N'Y AcadSci 1053:12 332 SO, € = % T I10.3% 3% 4100 (20%)

F4 DEFMRICHITS POCD, BARSIFEFANMEEEE -9 —

55 RARAET T g SOy SOL REMIMN o pocd, wAkE oML
e oy e e e N SR .
}{ %)af(iiilff(;rac Vasc Anesth. 182 ?05452 101 LT INXl(())gTM < 43‘?65;/3 bin POCD o
gl?:l ? é;raé.iz’thorac Surg. 332 (2)05%0 100 Ir i INQII(())SIM ( ; ggzﬁ ) POCD x

28) b

iﬁ;e{‘}?g:;: 8Surg . siozoges 240 CABG IN;ll(())gTM f&??CO/O POCD %@%O&):ng% X
Shocenetal. GO s e YOS <50% POCD o
o 2 s amEm VRO <65% POCD o
e et Al e owe NIRRT SR o
o T LR A% 0
Frfltl::‘:ce{%;deigizz Thorac Surg 1?)01151 642 CABG >80% & HEFF TAK %ﬁfiﬂfféﬁﬁo
I\A/Ir?r}ll ?a(iilsfrgfé:;h. 162 ?1152)2 1000 GWETH - Bquanox >85%°/;£¥g¥£§ ® xi: qﬂ:ﬁhaiqé'é% BBEAC L 28050

AUC : area under the curve

% TR 72 58 BT R O i % o0 72 BRSO B HECT R O ML LI FE A I 7 2 &S 5 T EAURINT
b\551,52>.
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<Summary statement>

 WRIVRMIRZ T =5 —DT T — LKA ¥ b2 REEMWD» S D 20% & LTEHS 2 LLOBTHRDO s 47
11 DR EHER L T X HUREMED D 5.
« LT & POCD, flifet ARFRA LIERIMRINIRFEE= 5 — DT 7 — LKA ¥ MIIEHEMD 5 20-30%
PRI L2 AR llfliAs 35-65% X DK T L72a e shTns., F-2n0 60T IET
L 7z area under the curve b iHifilCflif 2T 5

* 1SO, D FLHEAEH 5 D 20-30 % K T R FE it 50%%7’7 ARAVIEL, ZRHEMAICLDLEHESE
LHTIVTY ZABRBEINT NS

* 1SO, DFE KT, EFMEAL, S OME, BRI BILKRF DT, FHEIRE, T OFIRE, ORI
REFIRMRSR A, NEZOE VRER E2 iRl 5 2 & Thiz & o - S O & PHE 2 BEK T &
BLUREMEDSH 5.
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BaERE L22#EIE % < RN (F4). KM INVOS™ % NIRO® %2 W 72282813 L A & T
SO, R TOIfH CHHMli SN TW 5 Z L 2%\, S0, R TOI O fE i1 FEHAEAT 35-65% L D IKF L7=86 %
720%, FEHEME D 20-30% DL FIART L7285E (A WIZFN S D area under the curve) £ LTWA. IThF
T 5 DD T rS0, D & POCD O MEMEAR & M4 2 O ity THIMEPEA 2 WS L KT v b,
B2 BAERDS D EEIZE D TR WA, Hwv S5 M OHE RIS POCD O &M, HIER



WLCTOBLIREMENDHS. $72, TAKE SO, KT EDOMEMEDLRENTHEY, TREN5, TR
WMiEFZEE =7 — DD T & POCD RHAZDFEAEIIENDH ) T o O F RN RIMVENE R E = & —
BERTH LMD 5. S HITERIRINEER T = & — 2RI LR B (Lo 80-85% % #ff
) 2179 SEICX DV RBOEARDOFRAE R, MROHEZA I T OREYIHELNL I LIREINTV D,
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Bip, EAIEREOIEEAE o 2 E MG L Twab. RRFZETIE, SO, 2SIEHEMEA S 30% KT L 72
WA A AR AT TWA. 150, D 30% KT A1 0 Ph B\ 7256 2 IR AT & 3425, FEBEIZIE 15
AL T 3 AUSILE Z Bl LT 5. Denault 5°V1%, SO, DIEHEAED 20 %K T & ERME 50% % 7 7 — & K
A PMELT, 8DODATy TnbhbTNVI) AL%xBLTWwa, Murkin 5 & Denault 5D 7 )V I
AN — R L2 N O DIETFRIC BT AT 7 — 684 ¥ b EBERoe HEEZRT (H4).

SO, ¥H K (GEMAED 20-30% 1K) i, EWIMERAL, JEF oA, BIRM ERILKE S E, FHH)
WRE, HOEIRIE, OFREL RATIRIMEE R, NErol vigEsr & 2mEl, Racitsysae
T % & 7 BRSO G IHEZ B T X 5N H 5.

BRI O B8 ZH) & TN T = & — OO ZAL % A L TRk o | CHEise 2 i+ 5
DTN TS, MEHRRIIT O H CHERED R /2N 2 HPHICH % L MEOEH (35 X) 1Tx LTIk
AMERIRIR SR E = & — OEIZ IS U CHIBIBIARDSES < 72 2 (AT RED TR 28 5 L B 22 5).
ZOFRETHEAMIT B & AT Ui O#ERED FHRIZ50mmHg £ £ 2 5h 5™, LaL, 4 0fERo TR
1¥ 40 mmHg %* 5 90 mmHg OHPATRKE L IEHDOVTWAH I EHRENTNEY,

SEXH

1) Nielsen HB: Systematic review of near-infrared spectroscopy determined cerebral oxygenation during non-cardiac sur—
gery. Front Physiol 2014; 5: 93
2) Carlin RE, McGraw DJ, Calimlim JR, et al. The use of near—infrared cerebral oximetry in awake carotid endarterec—tomy.J
Clin Anesth 1998; 10: 109-13
3) Kirkpatrick PJ, Lam J, Al-Rawi P, et al. Defining thresholds for critical ischemia by using near—infrared spectroscopy in
the adult brain. ] Neurosurg 1998; 89: 389-94
4) Beese U, Langer H, Lang W, et al. Comparison of near—infrared spectroscopy and somatosensory evoked potentials for the
detection of cerebral ischemia during carotid endarterectomy. Stroke 1998; 29: 2032-7
5) Cho H, Nemoto EM, Yonas H, et al. Cerebral monitoring by means of oximetry and somatosensory evoked potentials dur-
ing carotid endarterectomy. ] Neurosurg 1998; 89: 533-8
6) Samra SK, Dy EA, Welch K, et al. Evaluation of a cerebral oximeter as a monitor of cerebral ischemia during carotid end-
arterectomy. Anesthesiology 2000; 93: 964-70
7) Hirofumi O, Otone E, Hiroshi I, et al. The effectiveness of regional cerebral oxygen saturation monitoring using near—in-
frared spectroscopy in carotid endarterectomy. J Clin Neurosci 2003; 10: 79-83
8) Mille T, Tachimiri ME, Klersy C, et al. Near infrared spectroscopy monitoring during carotid endarterectomy: which
threshold value is critical? Eur ] Vasc Endovasc Surg 2004; 27: 646-50
9) Yamamoto K, Miyata T, Nagawa H. Good correlation between cerebral oxygenation measured using near infrared spec-
troscopy and stump pressure during carotid clamping. Int Angiol 2007; 26: 262-5
10) Moritz S, Kasprzak P, Arlt M, et al. Accuracy of cerebral monitoring in detecting cerebral ischemia during carotid endar—
terectomy: a comparison of transcranial Doppler sonography, near—infrared spectroscopy, stump pressure, and somatosen—
sory evoked potentials. Anesthesiology 2007; 107: 563-9
11) Pennekamp CW, Bots ML, Kappelle L], et al. The value of near-infrared spectroscopy measured cerebral oximetry during
carotid endarterectomy in perioperative stroke prevention. A review. Eur ] Vasc Endovasc Surg 2009; 38: 539-45
12) Pennekamp CW, Immink RV, den Ruijter HM, et al. Nearinfrared spectroscopy can predict the onset of cerebral hyperper—
fusion syndrome after carotid endarterectomy. Cere- brovasc Dis 2012; 34: 314-21
13) Zogogiannis ID, Iatrou CA, Lazarides MK, et al. Evaluation of an intraoperative algorithm based on near-infrared refracted
spectroscopy monitoring, in the intraoperative decision for shunt placement, in patients undergoing carotid endarterecto-
my. Middle East J Anaesthesiol 2011; 21: 367-73
14) Ogasawara K, Sakai N, Kuroiwa T, et al. Japanese Society for Treatment at Neck in Cerebrovascular Disease Study G: In-
tracranial hemorrhage associated with cerebral hyperperfusion syndrome following carotid endarterectomy and carotid ar—
tery stenting: retrospective review of 4494 patients. J Neurosurg 2007; 107: 1130-6
15) Ogasawara K, Inoue T, Kobayashi M, et al. Pretreatment with the free radical scavenger edaravone prevents cerebral hy-
perperfusion after carotid endarterectomy. Neurosurgery 2004; 55: 1060-7



16)

17)
18)

19)
20)
21)
22)
23)
24)
25)
26)
27)
28)

29)

30)

31)

32)
33)
34)
35)
36)
37)
38)
39)
40)
41)

42)
43)

44)
45)

46)

Malas MB, Dakour-Aridi H, Wang GJ, et al. Transcarotid artery revascularization versus transfemoral carotid artery
stenting in the Society for Vascular Surgery Vascular Quality Initiative. ] Vasc Surg. 2019; 69: 92-103

Allain R, Marone LK, Meltzer ], et al. Carotid endarterectomy. Int Anesthesiol Clin. 2005; 43: 15-38

Mangin L, Medigue C, Merle JC, et al. Cardiac autonomic control during balloon carotid angioplasty and stenting. Can J
Physiol Pharmacol. 2003; 81: 944-51

Kamii H, Sato K, Matsumoto Y, et al. Periprocedural monitoring with regional cerebral oxygen saturation in carotid artery
stenting. Interv Neuroradiol. 2007; 13: 53-7

Padhy SK, Ajayan N, Hrishi AP, et al. Novel application of near-infrared spectroscopy in detecting iatrogenic vasospasm
during interventional neuroradiological procedures. Brain Circ. 2019; 5: 90-3

Horie N, Kitagawa N, Morikawa M, et al. Monitoring of regional cerebral oxygenation by near-infrared spectroscopy in
carotid arterial stenting: Preliminary study. Neuroradiology. 2005; 47: 375-9

Incitra D, AntuSevas A, Aladaitis A, et al. Near-infrared spectroscopy as a predictor of cerebral ischaemia during carotid
endarterectomy in awake patients. Vascular. 2020; 28: 301-8

Hejcl A, Jirankova K, Malucelli A, et al. Selective internal carotid artery cross—clamping increases the specificity of cere-
bral oximetry for indication of shunting during carotid endarterectomy. Acta Neurochir (Wien). 2021; 163: 1807-17

Khan JM, Mclnnis CL, Ross—White A, et al. Overview and Diagnostic Accuracy of Near Infrared Spectroscopy in Carotid
Endarterectomy: A Systematic Review and Meta-analysis. Eur ] Vasc Endovasc Surg. 2021; 62: 695-704

Yastrebov K. Intraoperative management: carotid endarterectomies. Anesthesiol Clin North Am. 2004; 22: 265-87, vi-vii
Ogasawara K, Sakai N, Kuroiwa T, et al. Japanese Society for Treatment at Neck in Cerebrovascular Disease Study Group.
Intracranial hemorrhage associated with cerebral hyperperfusion syndrome following carotid endarterectomy and carotid
artery stenting: retrospective review of 4494 patients. ] Neurosurg. 2007; 107: 1130-6

Matsumoto S, Nakahara I, Higashi T, et al. Near—-infrared spectroscopy in carotid artery stenting predicts cerebral hyper—
perfusion syndrome. Neurology. 2009; 72: 1512-8

Terakado T, Marushima A, Koyama Y, et al. Effectiveness of Near-Infrared Spectroscopy (NIRO-200NX, Pulse Mode) for
Risk Management in Carotid Artery Stenting. World Neurosurg. 2019; 131: e425-e432

Hu Z, Wang Z, Ren Z, et al. Similar cerebral protective effectiveness of antegrade and retro grade cerebral perfusion com-
bined with deep hypothermia circulatory arrest in aortic arch surgery: a meta—analysis and systematic review of 5060 pa—
tients. ] Thorac Cardiovasc Surg 2014; 148: 544-60

Orihashi K, Sueda T, Okada K, et al. Near-infrared spectroscopy for monitoring cerebral ischemia during selective cerebral
perfusion. Eur J Cardiothorac Surg 2004; 26: 907-11

Olsson C, Thelin S. Regional cerebral saturation monitoring with near-infrared spectroscopy during selective antegrade
cerebral perfusion: diagnostic performance and relationship to postoperative stroke. J Thorac Cardiovasc Surg 2006; 131:
371-9

Fischer GW, Lin HM, Krol M, et al. Noninvasive cerebral oxygenation may predict outcome in patients undergoing aortic
arch surgery. ] Thorac Cardiovasc Surg 2011; 141: 815-21

Orihashi K, Sueda T, Okada K, et al. Malposition of selective cerebral perfusion catheter is not a rare event. Eur J Car— di—-
othorac Surg 2005; 27: 644-8

Sakaguchi G, Komiya T, Tamura N, et al. Cerebral malperfusion in acute type A dissection: direct innominate artery can—
nulation. ] Thorac Cardiovasc Surg 2005; 129: 1190-1

Harrer M, Waldenberger FR, Weiss G, et al. Aortic arch surgery using bilateral antegrade selective cerebral perfusion in
combination with near—infrared spectroscopy. Eur J Cardiothorac Surg 2010; 38: 561-7

Uchida N, Katayama K, Takahashi S, et al. Total arch repair using supra—aortic debranching technique with banding of the
ascending aorta for endovascular stent graft fixation. Annals of Vascular Surgery 2013; 27: 354. e355-354. €358

Marumoto A, Yoneda K, Tanaka K, et al. Hybrid Repair with Reversed Sequence Supra-aortic Debranching in Ruptured
Arch Aneurysm. International Journal of Angiology 2022; 31: 56-60

Sakakibara S, Yamauchi T. Selective cerebral perfusion for reduced cerebral blood flow during debranching thoracic endo-
vascular aortic repair. Journal of Vascular Surgery Cases, Innovations and Techniques 2025; 11: 101707

Wang K-R, Gao M, Wen X-H, et al. Anaesthetic management in endovascular total aortic arch repair via needle-based in
situ fenestration: a case series of 14 patients. Journal of International Medical Research 2020; 48: 0300060519893517
Takahashi Y, Murakami T, Sasaki Y, et al. Safety of perioperative cerebral oxygen saturation during debranching in patients
with incomplete circle of Willis. Interactive CardioVascular and Thoracic Surgery 2018; 26: 965-71

Goldman S, Sutter E Ferdinand F et al. Optimizing intraoperative cerebral oxygen delivery using noninvasive cerebral ox—
imetry decreases the incidence of stroke for cardiac surgical patients. Heart Surg Forum 2004; 7: E376-81

Edmonds HL, Jr. Protective effect of neuromonitoring during cardiac surgery. Ann N'Y Acad Sci 2005; 1053: 12-9

Reents W, Muellges W, Franke D, et al. Cerebral oxygen saturation assessed by near—infrared spectroscopy during coro-
nary artery bypass grafting and early postoperative cognitive function. Ann Thorac Surg 2002; 74: 109-14

Yao FS, Tseng CC, Ho CY, et al. Cerebral oxygen desaturation is associated with early postoperative neuropsychological
dysfunction in patients undergoing cardiac surgery. J Cardiothorac Vasc Anesth 2004; 18: 552-8

Hong SW, Shim JK, Choi YS, et al. Prediction of cognitive dysfunction and patients’ outcome following valvular heart sur-
gery and the role of cerebral oximetry. Eur J Cardiothorac Surg 2008; 33: 560-5

Slater JP, Guarino T, Stack ], et al. Cerebral oxygen desaturation predicts cognitive decline and longer hospital stay after



cardiac surgery. Ann Tho- racSurg 2009; 87: 36-44; discussion 44-5

47) Schoen J, Husemann L, Tiemeyer C, et al. Cognitive function after sevoflurane- vs propofol-based anaesthesia for on—
pump cardiac surgery: a randomized controlled trial. Br J Anaesth 2011; 106: 840-50

48) Fudickar A, Peters S, Stapelfeldt C, et al. Postoperative cognitive deficit after cardiopulmonary bypass with preserved ce—
rebral oxygenation: a prospective observational pilot study. BMC Anesthesiol 2011; 11: 7

49) de Tournay-Jette E, Dupuis G, Bherer L, et al. The relationship between cerebral oxygen saturation changes and postop—
erative cognitive dysfunction in elderly patients after coronary artery bypass graft surgery. ] Cardiothorac Vasc Anesth
2011; 25: 95-104

50) Schoen ], Meyerrose J, Paarmann H, et al. Preoperative regional cerebral oxygen satura- tionis a predictor of postopera—
tive delirium in on-pump cardiac surgery patients: a prospective observational trial. Crit Care 2011; 15: R218

51) Palmbergen WA, van Sonderen A, Keyhan-Falsafi AM, et al. Improved perioperative neurological monitoring of coronary
artery bypass graft patients reduces the incidence of postoperative delirium: the Haga Brain Care Strategy. Interact Car—
diovasc Thorac Surg 2012; 15: 671-7

52) Mohandas BS, Jagadeesh AM, Vikram SB. Impact of monitoring cerebral oxygen saturation on the outcome of patients un—
dergoing open heart surgery. Ann Card Anaesth 2013; 16: 102-6

53) Murkin JM, Adams SJ, Novick RJ, et al. Monitoring brain oxygen saturation during coronary bypass surgery: a randomized,
prospective study. Anesth Analg 2007; 104: 51-8.

54) Denault A, Deschamps A, Murkin JM. A proposed algorithm for the intraoperative use of cerebral near—infrared spectros—
copy.Semin Cardiothorac Vasc Anesth 2007; 11: 274-81

55) Brady K, Joshi B, Zweifel C, et al. Real-time continuous monitoring of- cerebral blood flow autoregulation using near—in—
frared spectroscopy in patients undergoing cardiopulmonary bypass.Stroke 2010; 41: 1951-6

56) Joshi B, Ono M, Brown C, et al. Predicting the limits of cerebral autoregulation during cardiopulmonary bypass. Anesth
Analg 2012; 114: 503-10

6. NEOIRIMETFM COERIMEREERE =5 —

1) NEEFITHOERR

<Summary statement>

o INROEARAVEIIR S E = & — 12 & 5 SO, DUWEMIZCIEBIZ L > THE LI RLR 5.

<fg >

INBEBRAN TR ZEE =7 — 12X > THE SN MBHEBINEOLMNELR L. Thbb, /I
WBTIRHEERHEFTNPECRETDH S, L L I ISIHHZF/O MG OB %2 RN E T = ¥ —
BT WIRETH LD EZ NS, T2, WNEOERIMEEE =5 —12X % S0, DHIEMEIX L
PBIZL o THELL B LY, MEBEAROIET T ) —CWEBRTRERLEL Y ¥ ¥ MR WIEBIO S0, 1&
#70%, F7/ —EHHEEIL 40-60% TH 5. FMEEE AL D rSO, I KIMEEAET 61+11%, 7 70—
VUBHE T 71 +14%, OEPFRRIAGET 62+9%”, ZEIMEEE T60+£11% & 2> TWw5bY,

2) INBEAITOERBEE 7 S—LRA UK

<Summary statement>

o INBDOMEFA I BV TERIGEMEE R E = % — 1 rSO, DT % & 5Ffli L 72 DHCA O BRFRFER R, re-
gional low-flow cerebral perfusion H D7E4 770 6 EIEHEG SN TV 2 WEMOBERA T OB S h
TWwW5.

o ST DL ARV R R £ = & — DEORT LA G IHES X O R O G IHEDBE VR ST
5.

<fg >
INROLEFR B W CERIMEINEESE E = % —1& DHCA F ? SO, DK F 2 & 2 DHCA ® BFE: [ o
#Hii %>, regional low-flow cerebral perfusion 1 DZEAT 25 H EARHER & TV R WAR OFERELT ORI



B ENTW5D. DHCA ORFHIZ & D rSO, IZAERF AT LA ISR =2 F 4 > XD 3 60-70% DAEIZ
ﬁT?é#m%m\f%wﬁiﬁﬁt&é EAVRENT 2. F 72 DHCA 1 rSO, DI T I i 1308 4 1,
, WRONECE R 2 B L EROBENBREN L VDRV EEESRTWEY . BEBIRY S HifT S h
Z) reglonal low—flow cerebral perfusion Tlx*F-3 6.3% D 1SO, DAL O EDPMRIEE 72 555, 10% L E
DEHRDLZELH DY, L LIOELAEDIEE & i ORI A IHE DB IR S hTuin,
INBODBTFRN B THERINIRE E= & — L MR T %D 5 \WVITHREEHHE & OB 2R L 72865
2RRT S (FR).

=& INEOD NIRS & #iREE, F

5 AR (S EWEC TR MMEM ﬂ%g%jffﬁﬂﬁ B e R
‘ - i % % 1 2 DHCA B

Kurth et al. 1995 VSD, SV.  #iEMR, T
Anesthesiology. g2i74 2 Fallot, TGA —?L[/EL‘»,/ bk NIM 36 17 3T ORI AL CTH

B rSO, kv
E= ¥ — I ATHIFES

y e ovase Surg 114 yo7 250 Congenital JEL AU INVOS™ - (<g005) TCD L AU 01 (4% 6%)
]D'?‘l;lf)f;cag;diovasc Surg 13?010(1590 22 HLHS BrER ISI\lr(\)/(? s 1<835§:é 73% MRICHRE  1SO, T & ik
Soqatenetd” I G roas mem 30O MRt
iﬁf}lpfhffri‘:urg g N9, 50 HLHS ke vos™ S 18 S38WN AN g o rSO, 6 T & B3

VSD @ LEHERIEAE, SV : HLGE, Fallot @ 7 7 B —UEHE, TGA : KIfi&#xAz, HLHS : 720 IEK

Kurth 5 O ¥ Tlid DHCA T2 26 B0 LTl & fidT L 72 e B 3 Bl O B E A% & 7225, T3
Bix DHCA (2475 %  TOWAYE <, DHCA ¥ TORBGHIKIZ X > TEAT 5133 D SO, D147
BMASA SN Ty, DHCA ICBATT 5 £ TORMDGHHAIE % 1S0, AR L TV 2 iMEAR ST
WY Austin S 195 RO B 250 FEBIIC BT TCD & 1SO, % AHHIIY I L TCD o ML i 3 B A3
50% LA & %\ & rSO, BIN—A T 4 ¥ D 80% Al (AT L7 BE 2 fEb s LT AZAT) & INREE OB
MR THo 72 EHMELTWSY. 72 Norwood O T % #iAT L 72 22 B2 B THiE D rSO, D 45% UL T
» 3 B DT & MRI TOERFEFTRE ORBEMAVR IR TWEY, 16 5E6] CRIMAETEAIE 11 61, MR
460, KEWIRAGEASE 1 61) OLRKECEBED D B 6 BITHI 1 MRI _EH 72 2 flo il % 4 U 785 Cld
EPTRBIERTIED 1SO, 2MEMETH 5722 E AR ENTWBY, ORI 50 %E 61 O 18 6 T4
TEERA L GO AIHEZR A U228, APHEZ R L7z 18 Blofiik 48 IE o rSO, fEld4: U e A2 - 725 B
L BEMEERLAY. 2720, MO SO, DT (R T 45% i) & 4if > MRI o F4 i B3 3
WA WETHHEDHHY.

N

1) Fenton KN, Lessman K, Glogowski K, Fogg S, Duncan KF: Cerebral oxygen saturation does not normalize until after stage
2 single ventricle palliation. Ann Thorac Surg 2007; 83: 1431-6.

2) Kussman BD, Wypij D, DiNardo JA, Newburger JW, Mayer JE, Jr., del Nido PJ], Bacha EA, Pigula F, McGrath E, Laussen
PC: Cerebral oximetry during infant cardiac surgery: evaluation and relationship to early postoperative outcome. Anesth
Analg 2009; 108: 1122-31.

3) Andropoulos DB, Stayer SA, McKenzie ED, Fraser CD, Jr.: Novel cerebral physiologic monitoring to guide low-flow cere—
bral perfusion during neonatal aortic arch reconstruction. ] Thorac Cardiovasc Surg 2003; 125: 491-9.

4) Kurth CD, Steven JM, Nicolson SC: Cerebral oxygenation during pediatric cardiac surgery using deep hypothermic circu-
latory arrest. Anesthesiology 1995; 82: 74-82.

5) Andropoulos DB, Diaz LK, Fraser CD, Jr., McKenzie ED, Stayer SA: Is bilateral monitoring of cerebral oxygen saturation
necessary during neonatal aortic arch reconstruction? Anesth Analg 2004; 98: 1267-72, table of contents.

6) Austin EH, 3rd, Edmonds HL, Jr., Auden SM, Seremet V, Niznik G, Sehic A, Sowell MK, Cheppo CD, Corlett KM: Benefit of
neurophysiologic monitoring for pediatric cardiac surgery. ] Thorac Cardiovasc Surg 1997; 114: 707-15, 717; discussion 715-6.

7) Dent CL, Spaeth JP, Jones BV, Schwartz SM, Glauser TA, Hallinan B, Pear] JM, Khoury PR, Kurth CD: Brain magnetic resonance
imaging abnormalities after the Norwood procedure using regional cerebral perfusion. ] Thorac Cardiovasc Surg 2006; 131: 190-7.



8) McQuillen PS, Barkovich AJ, Hamrick SE, Perez M, Ward P, Glidden DV, Azakie A, Karl T, Miller SP: Temporal and ana-
tomic risk profile of brain injury with neonatal repair of congenital heart defects. Stroke 2007; 38: 736—-41.
9) Phelps HM, Mahle WT, Kim D, Simsic JM, Kirshbom PM, Kanter KR, Maher KO: Postoperative cerebral oxygenation in
hypoplastic left heart syndrome after the Norwood procedure. Ann Thorac Surg 2009; 87: 1490-4.
10) Andropoulos DB, Hunter JV, Nelson DP, Stayer SA, Stark AR, McKenzie ED, Heinle JS, Graves DE, Fraser CD, Jr.: Brain-
immaturity is associated with brain injury before and after neonatal cardiac surgery with high—flow bypass and cerebral
oxygenation monitoring. ] Thorac Cardiovasc Surg 2010; 139: 543-56.

7. AAOUBIMEFMICH 1T SEFRNRRHEER T =5 —DERIRNR

< Summary statement>

o RFDLMEB & ORIMETFMICB T, EHRIRHEREE= Y — 13 84% DRIk THEHINTEDY, €D
90% UL EAsH I LR L T 5.

o KIMOFHEMRFMIZBNWT, ERIRINEEREE =7 — 12 64% DJiix THEH I NTB Y, HHEZO KR
IR EFHEL TW 5.

<fg >

H A GBI BRI 23 C Uk, A O RRIRE B RE 45, 487 Jti ik & R R AT LRI A BRI 12 B0 B 3 ARA M
WBEE= 7 —OMEHRND T v — P29/ L, 185 Mk (MR 38%) X U &S Sz, L
i3 & OKIME FASDOWTORIZE DD > 72 184 Hiik 155 fiik (84%) THM SN TEY, L T
DOLEFITOMIZ 70 Mk (38%) TH - 7z, 29 Jitiik (16%) TIHERIMEMBREE =7 —2 AL Twihr o
7o, SERIMEREEE =y — 24 LAVHEE LT, X FoE, BRBGEISS 2, FTH L TWARwy,
7 BB DOREFE I R FIHD A SNz HHREZR D 90% LLET, Ol R0 A Ot o i i Bt o 45 512
HFHTH D LG L7 SHBIIRPNBERBER TIX, MDD - 72 Hii% D 47% O gk TP L Tz,
36% DJifix TR L C\Wiah o7z SHBIR AR BER C ORI IR £ = & — il ll ik O KEB5 T
BRASHE T OB MER O BEHICA A TH o 72 L ME LT 5. LiEd X ORI Foir, SHBIIR P DAL T
PEARRINEE R E = & — 2R3 AHER1 & LC, MMEEZEOREDE, SBIRMZAE, bW, AT R % ik
I MRENIRIE 22 E S S N TB Y, 58 sk ClXSHENRK A2 AT 2 BB EMIANRE LTz,

SE A
D NEEE, SamE], A B, sy, LR, B 92 RIBCB T 2 Mo Ry EE= 7 — o
HIR. HARERR IR 2358 2015; 35(5) : 651-659.

B & (C

BRI T2 3505 5 R MR E AL OIRIL & 20 A = X 1, Rk E T O— T & L ORI
W E = 5 — DAL, IS, T RO, REMOIGSR L% W L2 AR E S 5 —
DA RIS DR Z BT 5 £ 105 T 7Y RERFE T T 2 B0, TR 5 M
V2 TR ARSI = & — OBINC & 0 A58 B BRSO S & IR T R B 2
LASRENTOD, EAIHENRET =5 — DT & | ANOBRICOVTIE, Bk 5 R FLETH
B BT, TS T 5 RO RSSO\ T b 7% 2 WA L £ 2 5 N5, RIS E = 5 —
(RIRi FLRCH S 52) O SE 2 B & SRR ORI AT & 0 BRI T 5 0 BB IO T e 310 5 C &
WEEE 22, 7L, BERERIMRBEE= S — OO0, SRR ORI E
Ty, HARCBIIERESSE LTRD AT  LEHD 5.






O R S U 2 I ARAMERIR 38 & = 2 — O i HEE!

2026 4= 4 H 30 H AT

FATH  —MRAEENEAN B AL BRI R A 3 i
HHR HERSOR XAIE T H 40 % 17 &

HlVE/INE ILEIR) T3t AR S R AT 78



