<HED>

FREE & B3R R 5

SEAEBA L MITHETH 5720, BIRIAKASCH
IRFTOMMAEZDBEL T B EHEEINS.
RICKEBEERR NS A2 EET 5 L, BEE
BTFTL RCP Tzt BELIFRRL T 5, RCP
b L ISTEERE I BRI NEATHE R & szl
RRRFRHNEL BT 258D L7280
SHmELH B, RCPHICHEI st & )&
LT AMEnEFENE 2 EHFMICBEET S
L, BWIIBOU BETH>7nh, 40457TkICIE
SHREAT 40% LU FTh »72. RCP TOEEEME
BIGEFKOFHEETICHRTEBUTTH B L
WINb,

A EE: BROBRERE
BERAETOBMIEERFL L RCP 2 HEL
T, ¥H A% —BRERE KK TRER 2
RCPizcL ANt idmErDH L, Fi,
BEABRERALE T CEBRmMGHZIT) 12
& D) RCP ¢ B ERIEHEICENG TV
E3 55, RCPEBOE R &SRB TSI
BERERDOTELIBRELH B, 2F D
RCP21FH) 2 ARRICE Y FnES LIIBEFRE
S ERMEERTRORE, MEEDPRIET 5 wTHElE
WHbHEn) I itk s, FNH RCP TIEM
FERERBAET & v ) AHEY, £0HAE
*LE2uHetE b H 5. BIMERTIIRCPIZSE
W 35 mmHg Ll EEET % #k#E L T b RGFE R
HAbNiclr>Te b DWE DL H Y, FHERERRF
T R é:i“ﬁf%ﬂ%i_'fT AT &
Y (- '

5. SRICHATE & h B HTHERERE

bitb M ORER T, Hll i3S AKX D
SCP #EAl & LTHY, RCP 2EHT &3
o T b, 7272, BUSEL L TITOKREIRE
RIIB o AT AR BEEG 7% & MR FRIC BT
SETHEHGERE T & o WEEFI T, BiRC LA TITK
AR % HEHT L 72 KIRENAR 2 &5 &Mz & 5 RCP

 RRARIEDLF & 137 1T v,

FRETLHAL TS, /2, 24 L CA
EH Y, RCP LEESELGHEHAT L LT
EORREDIRYH D EHEITEY, BETOE

WA T & v EATKEMRERM 2 &2 B THER

M RCP#HiTT52Lbd5,

RCPIZL D ZERRER IRV T I ENTE
BNIIMEFETH S, CA#THICRCP % 5IFH
FHTLH I EICLY, ERTHICEZLL Y E
VEREEZoN S, &ERETRCP 276§
52 X103, MR EIZMINT 5 »BIFHE, bt
EEMMEEL ) R 7HH L. MRMICERLE
EFaz X2k, ##H RCPIC & 5 A0HE LR
AER, LY RNLRETR A HRFTE DR
HLH 5

OEFEEZRE LT, BITES S CHITEN L
{RRE AFIIFETLEN T WS, KIcBWTLE
Bz, NEATHE & ¥ AT IERGERL RS & B R
bEzZonb, NEEELT2r=F—0, JF
A4y, S EYL— MERSE I ELMRERE
AELIRA LN T EY, BiRERE VOIS
RIHELAIN T v, AROWRICHEINS,

RCP#ERIE-»THETH Y, FilTRrMIER
ek LERE
W, ZZEX debris WK L TERTH T
IMBENH B LIIFEETH ), BATERGEN &
DIsfREEREE LTAEREEZ NS, Tzl
TYH, RCPOZIFICIIAKRENIKEWTZD, £
DNEEAEEICE=S ) > IT B HEEEIT S
VEHH S, NIRIZZOWEEEFBRLEHVWLF
ZHNBD, GBI LLEIMFAHILETHAY.
B 512, FEFEACHESRRNEMRMTD €= 5
N IR TEBEHIICHNERCP PEHUELD
BWHRTHEAINITARELH S,

¥ r o ~

RCP i & 2 liafRa (s, METHH BMER
FHioF LulkfR#ER L LTULCHw LR TY
72. L» L, RCPIC & ZHEREIIIEXHIITA
BLTWBZ L, 7L THFESEXBEE T

476 EEERAFE:  Vol. 30,”No. 3 (2006-3)

-&70-



2. ALCEhOBRE—SITIERER—

RSB B L2 7e, METIIR S 2R, R
LNEFATLAERIN T W, 2780, &
BRERFRVTETHRSLRAL GHT 5 RI
HAaTHD, CARSCP LB T ALz
FREEZOLND. A, €=7F ) v 7HENHE
IRRIRBROTFEIGED L, BUMHXEZBUS
BfREtE B B,

D

6)

X |
Lemole GM, Strong MD, Spagna PM, et al:
Improved results for dissecting aneurysms.
Intraluminal sutureless prosthesis. J Thorac
Cardiovasc Surg 1982 ; 83 : 249-55
Ueda Y, Miki S, Kusuhara K, et al: Surgical
treatment of aneurysm or dissection involving
the ascending aorta and aortic arch, utilizing
circulatory arrest and retrograde cerebral per-
fusion. J Cardiovasc Surg 1990 ; 31 : 553-8
Zierer A, Aybek T, Risteski P, et al : Moderate
hypothermia (30 degree C) for surgery of acute
type A aortic dissection. Thorac Cardiovasc
Surg 2005 . 53 . 74-9
Okita Y. Takamoto S, Ando M, et al : Mortality
and cerebral outcome in patients who under-
went aortic arch operations using deep hypoth-
ermic circulatory arrest with retrograde cere-
bral perfusion:no relation of early death,
stroke. and delirium to the duration of circuia-
tory arrest. J Thorac Cardiovasc Surg 1998 .
115 : 129-38
Duebener LF, Hagino 1. Schmitt K, et al : Direct
visualization of minimal cerebral capillary flow
during retrograde cerebral perfusion:an
intravital fluorescence microscopy study in
pigs. Ann Thorac Surg 2003 : 75 : 1288-93
Kucuker SA. Ozatik MA, Saritas A, et al : Arch
repair with unilateral antegrade cerebral per-
fusion. Eur J Cardiovasc Surg 2005 . 27 : 638-43

EEFRFEB:  Vol. 30/ No. 3 (2006-3)

7)

8)

10)

1D

12)

13)

14)

-&71-

Takamoto S, Matuda T, Harada M, et al:
Simple hypothermic retrograde cerebral per-
fusion during aortic arch replacement. A pre-
liminary report on two successful cases. J
Thorac Cardiovasc Surg 1992 ; 104 : 1106-9
Ohnishi Y, Hayashi Y, Kuro M, et al: Near
infrared spectroscopy measured changes of
oxyhemoglobin and deoxyhemoglobin correctly
during retrograde cerebral perfusion. In: Brain
Problem in Aortic Surgery. Edited by Kawa-
shima Y, Takamoto S, Amsterdam Elsevier,
1997 ; 97-102

) Ye ], LiZ, Yang Y, et al: Use of pH-stat strat-

egy during retrograde cerebral perfusion im-
proves cerebral perfusion and tissue oxygena-
tion. Ann Thorac Surg 2004 . 77 . 1664-70
Estrera AL, Garami Z, Miller CC 3rd, et al:
Determination of cerebral blood flow dynamics
during retrograde cerebral perfusion using
power M-mode transcranial Doppler. Ann
Thorac Surg 2003 . 76 . 704-9

Bonser RS, Wong CH, Harrington D, et al:
Failure of retrograde cerebral perfusion to
attenuate metabolic changes associated with
hypothermic circulatory arrest. J Thorac Car-
diovasc Surg 2002 ; 123 : 943-50

Harrington D, Bonser M, Moss A. et al : Neuro-
psychometric outcome following aortic arch
surgery : A prospective randomized trial of
retrograde cerebral perfusion. J Thorac Car-
diovasc Surg 2003 : 126 : 638-44

Miyairi T, Takamoto S, Kutsuka Y, et al:
Neurocognitive outcome after retrograde cere-
bral perfusion. Ann Thorac Surg 2004 . 77 :
1630-5 '

Kitahori K, Takamoto S, Takayama H, et al:
A novel protocol of retrograde cerebral per-
fusion with intermittent pressure augmentation
for brain protection. J Thorac Cardiovasc Surg
2005 : 130 : 363-70

477



<HIHE> HBREBIRBRE

478

< Feature Article >
Recent Advances in Perioperative Organ Protection

Brain Protection during Total Arch Replacement Surgery
—Retrograde Cerebral Perfusion—

Yoshihiko Ohnishi
Department of Amnesthesiology, National Cardiovascular Center

Retrograde cerebral perfusion (RCP) has been introduced as a new means of brain
protection during total arch replacement surgery. This method is simple and has
gained widespread acceptance because it does not disturb the surgical procedures and
prolong operating time. However, its time-limited neuroprotective etfect and associa-
tion with postoperative brain edema and cognitive dysfunction have restricted the
cases. Nevertheless, RCP ensures the head cooling and protective effects against the
emboli of air or debris. In the future, RCP is expected to be more useful by using in

combination with circulatory arrest or antegrade cerebral perfusion.
(J Clin Anesth (Jpn) 2006 - 30 © 471-8)

Key words : Total arch replacement surgery, Retrograde cerebral perfusion,
Deep hypothermic cardiopulmonary bypass
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Figure‘ legends

1 ATLOBREBEICHMGEREES BEFITET 2807 VY XA

AT UEBER 1 M % £ 5 BF BT 5, REKRMEK (RBCs), FEEHE
3% (FFP). BEM/ MR (PLTs). 7 VA7 L F 7 — MREIZ I HIEMZTTD
HOBRBINTWABHMTNVIY XLD 1 H), ACT: activated coagulation time,
PT: prothrombin time, aPTT: activated partial thromboplastin time, TEG:
thromboelastogram  (3CHK 28 X ¥ —BHED L5 )
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Posk

ATF - BBERICBITS
Pl /MR EE

[FCDHIC

ALAMA AL BIRNTEH B A VIPLG ik M mE A . mRGIRE &R
SF RSO 2o R Dy, IERMES IR 32 5T T o~ Lt
B EYOMTROLM, MTHASAITORFBEALSGT VL)L MKD S - iits O Mo Kk,
LR M LA T iSRRI O 1. HLERIN £ SBALACRRNT U L 2 ek o il
m. MRHESIR -0 ECIEHBIZO LY E EOMBIRI DL, KEMFIEREROR
Hd B, ALIULRRECH)BRRRBI LRI LETH S,

ol bt & LT, B R S EIMED O S h D BIRTO MBI, TAE
UL Xoh I ESIEN S, SR, ERNIZEOTER, BIMIN FRERIETEE
ANT7 7Y LB EBRMAID b, WRITHEOMAE I L TBRATREOHHY - LEEAHY
I BT AN A LM MO iR E LY TH D, ST G LT, MWl KR
IZEETU CTEMM IR R 2, ORI 2 L 5 AN 2. BV R 7 EL
TMHD S > MHFMBITH S, ZOLI LMD - P THERINsMEicg LT, W
MENE DAL PMRI LEEATVS, HATERSNIMBOL RGBT HS
WSk ER iSRS, SRR LR FRACPLBR AL TS E0A S,

AT HUEERICHMRHITBHF SO TR, REBKLE L TR E LRGP E
(b, BSICIETE. 757 b X WHAHEA S QS 10 T HUM D BIGL O HUREMWE L
PBEECIWANEO. UL, ATOMENOGZ TRTE. U IBREELE . SR &
WAL TR, BRI NMRNCHC Uahia T, Bk O bW, HOhh i
iz, Mo Y 27 EMBRERED ) A7 2055 0 AL ERT A EHTEELS,

22T, AT WiWRUC &1 A AUVN L O BRIZ > O TR T 5.
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14, AT# - MDEBRC SO SN NERE

1. ATHREWEICHIS B8 - hil/MeEE

OHRZBOTEN L TR LDOALIFRBEDTOA S LH1265D, TOEKMOLLELT
T A, ALFRKIZEIAT 2N oAUDL (N7 ) WO EEMLED -4Y
ot r, MOBALK, FREOSMBLUBMIIE-TUFOIL Fo—AhpgEdnTH
5" |

1) ALIESR$i# 3 7 TN ¢ PT-INR(prothrombin time-international normalized ra-

tio: 7o b oL E BRI ORI 2.0 ~ 3.0

2) ALfrRinikid 3 7 HLIBE

MR Ir o KEYIRITIT B .
fEMIN-F5 L R Medtronic Hall “3¢ : PT-INR 20 ~ 2.5
{7 4 X7 I, Starr-Edward " #f : PT-INR 2.0 ~ 3.0
BRI H D PT-INR 2.0 ~ 3.0
o MW FriT ki PT-INR 2.0~ 3.0
4k + IEBRINFH D PTIINR 20~ 3.0 -

- UERR T O, R ORI, e MGEDUL P, A fCﬁHR.’ED

27, LROERE - TOBIZ bbb ¥ MAERIE R LB FZHL TR, PT.
INR£25~3512aY bo—AH3, S50RMAMKEELTTAE ) v LBy EY Y
E-AEGNTH I EERUTE .

HAAIZBUSALIIMETEOA 720 230 ba—Aiio0TE, miRPilintko £~
Y hORY DB, kS SIZEMPTINR IOV TRANLELE EZ SN 3B,

F7o, Gl TRHICH LTt/ e, 1HTIEMMT 28y o gRallisshTy
57 B, HmvESRMATRND ) X7 & LORBIrIRREED.CpiSMIZMT S, U
TV LB PTINR20~3003 bo— b NIRRT XEY L OBBGRIZOILT,
B BILLRHBRRATTDORT LB,

; 767 pOT —fn A .
1. #EVEIREEICH ) DIEE - /) IREEE
B Sh 3R E LTz, 1ABP (intra-aortic balloon pumping : ASHRPY7 <1 —
Y3 Y E ¥ ¥), PCPS(ECMO) (percutancous cardiopulmonary support © $55 0308 Bk
[extracorporen]l membrune oxygenator : BRI A TBHIZ L 2 88 MM IHRIMIBL ). VAS

(ventricular assist system © HihA T.OM) A& L. ZDUMNT, 6 2 H2afbMcLo TR
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4. AI#H - MENBRAC DI SO MERGE

MO ShAFBRMHTRTS O, BB~ Y LI L SHBMiENITON S, ZhIZHL,
VASBEABENIZO 3 BREUNSERBRIELEINTE D, TiikBT#kdT 3
B, TA7 7RI X BERAMLEEL L, BEIIDNTOAERERIIRT.

1. 1IABP

JABP $RA B, ~/5U 2 (RS (1 I/ D ERGT3. 0 8, iR BIMIRII(ACT :
activated clotting time) % 200 Bilg - iy T 20U E L iy,

2. PCPS (ECMO)

PCPS ARSI LAY 4k (100 DL /kg) 24879

b, NSy o a—F ¢ o YABEMOSRAIZIE, ACT % 180 ~ 200 ¥tk Mty
TEHEEINASY LR TE, BRHEEMOSMAITE. ACT % 250 ~ 300 BB T 5,

NE. MRERSIHICHRE 2L/ min T T 2880018, [T ACT £8m¥ 5,

3. VAS (#BhA L0

BIEONATAG SN S EL VAS & LTI, hARRIAOMItEN L, hkNRAS O
Novacor * 3 & UF HeartMate-VE* 2% 3, VASIZBI AMKIEIKICMW T3 ERMT-&L
T, MAEMEOTEIREIMO SN B A TINS5, MATEMBIZINL TR, B smooth sur-
face (Y-t} AL S, HeartMate-VE® T{2 rough surface (i) AR o hTH 3, &
1, BE T smooth surface IZEVT L EHDI—=F ¢ L V(AR L) EBL, il
tEom AR Sh T s, 72, ALIFCMU TR, KARRYTI/EFMNO S0, KA
HAARTREKRTOHOC ST S,

St & LT, mAERH % smooth surface IZLTL B 6D T}, HKIA 779 03
FUANRY L c X BHMIERLENEL L TITbhTa, RES G, HiFHY VASIZENT,
YYTINT > APTINRDTEE . 2 ~3)H 300~ 2 L SPMMINGLEIC X 5 H
it ULirl, BRSO S 7HICIREREEH 5 2 EHEL, Mo L 7%
PP ETH 12, WhkiRSIMoMRLERIT A &, MR8 <. VTR 7T /mm’ K
LB SO0 T /mm B L% > A RELPT -7z, £2T, PT-INR OO
WA~ EFBEE Iz GEEMAT L2 L e A, MBRIEIRD GRRPEN M
YLy, ZhizHL, rough surface £ HeartMate-VE * Ti2 MR GRRPEN P
GEsh, ARHIUMINLOANMITbR B, '

VAS BRI, Lo LR RN L DRENB LI LT B TN 7 7 Y
SIZBL T2 PT-INRIZEZ3D . POo=ANIETH I, HilvhMiED 3 bo—-Ahs
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14, ATI#H - MODERC DD AN ERE

BORETHH, FRIVMEBRERAILEDZ DL Fo— AR AN TS, KSR, F
)1 Filn b d ke B KAl (HaR) ENIOTUB,
U FIZRESOHERSE L UIf/MEEIZ S0 Tib~ 5,

(1) XTI LVAS (left ventricular assist system : A MBATLOR) (R,
MARMT : smooth surface)

BPRAY UENG, ROKBMT oYL (Fod i) TS i TRl &
TR77aF= T 5, LRI, AHMIIMXI Y bo—-L 3N 5 E TR
FLRNRGE T DS Oy BRI ol BB 512 MRS 2 7 7+ ) LI K BHIREAGL
SRR & B Lt MR IEE TS .

HOHMMEhAERFET207 7 ) V2B SUONEPTINR@2EL. 20# 3~
THEMMET 5, BNBIRMTELORLIIE, BRANINHAL0RNARA S, YR
BRANKI SR TELORMZG, SHLMMEL HFOLBRBRTRS Ay 28T
5, 1565, PT-INR H AL VO GE, J|ILCETEIETIAT » 0 D HIIZ L BB L,
KRN (757302 METS. £ PTIINR UL Lofai, 707~
Y 0¥/ RELE SRR ERI DT a b I~ ik TS,

®|1 LVASERREOHBEEE
PT-INR '7)b7 7’ 'J v 2 57 (Mu /kg/ aen) mrma

<2 iﬂl 10 (-)
2~25 | ] 75 (=)
25~3 l.l , 5 (=)
3~ 4 JEEQ) _ (4 ' ) (=)
4~5 R/ RE (-) - (=)
§~565 7 3 -) (B8
55< (*? : ( ) ws

T, BUPHAREL > 1250, RB, KINRL ZICX DBIMMARELIT i LIS,
UM £ - 22 51213, PTIINR @O EXUZIERT 208085 3, PT-INR 24+ 584,
HRES I KGIRITHEO, Zhit, €53 D KTY A= LA V390 KD,
ESUMEDPTINR 2L bo— NIt BT 5-HTHBE, it 240k o7
AL LM A A 2 LA, e P BEMTN IR AR Mo
HIEZ A X RN

PR B4t/ BhL & LT, $HURMII S h BT Sl s S@ L2 |,
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