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— %5 |24k B © Magnetic Resonance Angiography (MRA) 12 X % SHEBIIR,
M5 By IR ML 8 K NI S - 100 R E O AR HEE A b A T—

BinERAE e (W)
L AH

E 5 OnPump @RS A 7SA4F (CCABG) & Off Pump CABG (OPCABG) 2B\ T1) #X 104HD
Wit I IR SESSAE R 2) AT RT MRA CHISE L 72 CCABG 224, OPCAB 250N, #EFBIIRIMFE3) CCABG
841, OPCAB 10810 E4FHIILIE S - 100 & F 12D CHEBORET L, CABG A BIBEZEF B 12 POCAB 298 H
D Mt L7, BBEZERERII CCABGH1.5% (9/598), OPCABH#:1.0% (1/100) TEZEDLEH, o7,
CCABG DS, HBBIIRMHFTE (3 441.1 = 989, 165.1 + 56.2 ml/min, OPCAB#373 + 86.3, 148 529
ml/min G, & bIZOPCABEAHE (P<0.05) X %&ho7:. CCABGHDS-100&HIF 4.1 = 2.0 ug/L,
OPCAB (3 0.7 + 0.4 ug/LCOPCABBA A EH (P<0.05) IZf&A»7z. OPCAB#¥ 13 CCABG #iZ lL~FE Ak
MARSEZIENC D Hhb ST, S-100EHO LFEIBEMTH o722 &b, OPCAB M EBMEED T

BilCH I Td B REMEA R S 7.
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& Bk s £ 78 A #F (Coronary Artery Bypass
Grafting : CABG) 213, ALLHiZfH (On Pump)
LCOEIETFTIZNA 823 5 K% (Conventional
CABG : CCABG) &, AL Miz@AEI.OHETIC
INA AT BFHiE (Off Pump CABG : OPCAB) @22
&b %. CCABGIREWHIEIHONWEHRODH LW D
BICANL RATERHELH D D00, NI
W¥ 2BEBHED 1D L LTRANOHEEHD DS L
SN TWAEY, —%, OPCAB TR ALLMICER
TAHMBEEDIA IR\, CABGHTHEINAEETIED ) A
2772 5—=L LT, EATRBIREELRILFE - R
MYARE - HBRKERE 2 &0 L T SRR TR
DR S HRERERENE VI EABEShTVn5 Y,

FADOHHETIZI9914E18 L) CCABGERHAL,

([

TR 144812 B 19 H5efd, FRU44E12H 208 %8
BURIGERSE - HEET
T 321 - 0293 A AR T HRE £ A BT It/ 44 880
BHERAZE SRS (WD

199745 A5 OPCAB # & A L7:. OPCAB # AW
CBVWTREELRBERTOBICEEZ R 2 kd o 20,
2000 F 11 A2 b 3 MEREZEOTFHIZHERNE LT,
Computed Tomography (CT) 2 & % EfTKEIREEA
JR{L{%, Magnetic Resonance Imaging (MRD) 2 X % %
HZEIHZ, MR Angiography (MRA) 12 & % SEhAREAS
WREDHEZKREL, ThoH3EHED) bwihhlo
AT HIEBNICH LTOPCAB#IRA L CT& 7. SHEK
WEOKFHELE LTIhE CICEEke o — 12 L 25
DOHEY 1EH DA, MRAIC L ZHEIZR Y725 %0,
MRA (& I SEB AR 20 2 MEB BYIR O IR AR [ OV L D
HEFBEHTHDI b, HERT I —ICHFRHME
BEWEBRDbRS., 72, FHEMERICEVRETHELE
T5%9 S-100 BH I MEERREEDY - —L LT
Mo TWa ™, B OPCAB ORI 3§ 2 K2
BWHOFEEE LTS-100FAMBAV LR TV S B,
AfFFETiZ1) OPCAB % MifT LER®H 722 LIT X Dy
BREEDORIERPRA Lz &) »OWIE2) MRl
MRA 2 & 2 NSHBYAR, #HEBBYAR LGEE QBEIE3) JEM#
HMoS-100EHBEOWUET 5 & LI X ) ke bt
SEDFFHIZH LTOPCABYE RN E ) a2 Et L7,
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19914F 1 H 2> 5 2001 4: 8 B T4 A CHA% 1912 M
1T L7 CABGEBI 698 Bl & 0f % & L7-. EhbiE65.2 «
2.60%, H5226Y, 17661, Wil (B %) 1132T
a% =72, OPCAB O#fiB & U8 % 0 it 3 00 38 A 4R 1%

& D 3HZ4MT T Table 1124877 L72. I 411X OPCAB
:E,«J\uum 19914E 1 A4 5 1997 4 4 A $ TOHREHIT,
CCABG 2831 (4Ei#i61.9 = 8.95%, Y2214, %624,
BIL3.6) ThHorz. THIZOPCAB 38 A L7725k
FLRERTOMNIGEESL S 2 h 5721997 E5 A5 5
20004 10 H £ TOHERI T CCABG 29361 (4E#h64.0 =
8.7i%, W2124l, 814, Bl 2.6), OPCAB 754l
(4F#i 68.2 £ 9.0, H57H), L18%, BLlL3.2) T
Ho7z. MHEIZ OPCAB#EIGS&M %72 LR O A
OPCAB % JitifT L, iz CCABG % 1T - 72 2000 4F 11 F #*
52001 4E 8 H £ TORERIT CCABG 2241 (FFihy64.5 =
8.9k, B 12410, B4l 1.2), OPCAB 25 ## (4
67.4 £ 745, $207%5, Witlb4.0) THo7-.

D B

BRI ZE OIS 12O WT, 1) 4 CCABG 598 4
Bl & 4 OPCAB 10056, 2) I# (199745 A 55
2000410 A) @ CCABG 293 %] & OPCAB 75 fEff. 3)
MAT (2000411 25 20014E8 A) & CCABG 22 fE 4l
& OPCAB 25 EBIDIL B A 17 - 72, M D 476125 L
TMRAIZ X NSHBYIR, #Hed BHIRIMGE =D EZ 1T -
oo F7, ZO)BIMHEY I NVERNT A EATE
72 CCABG @ 8 65, OPCAB @ 105122\ TIiLiE S - 100
HITRELHE L7

1) MRARKRE

MRA BRA AT BT 49 18 B LA AT L, PSR
(Internal Carotid Artery : ICA), H:FEIIR (Vertebral
Artery : VA) Ol &% @& L7z, F-FEICMRI %
FiAT U EBEAE OB EARE Lz, MiEOHE R 2
Dimensional Cine PHASE CONRTAST # (2 D -CinePC
H) XD llE L. EHEE X GE Medical System £t
# Signa Horizon Echo Speed 1.5 TC, Peripheral Gate
ZMEH L7z, 2 D-Cine PCHEIC & 2 R i& Wi 13 1slice ®
HrEL, R-REFEIZ 3258 THREL 7.

Wi 4 FOV = 20 x 20 cm, Thickness = 5 mm,
Matrix size = 256 X 128, TR/TE = 18 msec/7.8 msec
VENC = 100 cm/sec, Flip Angle =20° Inex & L 7-.
EROEGTHET S & 10ADOIUE A S JEEHIZ 2
TR EDT32RA » FEHHIS NS, |IGWITH L D

RO7MEDOWEARE FH SN HERZ R LS L K4
ROMREPHFESNE., ChLOMEBEREFEHLE-D
DETFHMBERE Lz, ZThS0KEEOBITIEGE
Medical System ft#l 70— 7 F ) > 2 % L 7.

2) S-100 ZEADHIE

A) & I

ORFE AR %@ OPCABHIZ & TOW A T30
5, CCABG R A LOMBERL#2 30 0. ik 24 B[,
DIRA Y M THLEIR L DRI LA, BRI 721 %
TREEEOAHEL, B NMmiE %2 — 18 CULT CHlE i
FL7-.

B) S-100&H7 vt 4

S-100 & H 3 Sangtec 100 IRA F v F F\»T mono-
colonal 2 -site immunoradiometric assay 3% Tl & L 7=.
AKERS-100EHD a7 2=y Ve YTy M %
kBl L, SMST 12 - SMSK 25 + SMSK 28?320 %E
70—+ VHAARICE > TS 1008 %A LEET 2 b0
THh.

3) OPCABiR M@ E%E

MRA #1479 & 9 127% - 722000 4E 11 H % 5 ® OPCAB
R OBIEFEHE I, MO CT TLATKEIIRIC .mF%
KALDEED H N5 b D@ MRI THhAEZE O BEH A3 0
5 b DEMRATICAIZ75%L. t@fg%&wﬁ,—% %
NEZLOD3HBEONVW TN 120 D 5hhid
OPCAB % &R L 7-.

4) FWkk

CCABGH : %y =2 — L I3EB LT REIRE b iE
A, BmizARE 1A (single dual -staged cannula)
ELURBERARRAEIMERT (34TC) WCKBIIRZ M L
720 DR, MEATHEICHR SV a—R -4 a2y
V=AY AWEEA, FRLREZ MG O
ZIEALZ. KWBIVI6 0%, KEIIRER 2 M5k L BT
REYARER 7 EWT I, Y& % 1T - 72, RIMEBR I,
WEVR B 2.2~ 2.5 I/min/m®, FIHEFRIE 50 ~ 60 mmHg
EHERTA LT

OPCAB # © JE Wi 5 /N C4T - 72 OPCAB  (mini-
mally invasive direct coronary bypass grafting :
MIDCAB) i United States Surgical Corp #1500 A
FEFGAF =YV T EASEITAY—T 3 — 7 B L
7. WEEFYRIZL S OPCAB I Medtronic # &4
Octopus™ Zf# F L7=. 20014E 6 H 2 & 1346 Guidant
B Axius™ DOLIEA ¥ ¥ 5 4 F— 2 HWCEBIRW A
AT o 7z LB B o0 U AT 13 80 mmHg L E %
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Table 1 Patients who electively underwent coronary artery bypass grafting.

Total CABG cases 698 65.2 £ 2.6 yr male 522

female 176 (3.2)

CCABG OPCAB
I+0+10 598 100
stages 63.1 =+ 8.8yr 67.9 £ 8.6yr#
male 445 female 153 (2.9)  male 77 female 23 (3.3)
I stage 283 0
(1991/1 ~ 1997/4) 61.9 = 89 yr
male 221 female 62 (3.6)
II stage 293 75
(1997/5 ~ 2000/10) 64.0 = 8.7 yr 68.2 £9.0yr#
male 212 female 81 (2.6) male 57 female 18 (3.2)
I stage 22 25
(2000/11 ~ 2001/8) 64.5 = 89yr 674+ 74yr

male 12 female 10 (1.2)

male 20 female 5 (4.0)

( ) : male and female ratio (male/female)

CABG : coronary artery bypass grafting
CCABG : conventional CABG

OPCAB : off -pump CABG

# . P<0.05

BokHic L. EATKRBIRISPREMY & %17 - 7Z25EH
iE AT REIAR % 5040 W L THT o 7.

5) #EHOIE

CCABG #: & OPCAB B2 B 13 2 47 1% Fih A 22 56 5 48
EOEEEREICR CREX AV, £, FHEHO
RS, MR MRAC & 2 ICA - VA It &, KROME
S-100 8 [ o L 5£ 1213 Mann - Whitney’s U test
W72, IiE S -100 & H R AE & ARG BREE R O A
R BBAR DK E L2 1& Spearman’s rank correlation & V> 7z,
P<LO0ZEEEHY E LT

s R

1) &, BRELCOVT

SERF RO T HIC BT OPCAB JE B @ £ i it
CCABGHEBIZH LARICE#HTH o7z (P<0.05).
72, CCABGEFIDBEZIIIERDVELITONTETL
Tw7:=. —7 OPCABESIDF 4 kbt CCABG I I
LEWEmAED bz (Table 1).

2) MHBRBEEREREICOVT

it BN A ZESSAE B RS % Table 2127R L7z, 2 CABGE
B 698 Bl 1041, 1.4%ICHMBENFNBELAZ. £
CCABG /EH 598 B T 9#11.5%, 2 OPCABJEH]
100 517 Tid 151 10 %\ BAE ASTAE L 7z, IBE TSI

Table 2 Pateints who complicated cerebral infarction after
coronaty artery bypass grafting.

Total CABG 10/698 (1.4%)
CCABG OPCAB
I stage
(1991/1~1997/4)  4/283 (1.4%) —
Il stage
(1997/5~ 2000/10)  5/293 (1.7%) 1/75 (1.3%)
I stage

(2000/11~2001/8)  0/22 (0%) 0/25 (0%)

I + II + I stages
(1991/1 ~ 2001/8)

9/598 (1.5%) 1/100 (1.0%)

CABG : coronary artery bypass grafting
CCABG : conventional CABG
OPCAB : off - pump CABG

SR ARER, TH, T T, CCABGIESIL
OPCABYEBIOBICEZ B DL h o, F/2, THICE
WTIET#E & DI E L B L 7R3 2 h o 72,
it BB 28 % E L 72 10 B 0 Ml % Table 31278 L
7. CCABGEHBIAS9%], OPCABJEFIA 16, FHild
62.9 = 8.67%, BULIF, REIHITH - 7/-. MHHEE
DR EH LIERD 5B, FATKBROAKILZEBD
FREBID2ETH o7z, EH LI —HTHROLEIX
6% (60%), £H5LADZHDH OPCABHEITHID 1
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Table 3 Patients with cerebral infarction after coronary artery bypass grafting.

Operative
case  procedure stage age sex Asc. Ao. Cale old CI prognosis
1 CCABG I 74 F (=) (+) alive
2 CCABG 1 51 M (=) (=) alive
3 CCABG I 63 M (=) (+) alive
4 CCABG 1 70 M (=) (=) alive
5 CCABG Jif 61 M (+) (=) death
6 CCABG Jif 48 M (=) (=) alive
7 CCABG I 66 M (=) (=) alive
8 CCABG | 73 M (=) (+) alive
9 CCABG I 59 M (=) (+) alive
10 OPCAB I 64 M (+) (+) alive
Mean = SD 62.9 = 8.6

stage T [ 1991/1~1997/4, stage I : 1997/5~ 2000/10

CI | cerebral infarction
Ase. Ao. Calc : calcification of ascending aorta

OPCAB : off pump coronary artery bypass grafting
CCABG ' conventional coronary artery bypass grafting

Table 4 Blood flow volumes of neck arteries detected by

magnetic resonance angiography in patients with

coronary artery bypass grafting.

CCABG OPCAB

(n=22) (n =25)
ICA flow (ml/min)
Rt 233.5 + 66.7 191.0 = 56.5
(range) (122.6 ~418.3) (68.6 ~329.2)
Lt 207.5 + 64.8 1825 = 72.7
(range) (81.2~312.1) (0~336.5)
Total 4414 + 989 373.6 = 863 #
(range) (305.6 ~ 730.4) (195.5 ~ 526.5)

VA flow (ml/min)
Rt

(range)

Lt

(range)

Total

(range)

Cerebral blood folw
(ml/min)

(range)

74.7 = 37.3

(0~138.5)
90.3 + 37.3
(9.1~172.3)
165.1 = 56.2
(24.9~276.4)

604.0 = 110.8
(456.1 ~ 936.9)

76.4 = 32.7
(13.1~1455)
72.1 + 329
(0~122.8)
148.6 + 52.9 #
(42.2 ~ 247.0)

522.0 £ 95.0 #
(289.7 ~ 703.3)

ICA ' internal carotid artery, Va : vertebral artery

Rt : right, Lt : left

CCABG : conventional coronary artery bypass grafting,
OPCAB : off - pump coronary artery bypass grafting,

# 1 P<0.05

Bl (10%), EHHbRO%D - AEBIA 46 (40%)

Thot:.

3) OPCAB Diijs & MRA IC L 3 ICA BRUSVA D7

=
B

OPCAB AEBI 25 B, AT KEINRO & A IKAL & 326
TREBIA8BIH -7z, T/, WEEOBAEEELTY
THEBNE7BIT, 209 H3FIAMRATICAIZ75%LL
LoRAEZEDZZ. B 1BNEHH ICAIZ 75% D k%
26013/ ICAIZ 100 % DBELR A L T,

MRAIZ & % ICA K O"VA D i & % Table 4 128 L 7=,
EEONE R % A5 L 2B ICAM K 21X CCABG Bt
441.1 £ 9.9 ml/min, OPCAB#£74%373.6 = 86.3 ml/min,
# VAT & 1% CCABG # 4% 165.1 = 56.2 ml/min,
OPCAB#%%148.6 = 52.9 ml/min Th-7:. F7-, &
ICA Mt # & # VAL E % &5F L 72 MIMiEE (cerebral
blood flow) X CCABG #¥47604.0 + 110.8 ml/min,
OPCAB #%3522.0 = 95.0 ml/min T& - 7.

30D EIZETOPCABHED KA CCABG BEIC 1t
LEBEIC D h o7 (Fig. 1).

4) MiES-100 BEERE

S-100 & EAMETEIE A & 3 2610.5 ug/LAk (E
BRAMELLT) TH-72. S-100F 1 30 5 OPCAB 2
730.7+ 0.4 ug/L, CCABGH 74.1 % 2.0 ug/LT
OPCAB#1X CCABGHIZHE~AE (P<0.05) I2i&d -
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Fig. 1 Comparison of total blood flows of internal carotid artery (ICA), vertebral artery
(VA) and cerebral artery between patients who underwent conventional coronary
artery bypass grafting (CCABG) and off pump coronary artery bypass grafting

(OPCAB).

72 (Fig. 2). S-100& I 24 By RMEIZTIAE L 0.6 £ 0.2
ug/L CHREICEZED ) o 72. CCABGHOAIVESR
BERTIE 120 £ 3047 TS- 100 EHRKAM L OMICHBE %
A h o7z (Fig. 3).

z =

WA CABG OBIMERIZ T T T HERILL, ZOff
BB F I3RS A HMICH 5 >, BIRIE(LIEHE
DEBILO—FRE LT HATREIRO & EAIKILR SER
DORIERE LW Z HEAICH Y, CABGHIRICEET S
WEEINBEAHEND 1D LTEELZMETH S.
CABG i sED JE K & L T AT Ok oE#ER 2 L
TTRBIR~NORZIME DA, KEMIRER 2 & OBIEIC X
DREIRICHAE L TWAE 7 70— FP S NEREZ
FlaRCTY cehhdhs. BESY F, EITAH
MR BEAIRALARZS, BB MMARE, SHERREREZ S
PEL T B HERITld CABG W £ & PHE D RIERIH
b LHELTYAS.

B, Minamikata &' 13, #EHELTERKL -
CCABG HHEF) 681 Flrh 14 51 (2.0%) (2Rt sE
EEBELEBMELTYS. 209 L 7HIIMER LD
PRI L2720, FOREE LTERREDE
ik b, BT 26U L I AT ORih oK
WARKRE Bbh b 5KkEEFOE LSRRI DILH
PAGIMEZEEZED L LTS, #LTC, ZOBZRER
TR EITHATOHBIIR - BIROFMAEETH S &
WBRXTW5E, OPCABLRHLIE AT LHiZEHT A2 &2
Lo THRETHINLDEEI R LS. E5H1Ti0n situ
Bk 5 7 b % M\ T Aortic no -touch OPCAB & 4 #h

(P<0.05)

S-100 protein ( ¢ g/L)

CCABG OPCAB
(n=8) (n=10)

Fig. 2 Serum S-100 protein levels 30 - minute after finishing
the operative procedure.

CCABG : conventional coronary artery bypass grafting

OPCAB : off pump coronary artery bypass grafting

X, BEMEDY AZIZEHIKBTELEEbh 5,
Bowles' 513 CABG O iciREHEN Ny 75—z 2
—ZHHLTCHREL72E 2%, CCABG & OPCAB D
W EREEDORBERICAEREIRDON L7235 D
D, W OM/NREREIZOPCAB THEIIA Lh oz
LHRELTW A,

K4 ORI B VTR 21T - 72 CCABG 598 #
OB (1.5%) MR Z D 7225, S OBFEIR
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Fig. 3 Correlation between serum S - 100 protein and cardiopulmonary bypass (CPB) teme.

Minamikata & " O # & 131T—F T 5. CCABGH &
OPCAB# O ILB Tl &M OBICB T, T/,
FAERP DB T D MBI ERRERE ICEZ 2RO B
572 (Table 2). L#AL, id5%9 & L70PCABDOF
W B HL 2 7 e b2 o 72 1997 4E 5 B 0 5 20004 10 H
D T BT %5 OPCAB BEOM A ZEFIE O 151k b
TTREMROAIKAL & b 22 0 BEAE 0 2 386 H A5 TR
TNAYRATZERTH-722 8, EREEL L2V DD
M HAERI D OPCAB &L, N4 U A7 EFZEA TS
LS FMBEMEENIFADLBEL TRV &
HENS, 2HMOMBENEERERBEICEN o7
Z L HiE, OPCAB MMM R D FRICERN D
572D TRV EHEBINS. /2, CCABGEHORK
BEBEBIFDD L5HII2HEBEN ) HEL LN 1IH
H%i72LTHY (Table 3), Zh5DIEFIZOPCAB
EM L CBIIM BRI IETE b Lk
V. =75, 9B 4ABIRE L SOEH L LTE LT,
IYVHBEOBWFHEA>LEL 5.

CABGWHI 0B ERKF L OBRFELE LT, ThETIC
FHER T I —IC L AR OVWTORE TSI TWVAS
7259, MRAIZ X 2 B Z R%7- 5% . MRAXSBIIR
I O — ClEHT A 58 7 SR A2 0 B R Je OTSEZE N D N E)
IRRIEZEREDOBBZRNWETH D, FAREEICIH
MRI % {735 2 &L TRIEEOFELRET H T LA
T&%. MRAYBEE Ny 7y —FolkE & HE%
HBELETAZLIITELRVY, BEENY 79T
BHAI L Z-SHE IR & & Wi R e OBz R L 72

Takanisi & D&Y 12X 5 &, ¥ TEYIR M7 & A5390
ml/min LT CTH % L SHBHRD 5 VIR EIIRIC 50 % 2L
DIEREBHALI, FDIHIHDA5%DIEIIT5%LED
BENALNTEMEEINTWS, LA T, EHR
M= DWW & 0 SFHEIR - BEIIR OPATHRE O A,
FOREFERNTELEEDNS.

2 D -Cine PCMRA #:12 & % @5 A\ o SHE B AR i 3% =
OPEMEIL, B ICAIMFE AT 524.6 ml/min, # VA
MK EAFEH175.6 ml/min THo 2 HES N Tw
2 19).

F4 O MRAIC L % M= E T34 ICA MK E X
CCABG # 441.1 + 98.9 ml/min, OPCAB % 373.6 + 86.3
ml/min, # VA& 1< CCABG # 165.1 + 56.2 ml/min,
OPCAB# 148.6 £ 52.9 ml/minTd» ), wFh
OPCABE D IMIHENEEI AL d» -7 (Fig. 1). &5
2, BikofE AL DB TIZ, CCABGH:, OPCAB

DR ICAMKE TR 15%, RVAMMKETHS% FHl-
TW=DIZx LT, OPCAB #1348 ICA I 3% & %% 30 %,
B VARMKEESH 15% Flal o Tw7z. CCABG,
OPCAB BT 5 FARMKEZ R ET A I LI LW
%, CCABG#, OPCABHOREMIMIEREIZZNEN
456.1 ml/min, 289.7 ml/min T& - 7z. MRA&EA DLk
MEREEORELZ D TR NWT L2 b, FAMIMLE
HOBEMEELRY I BERDNS., T2 &K,
MRAW KD HHNEBIROBEDORENR DM,
CABG 7 B {2 AR PY IR BERT % Bi4T L 7 AE B A3 2 61 b o
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o WTNAMBREEIRELTVWARY., 20XH %R
FMREIMRAOEREZTRE LTS LEDbNS. 4%
EHIEFZH R L THRET LW,

S-100 &H X 5F& 2100 @ acidic binding protein T&
D, F/S-100BH773IV—RB1ITOEI T —P O
DEI—DIHHS-100 a & S-100 SIFHHMERICE
BEICEETLIENGDPoTWDEY, Zn2o0%
=3 REFAL<— (S-100 @0, S-10088) H 5B\
RAFOFL<— (S-100 o f) OHETHAEL, S-
100 BB 7Y THIKLE ¥ 27 IR, S-100 afid
) 7R EELTWS Y, —IIZS-100 o B S-
100 B BIXS-100 B L IFE Y, BAEHBEED < —»
—sLTHbhTWAE ™Y,

B4 ORFEICB VT, HE305DMmES-100FE#%
BIZCCABGHED M OPCABE LNV LAERICEI T2
(Fig. 2). #i#% 24 BRI Ci2 CCABG B D S-100 & 113
BETFL, MEROZIIFEEILA. CCABGHMNS-100%&
HOEKTOREBIE, S-100&H 252 R OERM T BB
IO RNzl BbNE Y, 72, WRDS-
100 FE D 24 BREIME L, Eh RV &id, WEEL D
MR RENREZEDO o/ L W BERTR L
- L7

CCABG IZ B\ THi#k 30 5 D ML S - 100 B 1 i BE A
OPCAB It REBICEE TH 5 2 & i Clinton % Wolf
S5YEBOBEREEET LTHH, OPCAB DRI
T ARBEREZREBLTWS. LaL, LEFEHT
OMFES-100FBHD LAZALL»S0a Y % 3 A
AvavORRETHHETHHED DY, S-100&
HD 304 CCABG THEEICBVWEWIERICEL
TIIEEIZZZ A ULENHL LEDNS.

B/

TEEFIR /S A 7 2512 BV T OPCAB 1 CCABG 2L,
MENEEREFHOLDICER BN, T,
OPCAB DEIA#D 1D & LTMRAIZ X % SHBHAR M1
BEOWERIEREVH L BN, ZOBELEED
DOEBIISHRENZERTRETREMETH 5.

BB ReRALICEA, BEEEKEEEBY F
L7 Z0F8— B8R % & NS E A H B Bh R 1 ik < s
W2LEY. I, AREEREERTVZVAEE
OHFBEHRM LS, BEWRERBTERRER L MREDX
F oy 70 EILE L BT E Y.

X ®
D HEFRER, ZEFME  RFEIMER, H1K, SEMH

W, 33, pp. 154-155, 1997.

2) BEBET, BHNT, AHMETS  BAWMHCBIT LM
BRAH SEHIREE B 5 EEIREENEOMRE
EHE - £PBE. 13515 [ 107-108, 2000.

3) Wada T, Kodaira K, Fujishiro K, et al. : Correlation of
Common Carotid Flow VolumeMeasured by Ultrasonic
Quantitative Flowmeter With Pathological Findings.
Stroke, 22 : 319-323, 1991

4) D’Agostino R, Svensson L. G, Neumann D. ], et al. :
Screening carotid ultrasonography and risk factors for
stroke in coronary artery surgery patients. Ann. Thorac.
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Is Risk of Postoperative Cerebral Infarction Reduced by Off-Pump Coronary Artery Bypass Grafting ?
. Significance of Magnetic Resonance Angiography of Neck Arteries and Serum S-1003 Release to Predict the

Cerebral Complication

Yuhou Inoue, M.D.

Department of Cardiothoracic Surgery, Dokkyo University School of Medicine, Mibu, Tochigi, 321 - 0293 Japan

Cerebral infarction is an important complication after coro-
nary artery bypass grafting (CABG). To investigate superior-
ity of off -pump CABG over on-pump CABG in terms of
reducing risk ot the complication, we reviewed frequency of
cerebral infarction of 698 patients who underwent CABG at our
hospiatl for a recent decade. Magnetic resonance angiography
(MRA) of internal carotid artery (ICA) and vertebral artery
(VA) was performed and the blood flow volumes were
obtained in 47 patients for identifying those at the increased
risk of postoperative cerebral infarction. Serum S-10083
release was also measured in 18 patients to investigate early
postoperative brain damage. Postoperative cerebral infarction
occured in 9 of 598 (1.5%) on -pump CABG patients and 1 of

,100 (1.0%) off -pump CABG patients. There was no differ-

ence in the frequency between the two procedures. The blood
flow volumes of ICA and VA were significantly smaller (P <
0.05) in 25 off -pump CABG patients (ICA : 373.6 + 86.3
ml/min, VA : 148.6 + 52.9 ml/min) than 22 on-pump CABG
patients (ICA : 441.1 £ 98.9 ml/min, VA : 165.1 = 56.2
ml/min). Concentration of serum S-1008 30 minutes after
surgery in off -pump CABG patients was lower in spite f the
smaller blood flow volumes of neck arteries suggersted that
off -pump CABG is superior to on -pump CABG to reduce the

risk of postoperative cerebral infarction.

Key Words : off -pump coronary artery bypass grafting,

S100 protein, magnetic resonance angiography



