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&% M\ 72 conventional CABG O TlE, BHAZE,
recent myocardial infarction, MMBEZED IR, RO A
T HRER, SHB)IR MAERZ, KEIRA KL, PHZEMES)
DRAEALAE, &iE, MR, ROBERE, Witk o FrBlLE
M), W % &S CABG Mgl ZE D384 A 7 N1
ELTHET S hTwrz 2000 E R, AFBICB VTR
N2 T2 U7z off-pump CABG 1 4013 B2 IMAT SE D 38
EROKTZ3 7263 EEZS5N TV 4, off-pump
CABG 27 t4 I HE JE D FEANT AT L 725222 B L € SCiik
HIMREE 24T > 72 D THE T 5.

II. Off-pump CABG & conventional CABG & D
Z >4 LEEEEEER (RCTS)

Off-pump CABG & conventional CABG & D F ¥ ¥ A
LIEGEAER (RCTs) DHADOHEE Van Dijk 512X - T
s S 7z Octopus i Th 5. Zh UK ZEB®
RCTs 27N T\ 4%, primary end point # mortality
LTI SN TWwWBb RCTs D5 5, secondary
end point IZAF MBI ZEA R S LTV B HFSEIE 11 #3R
FWEhTwd, TRZhOMBEORKEZEKLITRL
72, 3L AL OIFETHIE 30 H LN F 7213 ABEH T O
FEEBIERNPRINTEBY, off-pump CABG TO~
40%, conventional CABG T0~37% &5 nTw
4. Off-pump CABG THAERENMUVEFEAI5 1, con-
ventional CABG 2SHUFTH o 72M5eA% 4 15, FEEoREH
W2 TH o 7o, WAINMIZE D FEAF T 2 BT LK
L72%i4, off-pump CABG OEMMEZ/RTIZIEE>TW
. INHORCTs DRRZERET L) A THEELE
FEwidzwz &ix, BAIMERIOREFETH L. 11
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% 72, M o BATRBYIRA TR A T ik &y B A g
DI %23 3 /8 L7z, Off-pump CABG & kM4
DHFECFEREN TV LITPFETH Y, aorta non-
touch HEAMTHON TV B EEHkA D 5 581X Kobayashi &
2L % JOCRIMZEY DA TH 7. —Jj, conventional
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o 72iE 2 DA TH 572, Off-pump CABG & con-
ventional CABG #t# L 72 RCTs ®% { TiZ primary
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%1 The randomized controlled trials of off-pump CABG versus conventional CABG

All-cause mortality Stroke

Trial Period Total No. Off-pump  Conventional Off-pump Conventional

CABG CABG CABG CABG
Octopus® 2002 1998/3-2000/8 281 0 (0%) 0 (0%) 1 (0.7%) 2 (1.4%)
BHACAS 17 2002 1997/3-1998/8 200 0 (0%) 2 (2.0%) 0 (0%) 0 (0%)
BHACAS 27 2002 1998/9-1998/11 201 0 (0%) 0 (0%) 0 (0%) 0 (0%)
SMART" 2003 2000/3-2001/8 197 1 (1.0%) 2 (2.0%) 1 (1.0%) 2 (2.0%)
PRAGUE4" 2004 2000/5-2002/6 388 2 (1.0%) 2 (1.1%) 0 (0%) 2 (1.1%)
Legare' 2004 1999/8-2003/5 300 2 (1.3%) 1 (0.7%) 2 (1.3%) 0 (0%)
JOCRI"? 2005 2002/1-2004/9 167 0 (0%) 0 (0%) 0 (0%) 1 (1.2%)
Al-Ruzzeh" 2006 NS 168 1 (1.2%) 0 (0%) 2 (2.4%) 1 (1.2%)
Motallebzadeh™ 2007 2002/8-2004/3 212 2 (1.9%) 1 (1.0%) 1 (0.9%) 3 (2.9%)
Hernandez'"” 2007 2001/1-2004/1 201 0 (0%) 1 (1.0%) 0 (0%) 3 (2.9%)
ROOBY" 2009 2002/2-2008/5 2203 77 (7.0%) 61 (5.6%) 14 (1.3%) 8 (0.7%)
BBS"Y 2010 2002/4-2006/3 339 6 (3.4%) 11 (6.7%) 7 (4.0%) 6 (3.7%)

NS; not stated

< 2 The exclusion criteria of randomized controlled trials

Trial Exclusion cases

Octopus” emergency, concomitant surgery, recent MI (6 weeks), poor LVEF

BHACAS 17 recent MI (I month), poor LVEF (<30%), redo CABG, previous stroke and TIA, PSVT, respiratory
impairment, coronary disease in OM

BHACAS 2% poor LVEF, redo CABG, previous stroke and TIA, PSVT, respiratory impairment

SMARTY cardigenic shock, preoperative IABP

PRAGUE4" emergency, concomitant cardioaortic surgery

Legare'? emergency, concomitant cardiac surgery, poor LVEF (<30%), redo cardiac surgery

JOCRI® age (>90 years), concomitant cardiac surgery, previous stroke, ascending Ao calcification, Q-wave AMI in
emergency operation, poor LVEF (<30%), serum creatinine >2.0 mg/dl, liver cirrhosis, respiratory
impairment, pulmonary hypertension, cancer

Al-Ruzzeh' emergency, concomitant cardiac surgery, poor LVEF (<30%), serum creatinine >180 pmol

Motallebzadeh™ previous stroke and TIA, redo cardiac surgery, concomitant cardiac surgery, dialysis, recent MI (6 weeks),

Hernandez'®

ROOBY"™

BBS®

poor LVEF (<20%), internal carotid arterystenosis >50%, previous psychiatric illness

concomitant cardiac surgery and carotid artery surgery, emergency, redo surgery, ascending Ao
calcification, preoperative IABP and inotropic agent, deep intramyocardial LAD

valve disease (>moderate), emergency, small target vessels (<1.1 mm), diffuse coronary disease, extremely
hight risk patients

Referred patients: isolated CABG and age >54 years, EuroSCORE >5, 3-vessel disease affecting a graftable
OM.

Exclusion: poor LVEF (<30%), redo cardiac surgery

5. Moller 5 ® meta-analysis 7t

ey ) ==Y
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ik, MF—sTo  BRIEERHRVEEELETUEESSH Y, 58

AT T3 off-pump CABG DA EMIEZESS A=Y A 7 78 rela-
tive risk(RR)0.53, 95% CI 0.31-0.91, p=0.02 & A& & ¥
EENTW727%, empirical continuity correction(zero-
event OHIE) 1T - 724 £ Tld, RR 062, 95% CI 0.32-
119, p=0.15 EFAEEIHIT 2RV WME I N TS

DX HEBD S DN RIEC AV RCTs RFL
S0 B0 RCTs % & & THMNT L 72 meta-analysis #5#
DFAMICIE, HEICLZLILEFHLEEZONS. F
72, MIEHTHANRZZ L HITRCTs OMNGHER & BryHER b

L T meta-analysis 2179 LENRHH LEZ OLNS.

IV. Off-pump CABG B CABG fili & f1EzE
RERFOREN

Off-pump CABG 238 & L 725 S 7z CABG
WP 22 5825 I T DT 222" 2 R 5 \R L7z, itk
BRiAT 28 D 38 #1 off-pump CABG D i DMEWEIT D %
A%, 1) A 7 fENT (multivariate logistic regression analysis)
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# 3 The details of randomized controlled trials

The onset of stroke

Off-pump CABG

Conventional CABG

Trial .
(without TIA) Proximal anastomoses Aortic cross-clamping Proximal anastomoses
Octopus® within 30 days NS ves NS
BHACAS 17 within 30 days NS yes NS
BHACAS 27 within 30 days NS yes NS
SMARTY within 30 days or NS ves NS
in hospital stay
PRAGUEA4"Y within 30 days partial clamping ves NS
Legare™ in hospital stay NS ves NS
JOCRI® NS partial clamping or Ao non-touch ves NS
Al-Ruzzeh' in hospital stay NS yes NS
Motallebzadeh™ within 30 days partial clamping ves partial clamping
Hernandez'® in hospital stay partial clamping yes partial clamping
ROOBY" within 30 days or NS ves NS
in hospital stay
BBS"® within 30 days partial clamping ves NS
NS; not stated
%4 Meta-analysis of RCTs
Meta-analysis Period Trials Trials of Zerojevent thal : pﬁ—pump CABG
small No. trials patient  Relative risk 95%CI p value
Moller™? 2008 1980-2007/7 47 39 21 4535 0.53 0.31-0.91 0.02)
0.62 0.32-1.19 0.15
(empirigal
continuity
correction)
Takagi® 2007 1966/1-2007/9 32 26 26 3714 0.60 0.34-1.06
Sedrakyan® 2006 1980-2006/2 27 22 21 3062 0.50 0.27-0.93 0.03

7221 Patel 5 OEP DA TH 72 YA ZHTFOH
THAERET & LT, BEEAL RN S
JE, PAZEMEBIRATALAE, FoRE 25 oo BEAE, ik I e K &
P 7SI MAE A, ALRERE, OB S
NTns. BHEFRINTIE conventional CABG FHLIZH]
HEENTOZNT L EHEDOEE TH - 7-.

—7Ji, TICB9 5K+ Tid salvage operation, redo
surgery, cardiopulmonary bypass, partial aortic clamp-
ing, anaortic offpump CABG (aorta non-touch %) 251
ENTHBY, FMiFH L LTid aortic manipulation O 4
DAHEDHF- & Tz, Kotoh % Lev-Ran 5 D% 2
Tl off-pump CABG HMTFAN 51T DOl il 28 D FE A A
T-E LT, NAART T 7 MR AR O partial aortic
clamping 28V A7 WT- L LTRENTWS., F72, Mis-
feld & O Tl anaortic off-pump CABG 2% aortic
manipulation off-pump CABG, conventional CABG €1
FIIZH L TR DA 2 I T 5 L wH SR T
HoTz.

Likosky 5 (&-O s FAil # O i 28 D 62% A% embolic
stroke Th o2 EWMEY L TWa. LT TOERDOE

ZIEN I KBIRERBRIEICH L EEZONDL. 2T,
CABG T® aortic manipulation & %A ZE578E 1B §
BR824 6 127k L 7=, Aortic manipulation % 4%
{ AT\ anaortic off-pump CABG T FINATZE DS
AT 0~12% EHE SN TWD, iixised ) 2 7 i
Wi 247 o T B 4 o #is? % % 39713 anaortic off-pump
CABG %) A 7 [l AT+, % 7213 partial aortic clamping
(side-clamp) 25 A7 AL ME IR TWAS (7). W%
JEBIAS oftpump CABG® F 7213 anaortic off-pump CABG
B % reference & L TEHT & T 2 %73 T,
anaortic off-pump CABG 7% odds ratio 0.9~285 & & %
HFEHEENTN5.

V. Proximal anastomosis device &M IEZRICRI T 23RS

2005 4E%*5 HEARTSTRING proximal seal system
(MAQUET Cardiovascular #:#), PAS-Port proximal
anastomotic system (Cardica #:#), Enclose II(Novare
Surgical Systems #-#) 72 O KEIR D partial clamp % 1]
W35 device DEERICHVTREE oZz. TRH VAT
LD L Y aortic manipulation DFEEE Z 8§ 5 =
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%5 The risk analysis reports of postoperative stroke after CABG in the off-pump CABG era

Stroke Predictors of
Type of CABG  Total No Total Off-pump ~ Conventional postoperative stroke
CABG CABG
Ascione® 2002 off-pump CABG 4077 1.1% 0.65% 1.23% age
and conventional unstable angina
CABG chronic renal failure
peripheral vascular disease
salvage operation
D’Ancona® 2003 off-pump CABG 9916 2.1% 0.65% 2.16% low ejection fraction
and conventional previous stroke
CABG diabetes
redo surgery
peripheral vascular disease
chronic renal failure
intraaortic balloon pumping
blood transfusion
Baker®" 2005 conventional 4511 1.2% - 1.20% diabetes
CABG previous stroke
age
Aboyans® 2006 off-pump CABG 810 1.85% 0.78% 2.05% redo surgery
and conventional previous stroke
CABG peripheral vascular disease
Kotoh® 2007 off-pump CABG 576 1.7% 1.74% - previous stroke
cerebral ischemic symptoms
and vascular lesion
partial aortic clamping
Misfeld® 2010 off-pump CABG 3688 0.5% 0.1-0.5% 0.9% age
and conventional hypertension

CABG

chronic renal failure
anaortic off-pump CABG

< 6 The retrospective reports of anaortic off-pump CABG in the off-pump CABG era

Anaortic

Aortic manipulation

OPCARB OPCAR CCABG p value

Calafiore® 2002 1998-2000 No 1533 460 2830 0.02-0.04
Stroke 3 (0.2%) 5 (1.1%) 41 (1.5%)

Patel® 2002 1997-2001 No 597 520* 1210
Stroke 3 (0.5%) 2 (0.4%) 19 (1.6%)

Kim*® 2002 1998-2001 No 222 123* 76 %% 0.017
Stroke 0 1 (0.8%) 3 (3.9%)

Leacche®™ 2003 1996-2001 No 84 556 * 0.85
Stroke 0 (1%)

Lev-Ran® 2004 2000-2003 No 429 271* 0.01
Stroke 1 (1.2%) 6 (2.2%)

Kapetanakis® 2004 1998-2002 No 476 4269* 2527% 0.001
Stroke 4 (0.8%) 94 (2.2%) 40 (1.6%)

Misfeld® 2010 2002-2007 No 1346 600** 1753 %%
Stroke 0.1% 05% 0.9%

OPCAB; off-pump CABG, CCABG; conventional CABG
*. side clamp, **; side clamp or or Vettath obturator, *; aortic cross-clamping and side clamp, **; aortic cross-clamping
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% 7 The retrospective reports of anaortic off-pump CABG (multivariate logistic regression)

95% confidence

Type of CABG Risk factor Odds ratio interval p value
Calafiore® OPCAB and CCABG side-clamp 2.3 14-43 0.0032
Patel® OPCAB and CCABG cardiopulmonary bypass 382 141-10.34 0.005
Lev-Ran® OPCAB side-clamp 285 2.27-3333 0.009

Kapetanakis®  OPCAB and CCABG

CCABG vs anaortic OPCAB (reference) 1.8
OPCAB* vs anaortic OPCAB (reference) 09

1.15-2.74 <0.01
0.62-1.41 0.75

Misfeld®” OPCAB and CCABG CCABG vs anaortic OPCAB (reference) 12.33 2.92-52.19 0.0006
OPCAB* vs anaortic OPCAB (reference) 7.01 1.41-34.97 0.0175
OPCAB; off-pump CABG, CCABG; conventional CABG
*: with side clamp
#< 8 The retrospective reports of proximal anastomosis assist device
Type of device Type of CABG Total No of device Stroke
Hilker® 2010 Heartstring device off-pump CABG 412 2 (0.48%)
Sakopoulos® 2010 Heartstring device off-pump CABG 227 0 (0%)
Puskas® 2009 PAS-Port proximal anastomosis system off-pump CABG and 220 0 (0%)
conventional CABG
Yamamoto® 2010 PAS-Port proximal anastomosis system off-pump CABG 106 0 (0%)
Boova® 2006 Enclose proximal aortic anastomosis device off-pump CABG 60 0 (0%)
Aranki' 2005 Enclose proximal aortic anastomosis device  off-pump CABG and 50 0 (0%)
conventional CABG
ENMREEEZEZS5NTWS, ZhEToEohTlLix

MREBI L D% WSV 2 K QIR L. BTOY AT A
TR ZE D FEAEHIZ 0~048% & 27 D IR G S h
TBY, CABG %D RAE ST AR O WA A ) 7% Fik
LR B REENE . L2 LS, ESINTWwBAE
HEBI A I D 2 W2, SHROMEIE-N D &
CATHEH. Tl INLIYATFATIEIWATH L
{, EDOKBEIIRITALOEHODY 777 bOElE
WAL T IBBIR T 2 LR E Bbh 3.
WEM O 757 FREEROREIY 3B S hTw5
B, INEDY AT ADOEMPEEZRTITIE T TESR
, GHROMEPLELEZOND.

VI. CABG i &R 1BZRAER O =fEHA T 1%

S J S0 A 15 T AT ZE 5 1 00 9 B U137 7% 13 Salazar 512
Lo THEYSNTBY, TEEFEFET%, 5EEFE
47% Tdh - 7z. CABGHIBRICH T 2 |G Tk, ¥
T ORI CHI RN ZEFEAETENIEFSAEREL L LT, =R
WAEAEIFEIKW EHESN TS, Cox propor-
tional hazards model T 2T b T B} TIX, Wik
JiiAs S 58 AR B 1 X IR FE AR & JiR L C hazard ratio 2% 1.85~
32LHBRTHEARKTLLTHESIN TV, ZOX
I kRS, CABG hif2itisEid CABG @ R GH o
A 6T, RMEMICHEELRIITRTFELTERZS
VEBHLERbNS.

VIL &8

CABG it 4 O I 28 % WA IR S 3 23/ VR AT 7
HBOKEZPEE o Ta . BICEERIRED 5 v
FEBRE ISR A AT HEFE L LT, PCI& CABG
DO FE % randomized controlled study T L 72 SYN-
TAX trial”Cld, 42EL, GHBEZE, FIATHEE 12
CABG 2B W TENEARD SNA, NNHEZED Aiith 1
SEDORFTPCI 06% 123 LT CABG 22% & Z D 5SS
JEIZH B4 %R (p=0.008), CABG TOHMDREND
fkE oz

Off-pump CABG OFMFHIEZDRREMEDHIA
K U72%%, A EOME T off-pump O T-Fid A Tldifith
B ZEDFAEREOF BRI T IIMER SN e h o 72 Off-
pump CABGIZB W T b M7 £ WA £ D JE 4 & aortic
manipulation ® R % RIE 3 5 #Hits A% £, aortic
manipulation O XL 730 FEAR 250 14 B A 28 D 58 4= F B
CBWTHEEELEZEZ LN

CABG i O ZEFIE B O R FRIIARTH Y,
MM ZE DA F B CABG 0@l Lo 7-
DICHEETHLLEEZOLNS.
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