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0% YEip £ e A i) e Lfehk 2% Fx B (Puskas JD 0 2007) o

R Lt S S TR AL REALE 1
Males Females ONCAB OPCAB
Complication/Outcome (n=30,662) (n=11,785) P Value (n=26,202) (n=16,215) P Value
Death, No. (%) 418(1.4) 327(2.8) <.0001 478(1.8) 267(1.6) 0.17
Stroke, No. (%) 325(1.1) 216(1.8) <.0001 392(1.5) 149(0.9) <.001
Myocardial infarction, No. (%) 346(1.1) 178(1.5) .0014 377(1.4) 147(0.9) <.001
MACE, No. (%) 993(3.2) 656(5.6) <.0001 1140(4.4) 509(3.1) <.001
Deep sternal wound, No. (%) 109(0.40) 44(0.40) .8018 104(0.40) 49(0.30) 0.11
Prolonged ventilation, No. (%) 1813(5.9) 1036(8.8) <.0001 1915(7.3) 934(5.8) <.001
Renal failure, No. (%) 1033(3.4) 453(3.8) .0206 1024(3.9) 462(2.8) <.001
Dialysis, No. (%) 306(1.0) 180(1.5) <.0001 346(1.3) 140(0.9) <.001
AFIB, No. (%) 6219(20.3) = 2247(19.1) .0034 5326(20.3)  3140(19.3) 0.01
Reoperation, No. (%) 1523(5.0) 664(5.6) .0489 1398(5.3) 789(4.9) 0.37
LOS, mean (SD) 6.5(6.4) 7.5(7.1) <.0001 7.1(6.5) 6.4(6.8) <.001

AFIB = atrial fibrillation; LOS = length of stay; MACE = major adverse coronary event; ONCAB =

on-pump coronary artery bypass; OPCAB = off-pump coronary bypass
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(Ann Thorac Surg 2007; 84:1447-56 )
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W : on-pump CABG ; A : off-pump CABG (OPCAB)

( Ann Thorac Surg 2007;84:1485-95 )
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WA LNT &0 FL ARG R AT R SRRtk f o £ AR
¢ AP G & iR R R R 5Tk 0 & AR * intracoronary shunt % 5E4 0 x
TP e R F A T U R PR SO R F A S

LATEP R FI LS F T LR A BB R Bk S S el o 2 %
BB B £ 7 - B 0 F R B e RIS s e e ek
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¥ =& PARGLH B Hch] R B 7% B3¢ £ % (Endoscope assisted minimally
invasive direct coronary artery bypass grafting - MIDCAB )

I s B PR B A LB 2 B B PR B S e 1 R A
ARG RIFP-B L chw F o R AP ARE DR b T S Rpg] o Fph
BB S RIS Jbr e bR 7o XD AR L FR LSS E S ER
e ez — o fe4eie ] * P OARELSE B = R P 51H #% (left internal mammary artery >
LIMA ) &ied (9 dp g el e Bt R & 00 & 4 A dy L F Ieenis &
N ARBLY B4 A Ttk B9 TR VB IR T I A 4T 0 SRl A BE I N AR BLAE P
LIMA > ¥ :i& {7 LIMA & = % % x5k 7% (LAD) gw= & o

B i LAD & B A28 70% 2 F & QLR o A AR ETE £ e X Sk B IR

FAE R LD R H PR A E T R RARE §FRHELFE
(balloon-expandable stent deployment) e p 2002 # 4 * I 2004 & 4 " > 3L 5 40
B A Z RIS EIRE T 2 %"Jﬁiﬁiif‘f’ HoP 21 A v ARELHE B = I p

FeE R o R UL EenS N FEGE 2 AT 2 IR T R S
e % 2z ¥ double-lumen endotracheal intubation £ i £ 48 ~ = & < %22 3 } M35
FAEVHFE S L RRETRERLE ) AREY Re¥ T 4 (5" intercostals
space > ICS) fe — B 5 mm % o @ pARSL BT 22~ > 2938 5 (502 5-10
cmH,O =& 4 Zuor = F YRR # KSR Ew e T oo W iRy A ,%’-*{LIMA Hi g o
& ¥ % pleural adhesion {4 > &4 BB = BiF e f P R340 6" & TNICS ) £
& A F ¥ s P & & F] LIMA » # % 1 endoscopic grasper fr
electrocauterization B 454 B~ LIMA » L #-% R R E & p 56 5% 1+ sl i "f £
T i TG A4k 0 B LIMA R ¥ - B 2 4% ICS kigfF o n
7 LIMA e3R8 4 {8 > WP ARBBR BT F3NFREEAN GW G 2 2L d
B TR ARBLE SR T P ehwmdt 2 ) LAD &2 ICS chdp i ¥ 0 Ry R
=% (T 2939+ ¢ (small left anterior thoracotomy ) (Bl = ) > = ]*» B e
AR T DA RER) S (8% F ¢ AU E 48 suture passer B E_ 0 Aot T OF I -
B g (T2 /oo

ARG T o LIMAAR G G & 78 LIMAAR ST €5 P+ 0
ﬁ’d“??uﬁiﬁ%%&ﬁ&@o%?%iﬁ%%ﬁﬁJM*ﬁiLMH%
*% o LIMA & LAD sve & 10387 B phen™ V38 (7 0 v £ 13 10 P ARARFE S

LIMA £.% 7 J15 75 ° 314 ¥ T 10 mm £ Jackson-Pratt drains % = ] *4 %35

@ﬂﬁﬁpfﬁﬂw%ﬁHMAéﬁﬁﬁuw%*%%*$omﬁﬁ$%
LIMA PFRF 5 38 3 125 » 48 (L3556 4 ) BIGERY 218 » FB-cpf 5 12

;‘ﬁf%{'ﬁﬁﬁ g o A3 5 10 i A fptris 14 iRl 2k B (flow meter) 1Fx ¢
ve B S WR B Y G - o 4 Flo jnd g E A AA P A A (T v & i
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& o Thoracotomy & & 2 51 8 2 4 (—"L'ii:'62 ) (Bz)e %73 10 B A
N A s'w,-}ﬁ? vie g1 u[};ﬁg&v HFis & - 4\3€E:]F5;;.F\ T A B
rMIgE L ot T RER S A H B @Iﬂfi’?* N T RN N
PFREFAZ 00X 40 | pF(XZ5B7 [ FF) @ nﬁ&}fﬁ SRS AR 4w 5 1.310.3
26215 % 0 BAEHEEE L 12336 B0 (TIBI9 B )0 HiF o A R iE
PRFEAOPEANLRERLE B W LAD & f £ nd o

1

FIRFT 1 BT o Bk B R MR Lt S e A 8 ML R PR S 4
SR E e M2 { & 5% 5% (Hannan EL > 2005 ; Anonmyous » 1995 ;
Bourassa MG » 2000 ; Solomon AG » 1998) o ¥ i¢ H ¥+ ¥ - & ¢ LAD m}ﬁa% )
Diegeler % 7 2 LIMA # & LAD P AL B4 e f] 5k 8 9% Seif = vt 17 %
LAD & 23l £ ifpit o @ K a4 e TR I 0 (L3 0 g v 2 g R
£ =0 & et b 32 i< (Diegeler A 0 2002 ) o IR 4 g Rk 5 0% MEE £ s 5 X

o B B AP A e g A P EE T G ROl R B
LALE SRty s NS E R N REE R R L Y- EE R N
~’P§JT£EFF— EAY A RO E R B e v LIMA & 84 cf 8 o 'g > ¥
3 90% m}fia A ¥ f4F LIMA = & LAD =110 # i 974+ (Cameron A > 1996 ; Mack
MJ > 1998 ) H 7 jge b 7 e g o & 4 0 & HP 3 E 5 (Leavitt BJ 0 2001 ) ©
1990 & i B 48 38 p ARGLSE B LIMA (Mack M » 1997 ; Izzat MB > 1997) > ®
B4R 5 @ e FlEAR Y 45 LB B A Teng s 0| F R SR L F T
LA ERFATHTS o A A g R o R F T A d B3R R B RY R
RASE I T A £ o J R LGE B T G R AR R N T ik g

“q

B S PR LR R & fe R M
o Ap ARESREE LIMA R g B Sl ity 943%  wFf o 12
FEHDEGEGG L EL o AP aE A REHLT IS 19 BRI R R
i 3 & (4r cardiac death ~ myocardial infarction # repeated intervention for LAD
:%f;)’_i{.g\« ?Illﬁﬁl?xé’d}?r}m"Iﬁ”m%

R ARALE HHRRE 2 RS R B g e R 0 T Ed ) B e kA
Tt 2 45 '13"\*' ’}ﬁifﬁﬂ’—’mﬁ S VR R A e B 2 EARE I SN e T
PR ETR S T IRE Bop A G D O S S pE s bR 3T R
Pothr 4 F B

FLIsp o oRASEFA LR RETEPEAGR R ET T F
£ = E ek b a0 F -ﬂ':ﬁr_.;m[ﬁa R I %’F i1 )"H—/r'% iE N
i L E ?;ézs% FR LR GG R R e B R L F E IS
BB s A g )R o PRI R B LT L - B
m'l'%]ln” X o d 4—\. IFBrrJ '%EQ%FI‘—_]’ ) l,[]]\ Zﬂ_‘ﬁé‘%gf» ]F‘ F\ Lfr—,ﬂ {"z_’ f—rm’ LLL/Z-L:vﬁ
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LLERRD SR f?; TERESKRABER PP E B %ﬁﬁf,{,&ﬁgéﬁ 2 ’a%lf—lg,}}ia
A - B BRI AR NS &

Bl= ~ P ALGLE BS A Bk B PR M UG T oo B
ch= B3tk * >5 LIMA $5 B8 LAD v~ & » & 3 5 jicg)

Bl= 3% ARG D4 i p) Sk B R M £ R K S
% v 4R f#-7; o Thoracotomy i T & & L3262 = 4 o
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FrE @ PRI PR R R 7 R 0% S £

%‘#{i]‘an‘\%ﬁi/{ﬁ‘f:u %,-F-g "l )u,v_}_;;;:}%;;fg WL ﬁ_g&gm%‘k\.% LB} »ﬁ [
P K hE R B R L Y o P LTI A A;}g;}%mﬂ_? a2 R ET

(saphenous vein) > & = | p F & "% (LIMA) #ric & ks chi fp o § i W R

(Tatoulis J» 2005 )+ @ H i n ¢ 4o+ ] p 56 #% (right internal mammary artery >
RIMA) ~ #&#-"% (radial artery) {=3 % %#: "% (gastroepiploic artery) ¥+ #%it
W S adFE T 5 310 & il w9 & (Tatoulis J - 2005 ; Hata M » 2002 5 Hirose H >
2002 ) -

Hedork A 1970 & N ¥ W B A ¥ B R B EEE L A2 B RS T 7
TR AR e R B R R DR W R R £ AT & Ren®4E (Acar
C > 1993 ; Calafiore AM > 1995) > # 7 % » 5 A& k4% § Fip L $FHd % g *

(Buxton B > 1996 ; Brodman RF » 1996 ; Chen AH > 1996 ; Bhan A > 1999 ; Tatoulis

J> 2002 ; Possati G » 2003 ) > 22 RIMA 4p+t » 5 H B % EH % ITL % - EHEL
I BERE - A ﬁigul (Borger MA > 1998 ) » Caputo i?iﬁ%ﬁﬂﬁé
W%@PWWHEx%ﬁﬁRmm, FRIP TR G S - ER S F o DR
A5 HpE e o .ﬁmﬁ 'g TiEes \ﬁ:r:‘ ,gﬂ’b*i% TN ;;@gf,q ‘4+=r.;7§iﬂl S
R R S wﬁ B A g7t = F% el 4 RARigst @ * RIMA (Caputo M »
2003 ) > & 17 e % A ﬁ]?\x LS %;stvﬁv”‘ul B oo

WL IR AG BN REREFR AL WY T - B A
7 (GalajdaZ»2002) igHk * 2 g % t_%‘f % AR RRT R RES
REF P WS B 1 N ARSLAE B d UK cndk it (Genovesi MH > 2001 5 Newman
RV >2003)° &3 & #4437 L -Fg £33N ALBLAR B~ % g 122 3 fﬁi B e
Rl E R SR A S -

i é‘\%rfuu SR B PFLP 2003 £ 9 P B AeiR TR ARARAE B-pEE R L AL
##75 1/ LIMA # £ LAD fodl 5 § i 3 5% §0 0% 453 5 jieeips & 17 5 »];:%H;Jf
Foo TiE- HFRH R HEEROT T ERAETRRSR S RDEN G ¥
= E AR B - B 2N RETER RN 2 RIS R DR N R AR R
PSR EREHRI A ek o ¥ BAEFE AR LT RE R
B ¥ B jlrwe AT Allen s test 3= |4 53 £ 1 plethysmography i {7 palmar
arch perfusion test & F/x T_Hd "% ene * 45 2~ B 7 5 {8 0 f =X 12 pulse oximetry
$4 17 modified Allen’s test 12 iR T = -3 0% F v fo R Pl ) doft ¥ 4L F] 5
f%ﬁ?pfk?leéhTm’S\'mﬁqu MEE o p 2003 & 9" % 2004 &9 > X5 340
PR I K F IR SR EORSEE S B ¢ G 122 AR 7 AR IS PR AR P
EIt
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FRPZ AT ERRL ER ISR A F - KRRl
%5 tourniquet (1F & F ) i B EL 0 B L o B £ AR tourmquet U i BERR
BoRFUAFLEEREEELL Tt P R KT mEIEE 2 20 A
- i 2.5 3 3.0 2 & engie *7 v (palmaris longus tendon £7ip] ¥ - #5 17 radial pulse
PR LR RERE I A 7 ] 3| superficial radial nerve o X {2 7 F AR
T eEF PR R A depede R A gl k> X0 - B 5 4B ~ balloon trocar 0 B 1 % AP
2 Esmark bandage ##. > tourniquet *c /8 3 200 mmHg (B 4 eE TR 4
1100 & RB) e

BB AREIE B T * hE R L VasoView system ( Guidant Corp » Santa
Clara » CA) - #& » balloon trocar & » 12 15 mmHg & 4 #/3 = § i“ 8% » "Lk
perivascular sheath ° #—»—f{ BE R gk 4F B i P F]4E 1% blunt dissection
BFiar C%kE31E (retractor) fr@ T 7 kFTer o B § dfor Fom
AR <32 S AR E dRT B - B 0.5 28 et v R O By & R
oo IR AR T 7 T ETEER R > B U C R A BRI Rl gt
LR BT %Hﬂ:}%?&f%ﬁv% b e e - AP BT I R el A
e SRR RO A S S o BT omfed ik L p WA R (MZ S mg
nicardipine ~ 0.2 mg lidocaine ~ 50 mg nitroprusside ~ 5000 IU heparin 2 100 mL
saline) * k%2 o 3 ¥ S bt M A T R BF e tourniquet B F o TG BT el
iﬁ’«"ﬁgrz” Y & T3 3022 LIMA 2 & 0 300 gt 358 £ 2 iF e i 6 5% i
& - BA I o

2 A A P i TR - e 58 K § 3+ (pulse oximetry ) #  E 80 ¥ A
éﬁi*ﬁ“f"‘ PR o F - Bp A Y AR S A B R B RIS
P E

:: Iﬁs%m];mp\n1;;§l6y,;li;jﬁ R AER 318 g e g
# ¢ ;ﬁ%hmé PRGBS L F R PR L 27 169 A4 (T35
45 mgs ) VR iR R E R S 1453 21 aa (L3157 o0 ) HP 2 iEHE
Bk F G P AmE A 3 R oA 3 1 s & T3 )< § 3] proximal ulnar artery @ 3§
BB G r g ’F'f?/ﬁ BiggFnenida 053 - 55 9 ¢p b Flied
WE R RS T BT SRR (8 £) A RIMA (1 &) H ey 0% 2 6
B TR B ER BB I o Bt pOARGAE B RIS F L ARl (ecchymosis )
W 293 1 et GraibsamFlafgREerhagr ¥y 1 557G
TRA o FERIIEEMRPN RS E ORISR

3#

F o p R SRR PR SR Ak dod o 0 B 7 44 (grasping ability )
Fp T T R ERARE S 5 (weakness) ip Tﬁﬁ»ﬁ’» k30 =t ¢ R
RF o BEFR 122 LLRAHRET F 4 LATG AR 4T LT IV
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ko R A BRI 18 £ GRS T R 0§ R DI o £ INERR i
LERHREVREFER G I LA ARG 4 4 LA R IES o
BAEATIS 3B Y SuE B R R T FIT dE sk o US o &G SRR A S
ek e E@eed o W 1 LmbAon T P AEE R st Lneuroma > # 4 1 4R
S SRR TRV T Y L

Heds 1% BTk Bk TP TP Bk R Y e LB L F 8
FHFONS LI LR BEGTAARNG T RE L E RS
e s RS k¥ d o @ antebrachial cutaneous nerve 2 superficial
radial nerve #hdf § 7 E_¥ L PR AL A F &7 @ F cp ARELFAER p 2T < PR
SR B0 B ﬁ % - 23X & > (d > tourniquet £1ig * 24*?Pﬁi2“¢7‘$iiiﬁ
P R R 2§ R BT G S ha B ARG Tl ORGSR P
LB R F A F (Lin TY 0 2003) ¢ b sk £4p % € & e ] L4
PR Fuab o) F WA S PR B gm0 tourniquet B F BF o T AL SR E
B0 TS @ A T F osFT ek o f&@i’f@”?f& RESRCY R P A
i o

S dE R PRI B RAR R BRI AT 2 S LS
MES ARY PARBREFTEFLLEFERE L Ttk d 0 AT 80%:h
B A Pl PR (T Hrted Pl xR B }.@#“f i
A4 P~ (Kamiya H > 2003 ) o pf ARELFE B~ 38 B 0% & @ > H s i
el D ) S R LR AT 5 o § T Y i R A 4L blunt
cone dissector R #_* % i 112 vascular bundle T {7 e 1g > 2 & -] < §F £ cone tip
B e N E R o BB P ARBIE B A ¢ > BB 1R 0 balloon trocar
it o v % AL air-tight o (e K 4 PR IE RO R AR R T L o 53
BN ARGIE B S R RS S R AP E g Reni * balloon trocar A K-
balloon “o f gFd — i S HEFIRI G PIE R G o BT EBERE > L F R
PEF Lo TH Fl 5 - B4ei¢ * Esmark bandage fr tourniquet /R 4 i & o
i3k & * 7 3 vasodilatation agent (+4v calcium channel blocker - nitroprusside {=
xylocaine % ) &3 %z ie * e fEd % (He GW » 1998 ; Shapira OM » 1999 ) » 12
APy o ¥ * heparinized whole blood P~ &% saline (Chong WC » 2001) > & &
- R AR TR AL R A B R REE o RF R A 4
Bodopt - RV UEFEFRHELE -

BT Y o T 2 IRGER G Ak RS T g g 4 s B¢ Bl ﬁi—ffu{i
& R AR F AR A 0 0t 0 B3 e gk (Meharwal ZS 0 2001) ¥ #
MM EIRE U] AP R g AR NG 40% e E R S
#p i o superficial radial nerve i VIR E ffro BEAR AT Z B TG B F ik
§oommG US4 R L R SRR 5 X A B0 Y AR AL
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LoepEg 4 s sk A PRI B L¢P R A 4 E_E A radial pulse g
+ 3 e pFr2 flap %3 superficial radial nerve » I f £ fFam (S0 @ T
hopt - KT AR T 4 + el a) o ¥ 7R3 4 4 % superficial radial nerve &
BE e o BB v ARt o A AR BNl T AP RG] -

Ed AP eniT s o PRSI PR R A AV Fa BB (R
R S7 I SR TR PR S L 1ok i TS SN DAY R N - N
@%,@mg@—ﬁgﬁui&ﬂﬁﬁwoAﬁﬁiﬁw %:ﬁfﬁiu%&ﬂ
EER K AFP RN SR REF ORI 2L YRSB4 E
WP aiﬁa‘%ﬁ"ﬁ%év g o
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%2 02003 #9 7 1 2004 & 9 73 Ey L F R N ARGUR P pRE R 2L TR B0
g5 LR TR

Age (year) 32~88 (mean 62)
Sex (M/F) 106/16
LVEF (%) 28~85 (mean 57)
Coronary lesions
3VD 103
2VD 19
Procedure
OPCAB 114
ONCAB 8
LIMA as donor
Y graft 113
End to end extension 7
Distal anastomosis/patient 3.18
RA-LAD 22
RA-Diagonal 78
RA-Obtuse marginal 102
RA-RCA branches 69
LIMA-LAD | 98
SVG to coronary artery 12
RIMA-RCA 1
Radial artery ECH
Tourniquet time (min) 27~69 (mean 45)
Resting length (cm) 14.5~21 (mean 15.7)

2N ARBLAR P HRE TR 7 R R B R R A S X2 2 R0

> S R
;K}é ;b ;I‘lp

Patient no. POD7 After 3 months
Grasping deficit 11

Weakness 4 0
Numbness 47 25

Pain 49 3
Tingling 18 2

Grasping ability : ¥ 12 T 3 & g B4 5. ;  weakness * ’.}_?ﬁ#&_ﬁ-\ﬁ\ 30 =t is € R IIRF S
POD7 : & jiFis = %
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FI& PARESEFREET

TE K RACE R ISR FREIRIEE G & Lnuk o L TR R i
BEBHAEF R LR AR R B T A RO R Bt ke %ﬁiﬁ*
J RO R I S AR LR R K 7 s L e
FoRAFIAEERAL S ¥ F EER- L EH g RARRTERSE B
fzz'r’giﬁ{f,l-mpfrﬁ* i‘a%“?ﬁ%]—ﬁ i‘aﬁ??}%‘,\ﬂ'oﬂ%é; #%E"ﬁ?fﬁ’i -

B 1940 & RhEF H > A FETHEY S N B RASAERR ] S FL SR
BN ERMEG B F LR S HER S 0 5 dé“""f voehnt e A
I2E G ?Pfﬂfﬁﬂ":}#? R 17 v (bridged skin incision) > 7 1980 & & » " a4y +
HER AT 3 — ek R & af e 113:'(_%% v A 1990 & ks 8 amgg
BEe R G T A e F PR NARGR Y B (T S EAr AAp o a0 BT
1990 # % R Hp > pARS A BApAk S8R F PR BTRA 0 @ BA Dyt B P
i_%{}%%%ﬁﬁﬁ@%v%%%%%%mﬂﬁ%ﬁ?ﬁﬂ%{%éGmmu
e Vasoview » 7 1990 # X R #p > KNI EE X RA B EFRSF TR - - B
FREIAMFER 0 22001 £ g 8 ;1]3: Bl FDA 7357 > F] 5 % B4 shjfeen 1
'}#ﬁﬂi&a&'uﬂ%f’h}ﬂ?@i 2 BEFHF T

B S B CEFRIE B S H g o A E AR A 2001 # R GEAT
SRR P ARG S PR IRAE B ) Rk an BaE A o

€.2001 & 3 7 32006 & 8 ' > x5 1,348 i B F]n._.;a\-{f}‘m I
i/”fﬁg"iﬁ*’ A& P A G TR %lﬁ—“ﬁv* Bl F M S
o }ﬁiﬁm/wlﬁ‘{zrz\‘l ° ﬁ,—*"ﬁr% POAT e il R B A ERR A AN B
P “% pLIE £ e £ giEendd {7 nj | * Guidant Vasoview system 4c } = ¥ it g3 b gff
O FARREHEET 1 EH LG R G ORE BT T R
b 12 {7 ) 322 { balloon trocar 13E » »F F B 4L E - § it mmHg
fﬁ@* ’?'J’** p #ﬂaﬁ@‘ﬁéﬁﬂmﬁwﬁff FOURRA LFAEFEREFH G R
< F R D S OR F TR R 7 RR B R g che o R
pas et i A ot o o g B S A LT LR
FRA* LT 4ET 7 CAUTh o B fs L RAEER AR TS BFER
forr ok SET R CERIRT PR oA NP I FRA RGO AR
TR IEEA R (Fle ) o ST - B g B B gl
AP TR S Bengsk Y oW 300 BIAPR-G e F ABM S BT
BEETLGE LSk APRG e F R %ﬁ,@aﬂu’f VIET L {E A B
- in?w\iﬁ »m ¥ 7,5 J«;{.\%E\,w%,rz;} R K%%EQ o gL ¥h oy % o 597};@:[‘,1,&_
e 3R X EEL gk R s AP A B ITa 500 b 0 F R P A R kT
I p‘_/{h"a_ anibmﬂ%%sf ﬁgi%—scf;g},‘q ,#eﬁgﬂﬂﬁ

AR AR S VAR e AT

I~
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p
Er
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1:1
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BEFREARY 0 F 19 mREF RSOGO @,ﬂm’lﬁiﬂmb
EIFAARPDEHK - F P RBREL D e Pl K-
AR ET TR o BB hs Hpd i o PAREL T Jg,méji
I‘fﬁﬂwu\ gy kw50 = giliﬁgﬁxmgi&ﬁ% 68 A4 0 @ B is 200

R ETIORIET R23 Ak R A2 - R f A R DA
i TEHEA BT ) e L S e IR 1’; TR e R FERE
PR g v {ﬁ4ﬁ%@iﬁw%rﬁbzﬂ&ﬁiﬁﬁé’mﬁ%h
fodk = e o @ % SEP A R T UL o BIVR R 2F R Aok}
R e SRR e 0 A AR R R L G R R o 0
R g B vt A e R e v ot Ae B s g Ap
r—‘g m;.T—I% o

\‘ [t 1\2

’—fE""

T AEEUE S 50 F vk o pOARLAR X RE LT B

TR - AEGES o 3R F AR FATORELL 0 A U 28 G 0T BEER
PEERR TR Moo F AR E F AREIRE T 0 P ARSR S %%; LA BT 0L REF A b i
G T RRFRLIRFE  GFERBOME REFSPRE FEi o
REEpog e o ok ﬂiﬁ e% % & (Seabolt PB > 2003 ; Bitondo JM > 2002 ;
Patel AN » 2001 ; Kiaii B » 2002 ; Schurr UP > 2002 ; Felisky C > 2002) - v ¥ 3
LR SRR et fic (Allen KB 2 2003) 0 s PRS2 et 7 Bt o 8
Fuihk VE R Bejie A E/ifb{g_;{ B & EHpai & &% %15 (Allen KB »
2000 ; Griffith GL » 2000 ) o @ [* AR 4% ~ 8 8 /% 4f B 7 18 e ’E e .E_‘_%‘« A
fs ~ = B 7 Wi 5~ o7 £ b event-free survival - ‘,&’K_ki’ @ reE i % (Allen KB »
2003 ; Kiaii B » 2002 ; Yun KL » 2005 ; Rodrigus IE - 2001 ) - i&» %7 2 { 3
P ® R AE e AATOE i gl B0 A 'F“- B BRI B S GE

e,u-v

REBEFAPDREFAY > APEy R E A hE &5 2 R o

% HEE 1) v’"‘»{‘“’?w’hfipg?*ﬁ*

SR AR %R p Ko gHET A B o A T Sk o F A 0
SHEA NIRRT B EE S BRSO R B LA ER R
BAG e Fptism oy Repig ¥ AZF A KRG A EER L A -2y 3 b
¥ 2 % (Alexander MJ > 2005) o it {7 p FRA| A2 g ¢ 0 L EFI4E4| 3 E
TR AR ARG G  EFT g AVEL BTG
BEREREFLOGCREFE O FIZREFITOFERERS s S x § o 7 ;;}3&%
FIHL o 4 2o | PN * FERILR RS > {HAFF A 5 0 F Ao Pes WL
# 5% o & * balloon trocar F¥ 3 #f b s 0 IR PR A €33 R RO FIRDL G
FaH# e il FE S b A PAPngHE ¢ > JIr A EFRE
{7 sequential anastomosis > ¥ F & b3 2 F R # % M jF 1S acute graft
thrombosis » 2 2 > % 3R i 4 4% &_balloon trocar #7/R® 8 eniz ¥ » Fpt AP g &
AR PR R SRR R e gt 2 F CERALER Y L 5 g hd
BoAcA APgRng tHOREEFAAT R AAPYRDR Y LA ERT
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B APERF CRBRE SRS 0§ R e DM ASFIEEES
EERBFEDRL > FRER - APITEZ T FA NPT B0 e
ﬁﬁ%,Jﬁ{%@:iﬂﬁﬁiﬁ@Jﬁ&wmmk%ﬂlhmﬂ??
¥R A AER G FR T SRl cEEFRET LAY €
PN B RTF o £ F R L P A EE e pFSS Heparin o ¥

3 Eh o AP RPN RF RSN F %A Heparin 0 & ¥ i Bi_major cardiac
adverse events I 1§ £ %] o

4+uﬁm$%§”’ﬁ%ﬁ fow B R AL oL R F AR DB AR B A

05 PR X R #ﬁ; RV R ﬁ’%“%/ﬁ“ il \«fr%%ﬁﬁ’fﬁf_ f o=zl
gy@?wﬁﬁ%$%<%;w{w%iﬁﬂﬁ%ﬁﬁiﬁlﬁi—°
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Zm 22001 £ 3 7 ] 2006 & 8 7 ¥ K F IR TP ALLL A EH IR B Bk
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No. of patients g /L 07\ :-".‘_1 @\ 1,348
Sex (M/F) L [ Ak ;\ gl 945/403
Age NG I[ ' ,'51 Il e 67.246.9
Indications i \ ( il Al \ Ii !
CABG W Ml eV 1,309
PAD B W 35
EC-IC bypass 2
Portal vein reconstruction 1
Innominate vein construction 1
Harvest time (min): first 50/last 200 68/23
Conversion (limited) 19
Drain 17
Complications
Hematoma 25
Wound infection 16
Wound dehiscence/poor healing 19
Overlying skin necrosis 1
Overall surgical revision 13
Numbness 169
CO; embolization (bubbles shown on TEE) 143
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£ 8 PARSA R RN L RS

MR X ER R PR O B S ens 2 > v el R B @ B R E RLeh
FE ot aR RS e PR R F AR R DR B A AL L
fﬁwmfmﬁ#ﬁﬂ‘ﬁﬁiﬁ&wnﬁW%&MHﬁwﬁ$ﬁmtﬁuﬁvéﬁkﬁ%Q
BPARBEF It GBS B g2 pREFFORF] < FEFLS
A ETFEL FIAIR S 4 ;—’gﬁ‘w;;, xfk%f:' i S FE § ST S A A R R
AR B I A éhup#B@fﬂ$%ﬁixwﬁ#b*ﬁ%%ﬂﬁﬁi°*'K&
{ﬂ%%%%%%bﬂwﬁwm%$’£%£€%?Pﬁﬁim°

A PR SR BT 0§ AR RAR S g dp REor 0 S PET U B R
ﬂ L 5ingfl fGph e Rk - VS MERF ~ @+ L P hE Bog -~ 337
EELSHEelm i g 2B oM ai% L & (Seabolt PB > 2003
Rodrigus IE > 2001 : Kiaii B > 2001 ; Schurr UP > 2002) o { 7 ST~ fiea P&
B MR @ R R L ek e LR T £ R G TR
(Allen KB > 2000 ; Bitondo JM > 2002 ) o f ARLALAE B cri 429 > & % B
jémﬂ RCATEE f ~E'7f§14\’*\?'§%'i’<§*"(j\—@’mx &gl
F&@ Ao FIFY BT BFERE TR o A A ¥ > elastic lamina ~
g K d 3ok K m%’* _EL&%‘« v %Puﬁ—{ Hefe il S E it % ¥z 4 £ B (Griffith
GL > 2000) > » i1} okt £ & cha S FpUR (Kiaii B » 2002) - 75 F”" 14t
HAEESPN L me iz Ea 4 ARG 0B PR b AT B R
BTN L mir e Tk FRBEN L GEOF R LR R RS F ik
R 4 24§ _papaverine (R G LR B & T A - RO I I gEanD 2 AP TR
7 B (Alrawi SJ > 2001 ) o 2 >3 3 Bikstentk & > 5 teie BHITR 402 47 >
,T.*‘w? L3y RFETFEL L AR Fh TSRS ET RS S Y
WA e i d e USRI B RS SRR TGS R e iR RN ¢ RER R et
B IERA A s foié * & rg;y%r,gaw IRCATE R -G Ll sV aﬁ;?‘; ~
Bdev chk B fop L imre ki FIE S R enA B IR EF kP A e A
Eoensg it (Alrawi ST> 2001) c £ 5 - #7714 R v AR o @ b £ jisrdg B
ik PEF N A fo Pz s 444 intercellular adhesion molecule-1 ~ vascular cell adhesion
molecule-1 ~ interleukin-1 - interleukin-2 ~ interleukin-10 % ‘w2 jir 2 off 2= 7 4
Mo - X SRR T S %, & (Alrawi ST > 2000 ; Alrawi SJ > 2001 5 Alrawi S »
2002) e

\m&

y

R oL b éz@ﬂi SRR A P TRA R RenE A f 4 o AT &
WGl F 83 AE B F A F e A A BB RanE et pigs o
HEREP mﬁiﬁfﬁxﬁ A o H S B i g S - RER Y
FU% 200 fde X A5k B PR VEE SN > 0 pEILE S A e ‘Uf{m i mfr
PALBLE 0 oA B (S e F IR s < TR RW U ) o B 144
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R R ORE LY NG 336 BIESRG v BT A B
N EE ORI R AP AREF B N e 7] 21.7% 0 A @SB
%o ihig- BE T 17.6% © pt b < BEHER 2* F AL 50%F 0 & P\ I B R
7 102% > @ BEEBeiE- B 124% 0 BdEa T o PARLEL S EET ;\;}%E\iﬁm—j\
T2 BOEFW Y LS IR s R _"]',% (odds ratio 1.15) » B §g g 3d
PEIC N Tl N N 3’%@ + Fait e ~ ﬂfr&i * £ ek #3%& s @ /l:’_j%ﬁ\ia_nf -
30 (YunKL 12005)° ¥ b= BAE Aldn T o ARERRER T MRS o S 5N kg
PoA BRI Z H 0 R A SR B R S B F R D EBUN E R
% P B2 s WV R e R R e A B e 2D SR Been i g
B AT &fé%%iﬁ.&—;f%;*ii«'w%iﬁgiﬂ ﬁﬂﬁﬁgiﬁﬁ}bﬁﬂ(/x\w{ﬁ% \
74%) 1 K @J&u&m f:; rohs R fm Foa n«; v PAAES s g (A s
1540 6 4 =) aliiehdjisiz- oy P it - (Allen KB » 2003) o &7 I
i e k- R i& 185N IF“‘%Q'%*{ 7PN EE #%B’»-i/ﬁtrm EAIEN

PIp Gt MRRG LA LDPHFELFOTHE > - BKo f 5d B4
M B s B e & 2 X 60T > o4 b ﬁ—*‘m AFF 0 BEGE Ly
FIRF] AL EHHFE F g B R A DR TR DFIR R F
g @%ﬂ"’?’ 238 4 (L iE i o 4 AR e Dalaral: NS FITTEHSRAE 1§ B~
FFERY 0 et N R R RAR R E R L R LE RS
KR EE > M S S Bt AR ViR R E P R R ﬂ‘ﬁ
“%ﬁﬂ“'ﬁé’:ﬁ’fﬁ%%"i@ﬁiﬂ#&ﬁ%wﬁ_ﬁﬂﬁﬁ’%felffrﬂ%f% Hig? m
FEEFARE B enTEER - Bl 0 A S B K@ p 4 e A i for i LT
gwmg%wéﬁiﬁ%gwaﬁﬁéﬁﬁ@ﬁﬁ%$Wﬁmfﬁ—ﬁ%%°

AR L BRI AR AL TR P AR T L
ROR L&A A PR R BT 117 L e
%P\RIéﬁzmﬁﬂi °
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In

-8 Rt FiRRE

(=) ZF "RBRELEFPARBFERLEFRIFFOPEL LN

MOARLAE L FEHE ;}gﬁxm*ﬁﬁlﬁﬁgkﬁﬂw  IRELE B 5 L (e hglH
E P - AT AR P R R LB ET i B e i EReD S Bop o fr A
#ﬁim’*,+4@nwmwﬁlﬁﬂﬁiw%ﬁg{wwowkﬁ@%
oo PRGAER L F o MBI M A E 2 W A iR o AT
s B e A A A Sl T R o
T OPEE R GBI AT RIS T ”* A% l""—"éﬁ LR T R E IR -
T IRAL o “4’ﬂa¢wﬁmmmpmﬁﬁxﬁﬂﬁﬁ“ﬁmwﬁn“4ﬂ$
FPo BRSO R T*u{aw - LRV W AR R U
BT o @ PARBLENIIET LIF G S RHI R R 25 SBE T A g
PRt Eiﬁiiiﬂfﬁ?iﬁ?eﬁ AP AE Y gAY YA LT Y esiE I HE A
FRenFF e HE FlieR T ERY - F PELF R F LR LF
2 HREF S BgE o Bl4od T A~ pneumoperitoneum fr= ¥ YR E o

B2 AEFFREIREE I T MR G D R EE
SEE P ARGLPLITEOE B 0 2 PR SR T ARG D SR B S T RS
o g2 (Allen KB 1998) Mg ilBepr "8 MRTS 72 of B~ 2 3
A e+ s R (Kiaii B » 20025 Crouch JD »1999) % - 2@ > fig {7 p4R
G K AT D F RS R S e AR D F A
—%RTiﬁ’ﬁyﬁﬁﬁ%%*@%“%@F’ﬁ?%@iﬁﬁ%ﬁi@
(Chavanon O » 2000) ° = % f“ g2 % B @ * M4 pF &> % 4 (Herron DM -
1999 ; Philips J > 1976) ,e@%pwmﬁ%&wﬂ%%»m%kﬁgﬁ:iWw#&%
Ay fr v A A S w0 < pedp &) (Chavanon O > 2000 5 Patel AN > 2001
Veancic JM » 2000 ; Carpino PA » 2000 ; Felisky CD » 2002) - #42iE 600 B i
R R R P ARBAER S EERE A Y O TR RESRE R - B
230 1999 #F cnpn BISE R Ardp B o R P PARBLAF PR TR > - Lig o 1
BRERET L EF KL L% LR R N L RERSEE S ( Chavanon O
1999) - pwm* 2= F PRETRER N FZER*Y T AT A
(transesophageal echocardiography > TEE) > F]#t » A8 7 B en a3 F 3115 S
FATF A MRS F R R P ALBRAE P S B IRE T R B RSB o g 2
ZF PR REDPSEAEEN -

L %
B 2001 & 7 7 Bdn o LK F B LR T N ARG EF R T2
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BT 50 B KBk FE I ATH xfrid:ﬁ:qu RUBEF AT 0 2
7Bk B PR M R IR B R R 4 £ NG Bl E 405 B AE
P

i

= 7

\

R R R SRR LS R R R 5
,fElJﬂ u#“‘f I P ok PR F LS A £ o

‘3*?

=

X3 H 13 15 pg/kg fentanyl - 5 mg/kg thiopental 3 #:i& 17 2 & Jirf >
0.1 mg/kg rocuronium ¥ e+ 4& ¢ > & 7% H N w § 3+ (pulse oximetry) ~ PFsk
= § it ptpl Tk (end-tidal COy) » #*% ¥ ¢ (arterial line) ~ *z:§ (rectal
temperature ) ~ Pk R/ % ¢ (the central venous/pulmonary artery
catheters) ¥ & BE 7p A R0 p A R 2R B G EARLF LR
( TEE probe » 6T » GE Vingmed Medical ) i& {7 ¥ 4L % v B2 owiviz i anig & o
FF RARE LA~ 300 PORPE SR FEIUITRY 0T VR R L LR X PR
PRAL R B E S R AR R L e s & RV 307D 707 R T R IR
gk i (BT ) > § TORBEREITFEROE AT TR FF R LA
OoRBRFRF S SEARS AT TR IR F AR T R R T
BT Ko e Y R T - TR F I

BlT - & F‘LEiLq B MARALE - F ,Lﬁ;x\/u% Fﬁﬁ’*’l‘}:% 2,

L EE FE PR Pf LR IR A 321 * Vasoview Uniport
System (Guidant) B o F 4 > AR EN Rl - S EERL SR 2 28
(T X EFE A 0 T % Balloon trocar # » 0 12 15SmmHg SR 4 1~ = i
A - AT RF ARG KA R RS T BN L WA

HET AT E PR R SR g (F A1 chp LA ieiad s ¥ G T
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¢h4 fx s F ¥212 bipolar scissor ##7 >

N 2T AL s F LR SRR
RAZAR S S IRT A B M R TR BB R N ARG ARSI S
SERFAER PRI B F R R TRL AT ERAFRT
gl A R #”,% LR FA e f P RZREINAIEFRERTI L -5 1
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() Z3itmbrpgryRS 2 M

RN = s g AR A D S LI N Y- N
R A LG X A F IS EHog o & i’tr’? LI ATH L 2 AR
AT - By A LR P AREREE BRSO F PRREAFTE
NBAFEF R - F LR RN ARE T R - F 1 d}_%m’éﬁi{? ENF -3
PR F A ST A R

x% P"’,,_}\‘. ﬂaa‘%‘! irj—,&rze

L =%

p 2003 # 8" 1200547 x5 498 -4 < OPCAB z’v’ﬂ:}ﬁs,&:@p\%v]&:?s ]
s L R TR SIS Y BRI R A 5 R
.IJ#E“$ o & ?é—‘gzr;t‘&f_ﬁ&%/)ﬁoﬁ fisﬂ.@ﬁ@ w o H - % xﬁ;ﬁii%‘@i A wEE 15
mmHg 2 12 mmHg > B4 d B 7 spayndEZLl AR B Fffgmé Jif % %sgﬁg_
R FE R RS E

& 14 fentanyl 34 & {7 2 & 5 0 £ 12 etomidate % rocuronium § 43 F
Jf B 16 2 »~ arterial line ~ rectal temperature ~ central venous # pulmonary artery
catheter ¥ E # A k% R AR DA 2 H S EAf A dFsE (TEE
probe » 6T » GE Vingmed Medical ) i& {7 ¥ s %r y 22 winBhcnfe § > 2 ¥
RedF ER LR 38 MR PE AR FERUTER Y T R U LB o T kAL
R B E G R T RAR RS d R B 30-707 1 FE LT VR R B2 AR R
hEfh T OUERIRETE R OE R T AP FF RS FRFR LY
SERFAFFT T T ER s T AT R ARG T PR e & ko Prisdk
SRR F - TR F R

PG PP ARELE EEd B 5 T AL 100 BIUGsk T B B S £y Ranch L
FEF4R (5> #0F J5 L #2 * Vasoview Uniport System (Guidant) 7
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BoOH PR GRS R A 0

Rig * pfLdik KRBT FRE R 2 § RAFDEPWPE F > - AR
%Hism P ORI R LB AL R 7R B Y £ e R (Seabolt
PB > 2003 ; Bitondo JM > 2002 ) o = "E#H "R IE B AT A e A F L AE 0 HE
el Fxaip g £ & 0& d (Patel AN 2001) o p AL lw?2 e 3 F iy € H
R g pEH A s P g i (Yun KL > 2005 5 Rodrigus IE » 2001 ;
Patel AN > 2001) o 3| B 70 Z 2* > 3% 5 A 3 Bon * pARGLAE B cnd ikl B AL e
BAR MG o PR F A L BB e R R F RS XLy
AR ow{FE L B Sehn B RBPEHBF R P ziﬁ%?&ﬁvia’tmfr@ %
F’“x'lﬁ‘ B oIRGB FIERE S E TG £ Y (YunKL 2005)
I # 2_p Major adverse cardiac event-free survival {7 i§ ﬁ, 2Ry 2 (Allen
KB>2003)e % £ 5 7 i #%s § 0 A % %wﬁﬂ’Aw¢ﬁ1—<w% :

%’WQFQ‘ FHArT R A BAEIABEH R IS REAY BN R G
?’% "}L’rﬂnpﬂé’: @ﬁ#‘w\rg";f@ 7]%575@1/2‘ 5“\@110'&\."}]?' L
B d oo ARG CEH R BT E R ® Vasoview system o § 2 iR (7 < MEEER
FE o PARE RS F A NP AR FTHTORSHLIENFE - B2 om P
v R T A EERAE D o G S R R DR L B A S
mm 1= ‘:figi’?‘»éf T A » H 9T ok BN N 4;1_‘41;}%9»;1—1*&1 K B

R fe B i v g B ok el R g 20 R F K AR P 20 $Hen B E
m%%iﬁp%o
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Saphenous vein
(from CABG patient)

EVH OVH

Morpholwcﬂon

Endothelial integrity Endothelial function

| : i l

(N=29)

He Western ELISA Real-time PCR
blotting l l
CD31 eNOS eNOS eNOS
Cox-2 Cox-2 Cox-2
ET-1 ET-1 ET-1

Part | Part | Part 1l Part IV
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(=) 1 CD3lifFa g p 47Ty

CD31 £ A3 3o §26eh- f o hs § enEHY LR AR AP L0 o 7
E R ITR L e en- BENIE o

AEE R RO ORNBE TR LR e R R R
(Immunohistochemistry » THC ) i& {7 & § 0 & 7} i c924 47 » F S (795 Fpdeo™ B -
SEFRORASD ARG HRE L LA B RS P B F R * CD3I
HiRfM:2 74 ¢ o #7i# * cnH $R4t8 ¥ Monoclonal anti-CD31 (PECAM-1)
antibody ( clone JC70A > Dako » Denmark ) o g* #t » #75 % A 4¢v 4 hematoxylin >
E RS N L e AR A enfe R o A PR - BEEA R - 345 CD31
SR e A s PAREY -3+ I rg]}ﬂ’% gt o 5 0=none’ 1 = 10%°2=10-25% -
3=25-50% 1 4=50-75% > 5=75-100%"% k3T s & p A LI F o 5 LA

suld Z B A G R%RISFET REFTES > RSP E T

E]}F;A E/LE\'L‘-‘K;%H %ﬁgé‘r

V
r2 Formadehyde ¥ %' paraffin £ %
b
Dewaxed (deparaffinization ) 30 4 4&
{
&€ 3% Hy0, ® (FE %7 endogeous hydrogen peroxidase £ # ) 10 4 4&
l
- iif (CD31:1:30)4CH*
l
F =m0 20 4 48
l
Peroxidase-cpnjugated strepavidin 10 4 4&
l
Chromogen DAB % ¢ 5-10 4 48
l
Mounting
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(=) mxa g p A7 endothelial nitric oxide synthase (eNOS ) ~ endothelin-1
(ET-1) ~ 4r cyclooxygenase-2 (COX-2) i&f7n ¥ p AL # iy G473

~F I F R0 ERAE L LRS- BAF T L EHE L AR W
L frin?s > PRI AFL R AH R E RS- B o - F 0§ a7
= > &k p endothelial nitric oxide synthase(eNOS ) Fr inducible nitric oxide synthase
(iNOS)- % s F P AL LI P> € F15 eNOS > > @ - § (v § chB R
B R u F e e F IR FER A B £ A AT B
ARG v inp L e eNOS AR T FTREN T RS R
ik Bhiho B S0 SR EAR R 0 % T B CD31 R R e i)
faoh o ik Y { R DG e k3R N L e dhrt it 0 de endothelin-1 (ET-1) ~
{r cyclooxygenase-2 (COX-2)+ # ¢ NOfr ET-1 £ § p & % 2 F i § T f
PR AR NE R A S 0 4 fk F AR BRH PR E R e d o COX2 B
BIL e RAlEFEE La- BERE AL o

PLINA TG T A LD 2UA 5 A | B4 hed e RNA & (7 A 47 ¢

L 3d A4

i ¢
O R ) S e LLSOCm/Ma ° ‘5TT}W %*Mfrﬁr% fwe?ﬁ‘ér&
B

BEPDER O BRI f’fi”ﬁﬁ?lL‘P%ﬁ_:uv‘i(%P,‘%L”Qxirr R .
PR LAl E G RRA AT EE AR A ITEF eNOSET-1

3 COX-2 30 A 47 o
SR A

(1) Tris (base), Mallinckrodt Baker Inc., NJ, USA

(2) Sodium dodecyl sulfate (SDS), PIERCE Biotech., IL, USA

(3) Proteinase inhibitor cocktail, Sigma-Aldrich, Inc., MO, USA

(4) Millipore express PES membrane, MillexGP filter unit,
Millipore, Co, Ireland

(5) Amicon Ultra-4 (30K) centrifugal filter device, Millipore Co.,
MA, USA

(6) BCA Protein Assay kit, Thermo Fisher Scientific Inc., IL,
USA

(7) PageRuler prestained protein ladder, Fermentas International
Inc., Ontario, Canada

(8) Mouse anti-actin monoclonal antibody, Chemicon
International, Inc., CA, USA
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(9) Phospho-eNOS (Ser1177) antibody, Cell Signaling
Technology Inc., MA, USA

(10) eNOS/NOS Type III, BD Transductional Laboratories, BD
Biosciences Pharmingen, CA, USA

(11) Mouse anti-human cyclooxygenase 2 (COX 2) monoclonal
antibody, Chemicon International Inc., CA, USA

(12) Goat anti nouse IgG (H&L) peroxidase conjugated affinity
purified antibody, Chemicon International, Inc., CA, USA

(13) ECL Plus western blotting detection reagents, Amersham
Biosciences UK Limited, UK

(14) Quantikine human eNOS immunoassay, R&D Systems Inc.,
MN, USA

(15) QuantiGlo human Endothelin-1 immunoassay, R&D Systems
Inc., MN, USA

(16) TiterZyme human cyclooxygenase-II enzyme immunometric
assay kit, Assay Designs Inc., MI, USA

2. R B

(5%
KRR B BB e R 32 0 R A ¢ 0
TR AT A e bR B R
3+-80°C

GR 7 RBTIR KRR

3. B FE P

WA -BOCH M E ok g - & RHEFL N30
mg > fe Wl IR R o BT R SR A e B
FiREET R BRI e BT o
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4= 4 30 mg

|
F g4 ImLEB3R o Bokd (£ 30 A4k FBpinpe 4o
Sample number 1
ddH,O (uL) 878.5
1.0 M Tris (pH7.4) (uL) 20
10% SDS (uL) 100
protease inhibitor (uL) 1.5
Total volume (mL) 1
|
1 RIDE s (polytron) d= & i 4c
b
s 4°C ~ 12,000rpm ~ 15 4 48
{
fefh i d 15mL 3
(EAF4s e bR = %)
b
F4er ImLEBRRAY - TR 4mL
b
26 R "B s 2 Amicon Ultra &t 3
b
s 4°C ~ 4,000rpm ~ 20 A 48
b
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4. 30 T i ERE

& * BCAassay |2 ¥ B itdo FRA Sy HFirs
PAEER & AT

Ao AR 5 BSA i A AU -
SR A B 5 2000 ~ 1500 ~ 1000 ~ 500 ~ 250 ~ 125 ~ 25 ~ 0 pg/mL -
EER v FAF 4~ 96344 (25 pLiwell)

|
B = 45 40 > 96 344 (12 ddH,0 ﬁr% 10 & » 25 uL/well )
|
fe @l & ¢ #& (working reagent) At B=50:1> i A& 4c » 96 3* % (100 pL/well )
|
FU4F 967495 » B4 3TC ¥ 30 A 4b
|
WERAL A Tl B BBV g e
'

NG R B e AT R A TR 562 nm 2wk B
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5.0 % BEEA

(1) 5 =% 2

B3P0 enged B2 SDS gel loading buffer = & &% 5 4 4

) =

|

L B RGE TSR IR A A G > BRRTIA LS
|

B % " %8 (separting gel 8-109¢ ; stacking gel 5% )
|

A~ R 518 2 1x Tris-Glycine-SDS running buffer §& %% >
BB B DR R PETB
b
v Egr N 2 (semi-dry transfer) #-4 315 ehd-v # 4 $) PVDF %4 > 1R
PEGFFERT LRATH

I
f# 3 = = e PVDF %02 596% 7 & 4w 5 % 8 T i& {7 blocking » 1 |- p*
b
11X TBST '}%"'}%‘a PVDE %5 » #0393 -5 5 4 4
v
fF4 TBST » 4v » — %l » 38 4CRHEIERF B
b

E X5k 10 A4

!
FH TBST > v » ~ %l > 2R T F R 1| P
!
FlH = 4k > 4 IXTBST i3 PVDF %3 = » & 0393 #4544
!
" ECLplus 3## g 5 54 » B X k%
!

W PVDF S 47 2 3 & 4 ) 0 3R b
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() F5ip ik pe

4X SDS gel-loading buffer (4X dye), -20°C

Reagent Volume
ddH,O 10 mL
1.0 M Tris-HCI, pH6.8 (stock) 10 mL
SDS 40¢g

Bromophenol Blue 02¢g

Glycerol 20 mL
Total 40 mL

Divide into 1.5 mL eppendorffs, 800 i L/tube.
Add 200 ¢ L/tube 2-mercaptoethanol before use.

10% SDS-PAGE

Reagent Volume
(For 1 piece of 1.5 mm)
ddH,O 4000 1 L
30% acrylamide mix
(acrylamide:Bis=29:1) (stock) i00 L
1.5 M Tris-HCI, pH8.8 (stock) 2500 L
10% SDS (stock) 100 « L
10% APS (stock) 100 « L
TEMED (added last) 40 1« L
Total 10 mL
5% Stacking gel
Reagent Volume
(For 1 piece of 1.5 mm)
ddH,O 1400 £ L
30% acrylamide mix 330 L
(acrylamide:Bis=29:1) (stock)
1.0 M Tris-HCI, pH6.8 (stock) 250 4 L
10% SDS (stock) 20 L
10% APS (stock) 20 L
TEMED (added last) 20 L
Total 2 mL
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30% Acrylamide/Bis mix , 4°C, dark

Reagent Volume
Acrylamide/Bis 29:1 solution (40%) 75 mL
ddH,O 25 mL
Total 100 mL

1.5 M Tris-HCl, pH8.8, 4°C

Reagent Volume
Tris (base) 3634 ¢
ddH,O 200 mL
Total 200 mL

Adjust pH value to 8.8 by 6N HCI.

1.0 M Tris-HCl, pH6.8, 4°C

Reagent Volume
Tris (base) 12.113 g
ddH,O 100 mL
Total 100 mL

Adjust pH value to 6.8 by 6N-HCI.

10% SDS, RT

Reagent Volume
SDS 10g

ddH,O 100 mL
Total 100 mL

Divide into 15 mL centrifuge tubes, 10 mL/tube. Vortex before use.

10% APS, -20°C

Reagent Volume
Amonnium persulfate (APS) lg

ddH,O 10 mL
Total 10 mL

Divide into 1.5 mL eppendorffs, 1.0 mL/tube.
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1x Tris-Glycine-SDS running buffer, RT

Reagent Volume
(for 1 electrophoresis tank)
10x running bufter (stock) 100 mL
ddH,O 900 mL
Total 1L

10X Tris-Glycine-SDS running buffer, 4°C
Reagent Volume Final conc.
Tris (Base) 30g 0.25M
Glycine 144 ¢ 2M
SDS 10g 0.1 M
Total 1000 mL
Anode buffer I, pH10.4, 4°C
Reagent Volume Final conc.
Tris (base) 18.171 g 300 mM
Methanol 50 mL 10%
Total (add ddH,0) 500 mL
Adjust pH value to 10.4 by SN NaOH or 6N HCI.
Anode buffer 11, pH10.4, 4°C
Reagent Volume Final conc.
Tris (base) 1.514 ¢ 25 mM
Methanol 50 mL 10%
Total (add ddH,0) 500 mL
Adjust pH value to 10.4 by SN NaOH or 6N HCL
Cathode buffer, pH9.4, 4°C
Reagent Volume Final conc.
Tris (base) 1.514 ¢ 25 mM
Glycine 1.501 g 400 mM
Methanol 50 mL 10%

Total (add ddH,0) 500 mL

Adjust pH value to 9.4 by SN NaOH or 6N HCI.
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5% blocking buffer (fresh-prepared, for 1 piece)

Reagent Volume
Non-fat milk 25¢g
1x PBS (sterile, stock) 50 mL
Total 50 mL
1x TBST, RT

Reagent Volume
10x TBS (stock) 400 mL
Tween-20 2 mL
Total (add ddH,0) 4L

10x TBS, pH7.6,4°C

Reagent Volume Final conc.
Tris (base) 24228 g 0.2M
NaCl 87.66 g 1.5M
Total (add 1000 mL

ddH,0)

Adjust pH value to 7.6 by 6N HCI.
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(1) eNOS: F %> it %% REFFELP &7 > HF4eT o

e W i Wash buffer
25X Concentrate 1 mL
ddH,0O 24 mL
eNOS standard
Standard | Stock A B C D E F G
Conc.
4000 | 2000 | 1000 | 500 250 125 | 62.5 0
(pg/mL)
Concentrate
60 300 300 300 300 300 300 150
(uL)
Dilute
- A B C D E F -
source
RDSK (uL) | 540 300 300 300 300 300 150 300
I
Bl 2 fERE (2 E£4F) 2 5 (2 £4F ) 100 uL/well
I
FH963HF 0 2 RHER 2P
b
4 wash buffer 7% = =t > # = 150 pLiwell » 12 flc & w5 F AR R §E
b
4v » eNOS conjugate > 200 pL/well
b
FH 63 FRER 2
b
4 wash buffer 7%= =t > # = 150 pL/well » 12 fic & w5 F #A R R qE
b
fie substrate solution
b
4 wash buffer 7% - =t > & = 150 pL/well » 12 fic & w3 F #A R 2 gE
b
4v ~ substrate > 200 pL/well » Z 8 # % L (v % 30 4~ 45
b

4v » stop solution > 50 pL/well »
30 A4 B RAE A RAPAE 450nm 23k E (FFAE 570nm)
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(2) ET-1: 9% 2 5% RAFKTIP 25 HI4oT o

fe lig i
ET-1 standard
Standard Stock A B C D E F G
Conc.
2500 | 250 833 | 27.8 | 9.26 | 3.09 1.03 | 0.34
(pg/mL)
Concentrate
- 100 300 300 300 300 300 300
(uL)
Dilute
- Stock A B C D E F
source
RD5-13
- 900 600 600 600 600 600 600
(uL)
!
‘v » RD1-19 > 100 pL/well
!
At r R (- F4F) 2 & (2 £4F) 100 uL/well
!
FA 963 3 EEL 15
y
12 wash buffer ‘)%";‘369: = &= 400 pl/well » #-7% % v ig
!
4t » ET-1 conjugate > 200 pL/well
!
FH 9634 2 RELE 3P
!
12 wash buffer ‘)%"‘J;*ow =X 0 & =X 400 pl/well » #-5% % v iz
!
fie substrate solution
!
12 wash buffer ‘)%"‘J;*ow =X 0 & =X 400 pl/well » #-5% % v it
!
4 »~ working Glo reagent > 100 uL/well » % 8 # % @k 7% 5-20 4~ 45
!

LB R R R A kAT s R R R e

1.0 min. lag time ; 0.5 sec/well read time ; summation mode ; auto gain on
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(3) COX-2: # 2™ it %% RAE TP &7 H BT o

(A B e
pegliz i Wash buffer
25X Concentrate 1 mL
ddH,O 24 mL
COX-2 standard
Standard A B C D E F G H
Conc.
1375 | 68.75 | 3448 | 17.19 | 8.59 4.3 2.15 0
(pg/mL)
Concentrate
75 150 150 150 150 150 150 0
(uL)
Dilute
Stock A B C D E F -
source
Assay
225 150 150 150 150 150 150 150
buffer (uL)
l
At r R (2 E4F ) 2 & (2 £4F) 100 uL/well
2
FH963 % 0 FIRHER 2 B
!
12 wash buffer i%"ié*o:: = o &= 150 pl/well @ 12 g ? TR AL S T
!
4r » eNOS conjugate » 200 puL/well
!
FH 963 R REL 2P
!
12 wash buffer ‘)%"‘Jé*o: = o & = 150 ul/well » 12 & “3»%‘ R AL S T
!
fie substrate solution
!
12 wash buffer ‘)%"‘J;*n— = o & = 150 ul/well » 12 & “3»%‘ R AL S T
!
4v » substrate » 200 uL/well » Z 8 # % L (T % 30 4~ 45
!

4v » stop solution » 50 pL/well »
30 A4 M H G E AT RS PTAE 450 nm 2 kB (FF A K 570 nm)
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II. RNA % 17

4 2 A ey mrw‘n PR B i SR Bt
ko A ¢ eNOS F-v Jéeng £ailg 45 AW 'H“’ﬁm\ i illf,éér’fwi
hiByL o ATk > ¢ 35 DNA g4 RNA g3 j - BE G A
dew Fo AR AR PR e B i T"F‘]'}é]‘_ 75 RNAm;LwJ .

1. R o3|

(1) RNA #£ =3## (RNAlater RNA stabilization reagent, Qiagen
Inc., Germany )

(2) & RNA it 4] %2 (RNeasy Mini kit, Qiagen Inc.,
Hombrechtikon, Switzerland )

(3) = pafpt % (DNase-free RNase set, Qiagen Inc.,
Hombrechtikon, Switzerland )

(4) F—9 B -kj2p% % (Proteinase K, Qiagen Inc., Hombrechtikon,

Switzerland )
(5) 1% pa #4284 = (IMProm-II Reverse Transcription System,
Promega, WI, USA )

(6) t=pa % ¢ & (LightCycler FastStart DNA Master SYBR
Green I, Roche Diagnosis Inc., Mannheim, Germany )

ER7OSR BPTOR A S RIS > Fi 2t~ RNA 22
A TR R IR A Y TR AR TS AR
TR T R o R A ’g EACAR %=X
drgs 10,000 rpm ~4°C ~3 2480 4 fRNA 18 T E A
#4648 %3 >0-807C -

?l‘as" ? g 4

(2) RNA ¥ B2 ip| %
Wtk D -80°C k48BN B kb o F R AEE 9 30 mg

6 %% % & RNA & it 388 o2 3 (T4 e T k- | 2
H}ﬁ?%ﬂ?" °
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wHFE 9 30 mg

( M AR TR
|
4e »~ 300 pL RLT % B~3 %
|

11 B2 fT ® (Tissue Ruptor) & B -4k 475
£ P AN AR A TR A

|
i F 4 » 590 pL Rnase-free water 2 10 pL Proteinase K » 4 jic & w2 3

|

Yoo FEHSSCHniE Y o FE 10 A4
|

e 10,000 rpm > 3 4 48
|
b o Arendges g (& F 5 900 ul)

{

e~ 450 pL 100% EtOH » v jigc & & 7 3
|

&

= B~ 700 uL I 4~ ggfg i .o 10,000 rpm ~ 15 ff'} ~22°C > ",%—i s ‘}%;‘1’%
(EsdiTe Tizn® )

I
4o % 350 uLRW1 i3 5%
b
s 10,000 rpm ~ 15 5 ~ 22°C - “,%-i s ‘}%?1’?
|
4v » 80 uL DNase-free RNase 2 & 2% » # % 15 4 45
|
4v > 350 uL RW1 73 7%
I
s 10,000 rpm ~ 15 5 ~ 22°C » “,%-i s ‘}%?1’?
I
4 » 500 uL RPE i3 %
I
s 10,000 rpm ~ 15 §5 ~ 22°C » “,%-i s ‘}%?1’?
I
4 » 500 uL RPE i3 %
I

4 10,000 rpm ~ 2 A 4~ 22°C 0 #eA B LA 3 AT 0
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|
#re 14,000 rpm ~ 1 448~ 22°C (€45 2 =)

PR F R R B RS

|

4 » 30 uL RNase-free water » % % 10 4 4&
|
#oe 10,000 rpm ~ 1 4 45 ~ 22°C
|
4 » 30 uL RNase-free water » 3 % 10 4 4&
|
#oe 10,000 rpm ~ 1 4 45 ~ 22°C
|
'Ed-3 ' ? mF) 60 pl 22 RNA B 1+ & i
|
£ =t dge 10,000 rpm ~ 1 4 48 ~ 22°C
|

vLE ok kA kR 3R] 7 A260/A280
Y
A

n b

- RNA 155> 20°C L (s 2 i
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(3) RNA A ¥4
a. RNA F # 4% (Reverse transcription )

#-RNA o -20C ok f 5 0 % 200k b o 54 Prpe 45 A
M2 kTSP T EAE o 4 FeT o

GG RBISE KL wR o B A S g e AR 4

|
P~ 8 uL RNA £ 1 puL Oligo(dT);s primer ;2 3 3o ¥ ¢
|
dar e fpEZ PCRESEHE 544
|
PR EPNAGEREN R TR S A

|

fe ¥ RTmix F B3 7% > fe 40T

Sample number 1

Nuclease-free water 1.5 uL

5X Reaction buffer 4 uL

MgCl, 3 uL

dNTP Mix 1 pL

Rnasin 0.5 uL

Reverse Transciptase 1 puL

Total 11 pL
{

B g b AR Hs e

|

P~ 15 pL RT mix /3 i 4e » %.,gg,,u?

<

e~ PCR¥SB:E(TF B > A28 % 40T
25°C 5 min
42°C 60 min
70°C 15 min
4°C pause

|

%o {8 %3 30-20°C & @ * *% real-time PCR
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b. T E R4 R &% F & (Real-time PCR)

% cDNA % 2tk b wif » A u| 4= mprpesl 3
(primer )& 7 g B> 8 B 74cd 7 » & % 5 eNOS~ET-1»
COX-2 » I 12 glyceraldehydes 3-phosphate dehydrogenase
(GAPDH) i p B 2 ik e 4= =0 » B4 1Y
G B PR RGBS S i o 2
melting curve %k & ]+ - % 5 PCR & e - |4 o F 5%
N RE PR B R ELR TR o (T Bde

T o
%I ~ PRI RE
Gene Primer sequence (5°—>3") Produce size (bp)
eNOS Forward: AGTAACACAGACAGTGCAGGG 385
Reverse: GTAGCCTGGAACATCTTCCG
ET-1 Forward: AGAGTGTGTCTACTTCTGCC 351
Reverse: CCTGGTTTGTCTTAGGTGTTCC
COX-2 Forward: CAACAGAGTATGCGATGTG 239
Reverse: GATGCCAGTGATAGAGGG
GAPDH Forward: CACCACCAACTGCTTAG 334

Reverse: CTTCACCACCTTCTTGATG
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Bz d 20°C kB Tk R 0 Wk
|
Al PCRR &35k » o™ 40

Sample number 1

ddeO 7 LLL

MgCl, (2 mM) 0.4 uL

SYBR Green I 1 uL

3'primer  (0.3uM) 0.3 uL

5'primer  (0.3uM) 0.3 uL

Total 9 nL
|

P~ 1uL cDNA &2 OuLPCR R £ 3% 4 » L m g ¥ > oo

I

s TpE T R4 R LR R A 1T ki 7 real-time PCR & & o

L8745 BTk AR AT
95°C 10 min

58C 10 sec
58C 5 sec
TEE 20 sec
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(Z2) &REBRHF

I. E’.%‘« 2% (PRO200 Homogenizer ) : Pro Scientific Inc., CT, USA

II. &< (Microfuge 22R Centrifuge, Beckman Coulter Inc., CA, USA )

II. 28 ¥ % 48 (Incubator, YIH DER Co., Taipei, Taiwan )

IV. % # i jic¥% » 47 & (Microplate Scanning Spectrophotometer, Bio-tek
Instruments Inc., VT, USA )

V. $ R p&® (DTX 880 Multimode Detector, Beckman Coulter Inc.,
CA, USA)

VL E’.%‘« BEE ( Tissue Ruptor, Qiagen Inc., Hombrechtikon, Switzerland )

VII. §zi# 1 (Firefox dry bath, Pantech Co., Taipei, Taiwan )

VIII. % 3k 5k & 2+ (Spectrophotometer, Beckman Coulter Inc., CA, USA)

IX. @4 R &% F &% (T3 Thermocycler, Biometra biomedizinische
Analytik GmbH, Goettingen, Germany )

X, T Rad4 R E%F A H7 %k (Real-Time Quantitative PCR

Machine, Roche Diagnosis Inc., Mannheim, Germany )
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-8 Rt FiRRE
(=) -5 ‘R ELEFPRBHFEE L ERRIFARETE LM

BRSO TR TR A 2 B BRI RIS 2 e
PR R 2 A R ek L SRR e - o R S A R
BIMALBEE e 2 2 F R E - RTORERY G- F LRFEEAS LR (4
SRS B eRl) ~ ¢ (*fﬁﬂtw NI BT IEE R Aof] - ) o
< & (al;]— g e M TIEEIR s Lu s s RO R RRIR S B D) o

dedon i o £ 69 b (17.01%) BT ek s § R e 0 4
TENPE "\‘EA\‘QJ,—.» 53 4 (13.1%) ~14 ~ (3.5%) ~2 ~ (0.5%) » &
44 R F D Lo bR e R 60 G U 5 B % O e
ORI F T RL T = F AR RREDRLLREL TR A G
Bk - § it kR (end-tidal CO,) ~ ¥ &2 fc ik 2 m‘»‘ﬁ%:’ﬁ:@_*i’%‘]" %
#¢ - i=ym R ™ phenylephrine # epinephrine & & i #° 4 Tl P - e
Y- mmbplaier ﬂﬁ"i"f%fﬁ * R PR TR A MR R A Tk B R M i o

4

B s (T ER R T K L TR TR (n=403)
Sex (M : F) 279 : 124
Age (y) 65.5£10.9
Body weight (kg) 64.8+11.3
Body height (cm) 160.5+8.3
Preoperative IABP use 49 (12.2%)
Types of operation
Elective off-pump CABG 292 (72.5%)
Emergency off-pump CABG 42 (10.4% )
CABG +valve 53 (13.2%)
CABG with partial CPB 6 (1.5%)
PAOD 10 (2.4%)

R L it e R I N B s

Minimum Maximum Mean+SD
Operation time (min) 130 269 232.4+28.9
Harvest time (min) 15.00 45.00 25.947.0
Vein harvest length (cm) 25.00 32.00 27.8%2.9
No. of bypass grafts 1.00 5.00 3.510.6
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Mn72003 Ne:313:29

I

req.. 5.7 MH2 5.7 MHz
PS:87.3

epthe 4.0 cm

Bl- -5 o4 A%z -F g (P 8)
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B~ saffd imaz - sitifie (5 8)

2N~ RPIREE SR E LD F LR E g2 2

Bt
Status of CO, embolism
Incidence of CO; embolism 69 (17.1%)
Severity of CO, embolism
Nil 334 (82.9%)
Minimal 53 (13.1%)
Moderate 14 (3.5%)
Massive 2 (0.5%)

LT R P ERE P RIS ERESRA R Fk
ZF UV RERY R Z R > 4w 5 314424 mmHg ~ 31.6+2.4 mmHg % 32.4+2.2
mmHg » £ T R Y 2 F IR e I A R RS ek G B o A Y
R EEE Y RA L RRE A DST%E 3% i R A ik
“F R FS (AR S OREIR B B iR B )
N ARBLE IS R B2 RS F CRpEE AN
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(2) Z§FimpRaLiRi2yg

AR AR T A nBE R RO RETLE Y At
FOUE 2 fop b FIBRTIEL SpB E B A pepr A ]

23049 tomh (B2300.9%) T R ER S § A e 0 A 3 R
S F MR RS (133%) PA S MR E (6.5% 0 p<0.05) 0 = mgm kL
B A xR F PRREE L AR PRESCHF(R L) 2 R
MR A FAR AR R E UG B4 St mF S AT PEL
Polw pa@BRPEF § 5= L8R Evmﬁr,—g,__—ruwg;nr CEIE R S P78 R
RLie b A fF > B R BT R A ERE S foR A TG H e
AR PR SEEeRASER > A A AR ERR LK I B

F
v B A - BEKY g iR o
F4 ~BEFREREYE iﬁfﬁ.\jﬁiﬁﬁ* TR
Patients characteristics N=247 N=248
Sex (M:F) 179:66 168:80
Age (year) 66.1£10.5 65.4+11.2
Body weight (kg) 65+11.6 64.5t11.6
Body height (cm) 160.7+8.2 160.448.3
Preoperative IABP use 29 (11.7%) 33 (13.4%)
Operation time (min) 238.5+22.1 222.3+35.3
Length of vein graft (cm) 34.242.1 32.3+1.9
Harvest time (min) 27.616.9 27.947.3
Number of bypass grafts 3.510.7 3.410.6
IABP = intraaortic balloon counterpulsation
The values are shown as mean * standard deviation
AL CRBEERREREE L E 2 F PRBREFES
High Group Low Group
Without CO; embolism 215 (86.7%) 231 (93.5%)*
CO, bubble found 33 (13.3%) 16 (6.5%)*
Massive CO, embolism 0 0
*P<0.05
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B PR ER RIS LR AL 0%
(=) ™CD3lifFn gp A8y

BEG 20 A EFROFEALF T - B 0 BR T CD31 A B ks
EHEIRE A echin - BOREG B EF R (Bl Bl ) g P erie
ST AR ARG v anig- 2oCD31 ERBEA S s @A L 145
1130 @ p ARG B-chig— 2> CD31 R RBP4 4 08 As > @4 4 4334072
AHFEIRFR DR E (- )

B4~ gz 4
$EAAE o ARG A Rew2d > 47 CD3LA
i 8t

E LT 5 1Y gb,;t_n_f%l. L A
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R um&
«zAH'?CDHg

xﬂ«v

FL- v gd AR B FL S 2 AEFRP L e CD3ARE

CD31

B EERAE B NSRBI P value®

CD31H . 1.45+1.13' 4.33+0.72 <0.05

'Data are shown as mean +SEM.
?p value was evaluated by distal end and of proximal end.
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(=) g p A ¢ endothelial nitric oxide synthase (eNOS) ~ endothelin-1
(ET-1) ~ 4r cyclooxygenase-2 (COX-2) i&f7s ¥ A # i F#7 F

L v FAt

BEGF RREFAEFROEAEFTFY FTEE - BRI e rET mf_'f]%‘e EY
32.54+1.19 mg > @ p A4 e T iF m_E’.T%‘« % 31.4843.67 mg - @ AL+ jiF T 5
v Bk R H_3515.824623.63 pg/mL @ poARLA EehT 030 Bk R 354575+
84742 ug/mL (£ -+ =) - B pFe 2 ARG L= 3 B 30 FARE 30

FREZ AR EId L2 o - B PEY 7 2 RBEAT2 0 7 0838
B30 AT I E S N R S:IFLt",f\ PP fRd-0 o Flptee* OB R T
® s %iﬁ'é’ﬁi& ﬁ}% B AT o ..’:~3¢§<§"|‘~ » AN F“—”‘l’i—ﬁﬁm;ﬁﬁé\—} v

Fihz £ 3 b s 0 er#%Bkmﬂ EERT A3 PREDLY RS RET S
P-BRELGF FoRRL PR AT R ;\erlg%\iﬁ‘JﬁﬁﬁE" z
AL B oo B SV P - AT g P g LW i - B AT
mz\mffé_i B o AZERERF G A PARRFEEEFR G B
Wi B < R > A lF“-— me—-lﬁ:rgﬁﬁum R U I R 1&—«;\
WO E RO o FIRAPEA RaEges N B ok TR G
Fé’ﬁ%ﬁ_‘r’a >3 R P FEL e Ft Ve R A Y R P FA IR %&
‘ % N

| RNA enZ %] > 08 T AP i3 e = R4 a7 o

2L RFPARIAFERLEREF AR FY FER (n=22)

i % R g B PR S R I B
s d (mg) 32.54+1.2 31.48+43.7
v ﬁpﬁ/}aﬁz (pg/mL) 3515.824623.6 3545.75+847.4

342 ~eNOS -~ ET-1~ COX-2 %07 F4f 5 2 3o F 4 2

B A EFREE MARE S EFEREPT pyalue’

eNOS (pg/mg protein)’ 302.87+128.8° 286.94£111.0 0.59
ET-1 (pg/mg protein) 1.84%0.1 4.4810.3 0.17
COX-2 (ng/mg protein) 0.59£0.0 0.30£0.0 0.56

'Relative levels were divided by total protein concentration
?Data are shown as mean +SEM.
3 p value was evaluated by distal end and of proximal end.
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II. RNA & +7

BEF 26 HAEFIR R AT eNOS - ET-1~ COX-2RNA L £ » %

- eNOS v COX-2 ¢77 RNA .7 87 f £ et {8 3] eh+ 0% ek k ihd 1
Fixj AR (F-+-feB+ =) &a ET-1 RNA @i 8 end mg 4r
PG E A R (164£6.7 5 8.8+4.1) 0 ¥ ¥ E R H VHF DR &
(p=0.00035; B+ =) -

=
>

\S}
(e
1

15 A

—_
S
1

eNOS mRNA relative expression
(arbitrary units, n=17)

OVH EVH

B+ - ~ 3 F4EE> 82 p 4w eNOSmRNA £ R E
(OVH : B 5ifg B~ "2 7%  EVH ¢ P ARG B+ "E %)
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40 -

30 A

20 A

(arbitrary units, n=17)

10 -

COX-2 mRNA relative expression

OVH EVH
Blt=- ~ 72 ki3 582 p 4w COX-2mRNA 23§

(OVH : @ 5udg B~ " #5% ; EVH @ P ARLGLAE B~ + "8 0%)

P<0.01
15 -
0 - . i
OVH EVH

Btz % k4B N2 ) 4w ET-1 mRNA £ €
(OVH : @ ¥idg B~ "& 7% ; EVH : N ARALSE B~ % 28 7% )

[\o}
[«
1

(arbitary units, n=16)
)

ET-1 mRNA relative expression
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IR #%

-8 Rt FiRRE

(=) -5 ‘R ELEFPRBHFEE L ERRIFARETE LM

FLET G 17.1%@ % = §F g8 17 N AR < E IR B e 4

igd ‘?ME%Q% ANZIFR - F PRRESS 8 piplp LY SR

ALY LR F ARG e 35%A4 P Bie ~05%A L SR F CRF
e o g3 n ;F%uﬁ d o @ AR ARE A - F LA E 0t B 0.02%-0.00013%
(Herron DM > 1999 ; Philips J > 1975) > e 4% 2 F 3 2 37 P AREAE BB # 0%
RlivAdre &7 B2 oy @ 0 Bt i * ARG B iy B3R B < B 0R
PoAZiE 600 i F S F IR (TP ARG ERRIFE BN A R G R
P EPFALREHF A HE %R % (Chavanon O > 2000 ; Patel AN > 2001 ;
Vrancic JM > 2000 ; Carpino PA » 2000 ; Felisky CD » 2002) e Rip Yy P T
2t - rl%fﬁs“""p%ﬁ»?i”’— F VR G emAg d ot o b3R8 & 4 %
ez 5 R R E D)

AFEFFER R 2§ R AR AR S %%a’» FEHHFF RS E D

PR e R AL D R R T R SR (0.5%) 0 A R S
lﬁiwdiﬁ“#”" Bk - § LR EAL R PR LG o RAREY G S ﬁ_ﬁ;
L F R H R RE A TG P AT o

m> ‘\

SF R BRREOBIIT R F AR ~ RS B o
e F o O BAAF RGBT PRI A BT S nhd BIAE
gn_iﬂé,am:)]‘;‘a’\t"ﬁ;;”ﬁ?g‘gé',\,"nbﬁ,{q_d,,:}ﬁ'mg_? ,\1_?/»\’}!),1 P 4
% (Chavanon O > 1999 ; Lin SM » 2003 ; Banks TA > 2002) - ¥ § } » %Ai
2 ?'/ﬁ%i»’t"lﬁ”i B tRiRERWAEY AL 2 Ay FE A ERE R
Ao B F i BEE RFMESe L F % B (cardiovascular collapse) 323 4 ¢
R f"“}-i*” KA PE 0 B FIRT v AT B4 5 15 mmHE s M ELT
Tl XA B EARE N FRPERoD D F Ve N TR E B H Sy RS
*fr' "£# 5% & £ 5 B (Chavanon O > 1999) - F]t n—\@?%ﬁr} EREUE LY 3
U A S R A Ll B R s B

B
r\‘ +t|

SEFCRRETRFADRIFDASN P T EH B DS § LR B
(7 2 2F]TEFH) cnx EERA FOEE 0% Ak ST a0 T ARk
B b I R AERE RS SR ST TR R RS Kk R i+_
S CRAAERA pER X Y R R AT %%%%xg/)#”r’v’ﬂ%ﬂﬂfr’ﬂ?ﬁ*#% e

%fr/,,\ﬂf,’: PR G F YR o s "]t‘* » 3P LR i L WA R M
2R AT ) e 5% (percutaneous stitch ) o S d AP o 4w b TR B (TR IR
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in%%%M»mm%ﬁ ZF I RREOE SO P ame AR R
ABLEFHE (cone) & (TEHF RS % Bt le ‘ﬁ\( A it PALAT 7 BT A
i ’%" 7 i'J/i ® 2% > 4 & * percutaneous Stltch T A SRR A OLE kR
PETT R R S R A AR § MR e F R 2 F LA
F o ﬁ@* R AL T g Y F S g SRR o o] e s A EER A Lo
BRI EARET A TUERE 2 R 2REOA KRG P EA2 -
FARE L o TS BT 0 s T BT T N OAREUE R IR B £ i R
LA H A Z E o

¥

ohf
m& I

¥

L

l‘i% lﬁi’é'gj /}’t f ﬁ#’ﬁt;&é {%ﬁ /?'J%;p‘\: § it Ei’f};% &H{f& g A (Couture
P’w%)’@ﬁ%@&ﬂ%%ﬁéﬁﬁﬁﬁﬁ’ﬁﬁﬂ%mﬁ&%%#éim

B o R Jr.,u S NI F YT RRARA 0 FP A - fE RS N 5 T ey
B kg o det = ko TR D PETEIRR 6 R B R AR R R SE T
S EIT R R BB T TR oAOR B e LE - B e S Ak

FAR -5 PR IS A F LREAZRF FLATAL - F L iREM
FoOTRCR O TN S F RS Ot i 2§ LB R (T AR SRR
%ﬁmﬁéiﬂiﬁiﬁ:kwﬁﬁgv RN AAET Y F A SR §
LB 3 e b [ ISR S S F w;i'\:,,%_— § O HGER £ RS AR G i
EFL AR F it REEE e B e NI T 4 (gaslock) ) ¥x&+
i%%’ﬁwﬁﬂ Zelei k0§ YBLER L ART M o

ek c

%?%@F:iﬂﬁiﬁﬁﬁwmﬁ AR B A Z F CRRE
R e iR -3 LR g rap1d volume expansion ~ ;i &= &R |

(Vasopressors) B g ﬁﬁﬁ?l (inotropic agents) a3F < gi.,,] IR NI I RSN
# # ¥ (intra-aortic balloon counterpulsation ) &8 * 75 % & & @ 4* i A
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TR L PE > - F CARREDE L EALF L F RS EMRA RS BN
ST AEB A EEIRAR L o NARELT G OAR 0 v B R IS R R R HiE
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Py (17.19%) 4prt e § £ B > gt & 590 EREFFHITHFE Az 8
PO MR S F P RREET AR R AREETGE AILA
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IR T 0 A KA AR R A e 2 i o

\“\
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Normal Endothelial Vasomotion  Endothelial Vasomotor Testing

Endathalial Function
f vo1 1) JET-1)

1. Brachial FMD.
2. Straln Gauge Venous Impedence

Plsthysmography.

| Endathelial Dysfunction Endothellal Funetion Testing:
jmor:tentE™ g biomarker of athsrosclerosis

Bltw 3SR B A TR e R AR 20 AL i Ap B TS
( Circulation 2003;108;2054-9 )
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Physiclogic stimulus Inflammatory stimuli

Inhibition
ﬂf"“ by NSAID

COX-1 COoX-2
constitutive inducible
Stomach  Kidney Inflammatory sites
Intestine Platelets (macrophages,

Endothelium synoviocytes)
PGE, | TxA, Inflamma- |Proteases
tory PGs
=
Physiologic functions Inflammation

Bl 7 ~COX-2 2w F B p2 Ml
( Arterioscler Thromb Vasc Biol 2006; 26;956-8 )

o prostacyclin ® Ltk o COXI
AR A s b0 e p i
¢\ 2 e
= | ©| Endothelium =
E= IS
T PGIS
m —

@ O PGS
I o Vessel wall
® LuFXIEBEGH
o prostacyclin COX-2#3% % ¢ 1% PGI2
B & ™~ 48
g| o
8 WD
=5
= PGIS
2| o COX-2
‘ PGIS
® LM UFRY COX2
E 2 prostaglandin E, rm:f.afrc“n ¢ PGE synthase i 3 % 2
] '% Coxaz > % ** macrophage ¥ - *®
% © Mscrophage vascular smooth muscle cell
g o COX-2 & #lit + ¥ HPGE2 > #
S o g metalloproteinases (MMPs)
Sl Tissue destruction e TR e 2
MMPs < prostaglandin E,

B+ = ~COX-1¥ COX-2 x 'g XA PEATER e d d
( Arterioscler Thromb Vasc Biol 2006; 26;956-8 )
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¥-F #He#2 it (Summary)

According to Authur Clarke’s three laws of technology: First, the only way to
discover the limit of possible is to venture a little way past them into the impossible.
Second, when a scientist states that something is possible, he is almost certainly right.
When he states that something is impossible, he is very probably wrong. Third, any

sufficiently advanced technology is indistinguishable from magic.

In 1940s, Blalock and Taussig developed a novel palliative surgical treatment for
cyanotic congenital heart diseases. From then on, cardiac surgery gathered public
attention and received new blood for further inventions. In 1953, Gibbon developed
the heart-lung machine and made the first “open heart surgery” come true. Cardiac
surgery once again presented a new and huge surge. Most significant achievements
and well known operations were established before 1980s. However, all of them were

conducted via midline full sternotomy.

Started from mid-1980s, technological advancement enabled endoscopic operations.
Laparoscopic cholecystectomy was one of the earliest and most famous examples. At
that time, open cholecystectomy was a well-established operation which carried
predictable and reproducible results. Most surgeons were familiar with this operation.
The endoscopic procedure was completely new to them. Surgeons from that time had
no chance to palpate the lesion, although they could visualize more details. Loss of
tactile feedbacks, unpredictable learning curve, and trouble-shooting were reasons
why some surgeons hesitated and resisted the new procedure. However, there are
always early adaptors. Some pioneers solved those obstacles and set up the standard.
Through practices, most surgeons accepted the procedure because their patients
desired to have less invasive procedures. Starting from this example, more and more
endoscopic or less invasive procedures were developed and replaced the conventional

approaches in every surgical discipline.

Coronary artery bypass grating (CABQ) is a well established treatment for
coronary artery disease. It provides more complete relief of angina and less need for
repeated revascularization. However, it carries more peri-operative morbidities,
including stroke and wound related complications. CABG was successful in the early
era and remained unchanged as it was developed in 1960s. Full sternotomy,
cardiopulmonary bypass, cardioplegic arrest, and large leg wounds for saphenous vein
harvest were all characteristics to CABG. In 1980s, the rapid development of
percutaneous interventions urged the transformation of CABG. Although CABG

procedures remained in an increased trend for the past 2 decades, it did not correlate
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with the significant increment of the incidence of coronary artery disease. Most
patients with a newly diagnosed coronary artery disease chose to have percutaneous
coronary interventions rather than the invasive counterpart-CABG. As the trend of
surgical evolution, CABG per se should have modifications aiming at the reduction of

the invasiveness, morbidities and potential mortalities.

The concerns of less invasive cardiac surgery remain the safety followed by
efficacy. All new treatment modalities should provide “better” results. Some
alternatives provide results “as good as” or “not inferior to” the conventional one.
Tremendous works focus on head-to-head comparisons and keep to persuade other
practitioners as followers. Less invasive surgical approaches face the same challenges
as well. Besides from patients’ satisfaction, evidence showed that less invasive
surgical approaches achieved the safety and efficacy as conventional ones. But how
minimal is minimal enough? From the viewpoints of consumers, the best incision is
no incision. That means we still have long way to go and will not have the true
destination. In the real world, how to define the less invasive cardiac surgery? Most
surgeons agree that elimination of heart lung machine and/or avoidance of sternotomy
are currently available choices. The famous robotic cardiac surgeon - Chitwood stated
that less invasiveness is a philosophy — a constellation of new routines, methods and

techniques all directed collectively toward speedily returning patients to normalcy.

There are some impacts of less invasive cardiac surgery. The rapid growing
interventional technology drives cardiac surgeons to think alternatively. The change in
patient’s risk category urges less invasiveness for higher safety. The increase of
hospital number and decrease in surgeons’ volume both have negative impacts for
better practices. Reduced hospital resources and reduced industry interest in cardiac
surgery prevent this high-esteem surgical discipline from new inventions. Despites all
these obstacles, there are many recent advances in CABG. Off-pump CABG regains
popular acceptance in recent 2 decades. Off-pump CABG fits the primary concern of
less invasiveness and provides better results in regards to cerebral, pulmonary and
renal outcomes. The enabling technologies provide an user-friendly situation for
followers to learn this approach. Endoscopic harvest of graft conduits is the milestone
for cardiac surgeons to enter the endoscopic era. Using this technique, both arterial
and venous conduits are available without conventional, long skin incisions. Cerebral
protection is another achievement. Intraoperative monitor equipments and proximal
anastomosis facilitators are all aimed for reduction in this drastic complication.
Intraoperative conduit confirmation for patency offers a safeguard for immediate
revision. Fast track allows caregivers, patient, and families to predict every next step

in a reasonable way. Pharmacological advances increase the long-term patency and
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reduce adverse events and the need for repeated revascularization. Finally, robotic
surgery offers a platform for totally endoscopic cardiac surgery. All these

breakthroughs are endorsed from our colleagues’ endeavor and intelligence.

The choice of conduits for CABG varies within patients. Arterial conduits consist
of internal mammary artery, radial artery and right gastroepiploic artery. Venous
conduits focus mainly on the great saphenous vein. Arterial conduits provide
longevity on patency. The harvest procedures for arterial conduits are usually time
consuming and technique demanding. Venous conduits are often readily available, but
the long-term patency for them remains a myth. Conduit-related wound complications
are not uncommon and usually underestimated or ignored because they are not life
threatening. Saphenous vein related wound complications include hematoma,
infection, poor healing, persistent leakage and poor cosmetic results. It has been one

of the notorious consequences in CABG.

Saphenous vein was harvested in open method since it was used for grafting
procedures. The abundance of adipose tissue prohibits adequate healing. Therefore,
early in these practices, bridged skin incisions were used to reduce wound-related
complications. Following the trend of endoscopic surgery, endoscope was applied in
saphenous vein harvest in late 1990s. Endoscopic saphenous vein harvest started from
an idea to a prototype. The instrument was applied from the animal experiment to the
human trial. FDA approved it for clinical use in 2001 (Guidant Vasoview system).
Since them, it was rapid adopted by cardiac surgeons and welcome by patients.
Following the initial success of one company, there are several followers in the

market.

Briefly speaking, endoscopic vein harvest (EVH) consists of several steps using
specially designed instruments. A 2-cm skin incision was made over the saphenous
vein near the knee area. Following an initial local dissection, a balloon trocar was
inserted and a cone dissector was used to spread the surrounded tissue over the
saphenosu vein. Carbon dioxide was insufflated at a given pressure to open up the
subcutaneous tract and facilitate the dissection. The remaining branches were divided
using endoscopic scissors incorporated with cauterization. After proximal ligation and
division were completed, the saphenous vein could be pulled out through the first

incision.

The clinical benefits are obvious. Several case-control and prospective, randomized,
controlled trials show that EVH results in decreased infection rate, fewer observed

morbidities, fewer mean days to ambulation, reduced total length of stay, improved
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cosmetic results and overall patients’ satisfaction. Traditional longitudinal
saphenectomy is a multivariable risk factor for development of leg wound
complications. Regardless of harvest techniques, double blinded histological
assessment involved endothelial, elastic lamina, and smooth muscle continuity as well
as medial and adventitial connective tissue uniformity are not significantly different.
The effect of endoscopic technique on endothelial cell viability is comparable to that
of the open technique. Electron microscopic evaluation using scanning and
transmission electron microscopy for endoscopic and conventional methods reveals
similar damages in endothelial cell edema, separation, detachment, basement
membrane exposure and collagen exposure. Even molecular studies were done.
Endoscopic and open saphenous vein harvest are comparable in their effects on
synthesis of intercellular adhesion molecule-1 and vascular cell adhesion molecule-1
and the levels of interleukin-1, interleukin-2 and interleukin-10. But are all these

experimental benefits translated into better patients’ outcomes?

There are two important articles dealing with patency studies comparing
endoscopic and conventional approaches. One prospective, randomized study shows
that EVH is not a risk factor for vein graft occlusion or vein graft disease. The overall
patency rate depends on target and vein-related variables and patient characteristics
rather than the method of vein harvesting. The other prospective, randomized study
shows that five-year actual event-free survival is similar in patients with either an
endoscopic or traditional vein-harvesting procedures. Long-term patency and
event-free survival are our ultimate goals to evaluate the new approach. However,
there are lots of confounding factors. Since direct evidence of patency is lacking, we
propose the following studies to evaluate the endothelial functions and refer as

supporting evidence for long-term outcomes.

During the last 6 years, we collected more than 1400 cases of EVH in our institute.
Our clinical experience modified the initial way of our approach. We reduced the need
for two skin incisions. In order to achieve proximal ligation and division, a
percutaneous stitch was used to encircle the proximal saphenous vein from outside
under the endoscopic vision. After gentle ligation, saphenous vein was divided from
inside using endoscopic scissors. Preoperative mapping of saphenous vein is also one
of the keys to success. Duplex ultrasound scanning localizes vein segment precisely,
optimizes incision sites, eliminates blind exploration and also improves conduit
planning. Some varicosities could be identified prior to surgery and EVH could be

abandoned to reduce the cost.
Early in our clinical practices, a rare complication — carbon dioxide embolism
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happened as an incidence. Due to routine application of transesophageal
echocardiography in CABG, a prospective, observational study was conducted. Our
objectives were to determine the incidence, severity and the time course of the carbon
dioxide embolism during EVH using carbon dioxide insufflation. Four hundred three
consecutive patients scheduled for off-pump coronary artery bypass surgery or
peripheral artery bypass surgery were studies. Multiplane transesophageal
echocardiography with a new trnasgastric view was used to monitor bubbles in the
inferior vena cava and hepatic vein. The overall carbon dioxide embolism occurred in
17.1% of patients. Whereas, mild. moderate, and massive carbon dioxide embolism
occurred in 13.1%, 3.5% and 0.5%, respectively. The occurrence of moderate and
massive carbon dioxide embolism was frequently associated with the surgical
manipulation of branches of saphenous veins. No significant risk factors were
identified in multiple logistic regression analysis. Our report first addressed the
occurrence of un-notified entity and gave the idea of incidence of occurrence. In the
clinical scenario of massive carbon dioxide embolism, circulatory collapse, high
pulmonary artery pressure, high central venous pressure, and desaturation happened
without anticipation. Rapid commence of cardiopulmonary bypass was the only way
to save the patient. For beginners who struggled with the learning curve, we identified
a potential missed, but dangerous complication. Cautious hemodynamic monitor and

careful manipulation were helpful.

Following the identification of carbon dioxide embolism, another clinical study was
proposed to reduce this complication. The carbon dioxide insufflation was the
keystone to enable the endoscopic techniques.Of course, there were several
modifiable factors. Careful manipulation and complete seal-off of those vein branches
were important with no doubt. The techniques to divide vein branches varied and
could not be well controlled for study. The duration of carbon dioxide insufflation
certainly played an important role. But it seemed not reasonable to limit the harvest
time in order to prevent this complication. Therefore, we focus on the insufflation
pressure. Four hundred and ninety eight consecutive patients scheduled for elective
off-pump CABG were prospectively studied. These patients were randomly assigned
into high or low pressure groups in which 15 and 12 mmHg carbon dioxide
insufflation pressure were used during EVH, respectively. Multiplane transesophageal
echocardiography with transgastric inferior vena cava view was used to monitor the
appearance of carbon dioxide bubbles. The incidence of carbon dioxide embolism in
the high pressure group was significantly higher than that in the low pressure group.
(13.3% vs 6.5%, p<0.05) Two episodes of emergent cessation of carbon dioxide
insufflation were required in the high pressure group in order to prevent further

hemodynamic compromise. No massive carbon dioxide embolism with significant
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hemodynamic alterations occurred in either group. In comparison with our previous
experience (17.1%), the overall incidence of carbon dioxide embolism was reduced.
Meticulous manipulation of vein branches played a role. Reduction of carbon dioxide
insufflation pressure was indeed the major determinant. From this result, we
concluded that the incidence of carbon dioxide embolism during EVH could be
reduced with a lower insufflation pressure, which, in combination with increased
surgical expertise and continuous transesophageal echocardiography monitoring helps
to reduce the risks of massive carbon dioxide embolism. The first clinical
observational study and the second prospective, randomized, controlled study were
novel for all those EVH practioners. These reports highlighted the importance of the

systemic side effect and add safe margins for beginners in this practice.

Besides from our clinical experience, several basic studies were proposed to
evaluate the clinical benefits of EVH. The functional integrity of endothelium in
venous conduits play a critical role in early or late graft occlusion. Vein trauma after
saphenectomy may influence the progression of medial and intimal hyperplasia and
ultimately affect the graft patency. The aims of our basic researches were to
investigate the impact of the different vein-harvesting procedures: EVH and open vein
harvest, on the endothelial integrity and function of saphenous veins. We started from
the morphological evaluation. CD31, so called platelet endothelial cell adhesion
molecule, was targeted for this study. CD31 is highly expressed on endothelial cells.
Immunohistochemical staining for CD31 was used to localize this molecule and so
was the location of endothelial cells. Patients proposed to have cornary artery bypass
surgery were enrolled for this survey. A pair of saphenous vein segment was harvested
in each patient. The segments harvested with endoscopic technique and open
technique were compared for the immunohistochemical staining. Our results showed
the endoscopic technique preserved more of the endothelial cells than conventionally

open harvest technique. This result encouraged us to continuous our works.

Following the morphological evaluation, endothelial function was our next target.
Endothelial nitric oxide synthase (eNOS), endothelin-1 (ET-1), and cyclooxygenase-2
(Cox-2) were selected to represent endothelial function. These 3 molecules were
famous and crucial for endothelial functions, including platelet aggregation, vascular
tone, thrombogenicity, smooth muscle cell proliferation, etc. Initially, we tried to
understand the protein amounts of those molecules after two different procedures. We
failed in quantification of these proteins using Western blotting. Then, we shifted to
ELISA techniques. After serial calibrations, significant variations existed in different
individuals for these proteins which could not reach the statistically significant

difference. At least, the protein expression showed that the new endoscopic method
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was not inferior to the old open method.

However, it seemed not reasonable that there would be difference in protein
expression if our manipulation or intervention was less than 30 minutes. Usually, it
took more than 30 minutes from a mechanical stimulus, through signal transduction,
gene expression (from DNA transcription, RNA translation) to the final
product-protein. Therefore, we repeated our study targeting on the RNA of these 3
molecules. First of all, primers were constructed for real-time PCR. The results
showed that there was no difference in RNA amount of eNOS and Cox-2, but higher
ET-1 RNA was identified in the saphenous vein segment of open harvest group. As we
know, ET-1 was highly related to vasoconstriction and smooth muscle cell
proliferation. Endoscopic harvest technique seemed favorable in this context.
Although the evidence was not solid enough in RNA analysis, we concluded that
endocopic technique was better than conventional way when taking both

morphological and functional evaluations.

Current practices are expected to base on evidence. Minimally invasive surgery per
se is favorable in clinical outcomes. Like endoscopic saphenous vein harvest, it
provides less recovery time, shorter length of stay, shorter time to return to work, less
complications and higher satisfaction. But we still expect more! We still expect for the
better long-term patency from the less invasive way, since the patency translates to
better long-term outcomes-less repeated revascularization and better survival.
However, there is no available data yet. Indirect evidences derived from endothelial
studies like our works reveal favorable results. Thus, we have better reasons to
continue our works. Indeed, it is lonely to be a pioneer. The pioneer is responsible for
uncertainty and responsible to answer unknown questions and face new challenges.
Hopefully, we can have more evidence to persuade followers and benefit our patients.

We will try to answer those unanswered questions.
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