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Evaluation of Graft Selection and Design to Improve Long-Term Results of Coronary Artery
Bypass Grafting
Hiroshi Baba, Shinji Ogawa, Syunsuke Fukaya, Hideki Kitamura, Masakazu Aoki, Masashi komeda and
Yasuhide Ookawa (Division of Cardiovascular Surgery, Toyohashi Heart Center, Toyohashi, Japan)
To improve the long-term clinical results of coronary artery bypass grafting, we evaluated our graft
selections and the designs that were used, in relation to the quality of the anastomoses and patient
backgrounds. We retrospectively reviewed the records of 505 patients who underwent isolated coronary
artery bypass grafting involving more than 3 vessel reconstructions between May 1999 and March 2007.
Neither the selection of a saphenous vein graft nor that of an internal thoracic artery graft was a
statistically significant cardiac event factor. The cardiac event-free rates (at 1 and 5 years) according to
anastomotic site were as follows : a) 92.9% and 76.6% for a radial artery graft and 93.2% and 83.9% for a
saphenous vein graft at the right coronary artery ; b) 93.0% and 70.3% for a radial artery graft and 95.1%
and 80.4% for a saphenous vein graft at the distal right coronary artery ; c) 94.5% and 77.8% for a left
internal thoracic artery graft and 93.0% and available for a right internal thoracic artery graft at the left
anterior descending artery ; d) 96.5% and 79.8% for a radial artery graft, 93.0% and 78.0% for a saphenous
vein graft, and 91.3% and 75.6% for an internal thoracic artery graft at the left circumflex artery.
Significant cardiac event factors were dialysis (risk ratio, 5.28;p<0.001), the use of a right
gastroepiploic artery graft as the inflow blood vessel of a radial artery graft (risk ratio, 5.75; p=0.02),
and off-pump coronary artery bypass grafting (risk ratio, 1.62 ; p=0.03). As a tendency toward more
frequent early-stage cardiac events among patients with radial artery grafts was confirmed, careful
follow-up is important for this group of patients. Right gastroepiploic artery grafts should be chosen
carefully with full consideration of the anastomotic site quality and the flow demand, as the blood supply
capability of such grafts is limited. For dialysis patients, although the mid-term clinical results are still
being evaluated, a saphenous vein grafts have bwer early-stage of cardiac events. In younger patients,
off-pump bypass is not the only treatment method available, and revascularization with extracorporeal
circulation can reliably achieve good long-term results. To improve the long-term clinical results for
coronary artery bypass grafts, graft selection and design should be carefully considered on a case-by-
case basis. The quality of the anastomotic site and the patient background are important factors,
especially with regard to the selection of a saphenous vein graft or a right gastroepiploic artery graft. A
radial artery graft should be selected for use in relatively young patients because of its superior patency.
Off-pump bypass may not necessarily be the treatment of choice in some cases because
revascularization using extracorporeal circulation can reliably achieve better long-term results. Jpn. J.
Cardiovasc. Surg. 38 : 355-360 (2009)

Keywords : coronary artery bypass grafting, graft selection, graft design
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1. BELERSLUF

X DYl 66.4+8.3 ik (40~88), FiE 74.4%, B
PRI 54.2%, 1SVEEMT 4.0%, EEEE 49.3+15.5%, RE
Be¥ (2 #% 15.4%, 3 1% 84.6%) TdH -7z, %275 7 bOfli
H %1%, LITA 97.2%, RITA 34.7%, &8Ik~ 5 7 b
(RA) 31.9%, GEA 34.8%, SVG 64.8% T & - 7-. OPCAB
53.9%, FEREMISEAINTT R 97.8%, @Ik T 7 b D ADIM
f7F%E 35.4%, wifll ITA fHif1id 33.5% TH ~7z (F1).

2. EiEHEARRE

KR OFEEMHEIE, 3.3£2.04F (0.3~7.8) T, &
PERIX 98.2% TdH - 7=.

M1ioRT &0, DEBEAETFRTIE, &k T 7
MM HI#E (complete A group ; 1 4F- 98.8%, 3 4F97.1%, 54F
90.4%, 74-90.4%) LBk F 7 b +EHIRY T 7 bEIRE
(A+V group;1 4 97.6%, 3 4 95.9%, 5 4 94.2%, 7 4
88.2%) IZKWTHBEIRO A, -7 (p=0.97). L1
Ny MERELTE, complete A group (1 4 94.0%, 3 4
87.6%, 5 4 70.7%) & A+V group (1 4 93.8%, 3 4%
85.3%, 51-78.7%, 74 59.3%) BV THEEILRD &,
572 (p=0.52).

72, DA RY MERAERIZOWT, R Pk L Z2m
BERGICEI RS 7 7 b &AL 28 (14 94.0%, 3 4
86.7%, 51F-74.2%), Il FATHDARIZEINRS T 7 A&
U228 (14 92.7%, 34F-85.7%, 54F-65.2%) 1=H W\ Td
ArzEEsRDEI 72 (=074 (X1).
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DA Ry MIERAFRIE, BRPH 14 91.9%, 3 4
84.6%, 54 74.0%, 74F-43.8%), 75K LoEmE 145
93.7%, 3 4F-86.5%, 54F-78.0%), 65 EAMOEEE (1 4F
95.8%, 3 4F- 88.6%, 5 %F 79.2%, 74 55.4%) IZHW\WTHE
ZFRO B r o7z, L L, BEE (14 58.6% 34F
41.9%, 54 27.9%) I2HW\WTIE, DARNY FBEh 57
(p<<0.0001). FERWSHEE 1235\ C, Wil ITA i FH G & Ik
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% 1 Operative characteristics of the study population

iy (%) 66.4+83  (40~88)
Bt 74.4% (376/505)
BEPR 54.2% (274/505)
HERRENT 4.0% (20/505)
FEEER R (%) 493+155 (14~83)
BRI ZAS

2 1% 15.4% (78/505)

3% 84.6% (427/505)
INA IS ZAAREL

3 i 53.5% (270/505)

4 H T 31.3% (158/505)

5 ATk 15.2% (77/505)
OPCAB 53.9% (272/505)
TEREM5E A1 T 4 97.8% (494/505)
k7 7 7 b ORI K B IiLAT 35.4% (179/505)
1ot AR P e AR £k T 33.5% (169/505)
297 b

Je N e B ik 97.2% (491/505)

e Eplik 31.9% (161/505)

EPN LTS 34.8% (125/505)

T HEEEER 3.1% (16/505)
KIRTERHIR 64.8% (327/505)

OPCAB, off pump coronary artery bypass ; ITA, internal thoracic
artery ; LITA, left internal thoracic artery;RA, radial artery;
GEA, gastro epiproic artery ; IEA, inferior epigastric artery ; SVG,
saphenous vein graft.

Cardiac survival Freedom from cardiac events

1 "“mm‘tl%i{*rn 1
Complete. . "
8 8 L
=
6 6 Complete.A =AY
P=0.97 P=0.52 =
4 4
-2 179 148 100 26 1 -2 179 139 92 20 comp. A
0 326 258 189 88 12 (1326 250 170 79 8 A+V
o 1t 2 3 4 5 6 7 80 1 2 3 4 5 6 71 8
(Year) (Year)

cardiac survival freedom from cardiac events

3y 5y 7y 3y 5y 7y
Total (%) 96.3 93.3 88.0 86.1 76.5 56.7
Comlete A 971 90.4 90.4 87.6 70.7
A+V 95.9 94.2 88.2 85.3 78.7 59.3

1 Long term results

HERABITCOLA XY FIERERE, ZThETh (14 92.0%
vs. 91.8%, 3 F 84.0% vs. 86.1%, 5 4 75.9% vs. 57.9%;
p=0.48) LHMEEIZRD 5572, Wi ITA JE 3]
T, MBS EL DDA Ny FOEINERD 7 (X2).

4. KEPEEEINCHEET T T MDA N2 b

HEEkASGRTIE, &7 7 MBI 504 XY FER
A (SVG 1 F 93.2%, 3 4 85.6%, 5 4F 83.9%, 7 4F
49.3% s RA 1 4F 92.9%, 3 #F 76.0%, 5 #F 76.0% ; GEA 1 &
100%, 3 - 100%, 5 - 33.3%) IZHEEILRD 50> 7243,
SVG I TIE, itk 6 FHZ A KD LA XV F ORI
AR, ENAEDRTIE, 04NV MEREE (SVG

] -
0.8 - e =
0.6 - L
E_overall
s N . ' :'.':diabetes
elderly young
P<0.0001 hemodialysis
0.2 4 .
(overall vs. HD P<0.0001)
0 -
T T T T T T T T T
0 1 2 3 4 5 6 7 8

(Year)

2 Freedom from cardiac events was estimated by Kaplan-
Meier method (Differentiate from patients characteris-
tics)

Young, <65 years ; old, >or =75 years.

1 4 95.1%, 3 4F- 87.3%, 5 - 80.4%, 7 4F- 70.2% ; RA 1 4F-
93.0%, 3 4 90.2%, 5 4 70.3%; GEA 1 4 93.0%, 3
82.3%, 54F70.0%, 74F-53.8%) \[CHEXEERDLEN» ST
7%, SVG RS GEA EHITEL DA XY b DA E
MZdH -7z (p=0.06). LI P TIE, 04 Xv MER
A (LITA 1 F 94.5%, 3 4 86.7%, 5 F 77.8%, 7 1
57.3% ; RITA 1 4 91.9%, 3 4 85.6%) (ZH TR0 & »
> 720 FElEER TiE, D4 XY PIEFRAEE (SVG 14
93.0%, 3 4 84.5%, 5 %F 78.0%, 7 4F59.9% ; RA 1 4 96.5%,
3 4F 90.0%, 5 4 79.8% > ITA 1 4 91.3%, 3 4 84.2%, 5 4
75.6%) IZHEX IR RN 5 7=H, GEA MR (1%
88.9%, 3 4F-66.7%, 51-33.3%) TIEARTH 72 (RAvs.
GEA ; p=0.01, SVG vs. GEA; p=0.06) (X 3).

5. EBEIRO PR EEBALANCH =01 N2 b

RA O XA BRI D04 NV b IERAERIE, Efrk
Bk (145 97.7%, 3 F 88.9%, 54 83.1%), ITA (14
95.6%, 3 4F90.8%, 54 78.6%), GEA (1 4F 33.3%, 3 4F
33.3%) T, HAIE A GEA DR, 04 RV FHREH
572 (p=0.002). %72, EFKBIRICWE L 225A 100
BBET AL DDA XY FBBIIL 2 (X4).

6. JI27hTHAL o HSHEDHAN B

Composite 777 7 N DT ¥ A4 VIiZHWT, 37 H»1Y-
composite, 37 43 I-composite T& - 7=.

757 b THAVHOLA RV PIERAE R, Y-
composite (1 - 100%, 3 4 94.6%, 5 4F 86.5%), I-
composite (1 - 86.0%, 3 4 82.8%, 5 - 65.9%) T, Y-
composite DIE 5 A3, I-composite & 0 & 04 XY b 247k
W 5B 72 (9=0.08) (X 5).
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Proximal RC
1 - %EA LAD
S R Ly
Y S It i s ] ~ UTA
RA .8 N .
.6 i 1 8
i 61 RITA --
P:075 Tennnnnn .E l
4 N P=0.34
2797 76 54 31 3 SVG .21
14 13 9 3 RA 336 310 233 96 8 LITA
018 8 6 GEA (01123 65 18 RITA
o 1 2 3 4 5 6 1 0 123 45 6T B
(Year)
Cx
11 11 ==
.81 81
“ SV
6 6 GEA :...§...§
P=0.21 (SVG vs. GEA P=0.06)
e (SVG vs. GEA P=0.08) _4 {(RAvs. GEAP=0.01) ITA
143 81 36 4 ITA
21164 119 86 36 48VG 21196 163 119 57 7 SVG
43 37 30 4 RA 118 108 83 28 RA
04112 79 41 14 1 GEA 09 5 1 GEA
o 1 2 3 4 5 6 T (8 0 1 2 3 45 6T 8

3 Freedom from cardiac events was estimated by Kaplan-Meier method (Differenti-

ate from distal anastomosis)

Proximal RCA, #1-#3 ; distal RCA, #4PD or #4AV.

RA|
8 4
p=0.002
6 (Ao vs. GEA P=0.0006)
(ITA vs. GEA P=0.002)
4
GEA iAorta
)
87 81 61 23 Aorta
71 64 49 14 ITA
043 1 1 GEA
——
0 1 2 3 4 5 6 7 8(Year)

4 Freedom from cardiac events was estimated by Kaplan-
Meier method (Differentiate from site of the radial artery
graft proximal anastomosis)

1 x_'—\_\_\_|
Vol LI - Y-composite
061 T mposite
p=0.08
0.4
0.2 1
37 36 27 11 Y-composite
0137 29 25 3 | -composite
0 1 2 3 4 5 6 (Ygar)

5 Freedom from cardiac events was estimated by Kaplan-
Meier method (Differentiate from graft design)

% 2 Multivariable analysis for cardiac events

Risk ratio 95%Cl b
MEFEZET 5.28 270 10.33 <0.001
RA OF Al 2 GEA 5.75 131 2522  0.02
OPCAB 1.62 1.06 249  0.03
@f’]\f*fl“ GEA T/ 4 261 077 881 012
BRI 1.38 090 213 0.14

WeBHT (risk ratio 5.28 5 p<<0.001), BEF@#NKRZ 7 7 + D
X W A& » GEA (5.75; p=0.02), OPCAB (1.62;
$=0.03) Th-7=. Wl ITA, 52&HIRS Z 7 DI
HIZEBELR) A2 7708 —TCldkr-7- (£2).

Z £
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B 757 N ORBMEICIB L 2EHABETS 5.
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757 M ERSEITE, ZOKRNVPNTATEZ &R
AReA 728, EHKE D BIFLImsiFcE s K512k
5729, ZHIZ& D, RITA 2 LA SIC LAD 124 T
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3 S » 508, SOOMETIE, TRk
IZWA U722 BETIAiis: 5 AEH K DA RV 23S 5 72
¥, ITAIZWE L Y-composite £ T500 L WEEZ S5
7. L2 L, composite graft (ZJEMEHDOAPHIEN LY &
I R, flow competition %#7E U7z HEMFIA & D, ITA
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—DTH > 7. KWIEH randomized trial T4 <, /N4 )
A0 TN =TI LU TRiMIIZ OPCAB Z1fr> 7281029
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