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One-year Graft Patency after Coronary Artery Bypass Surgery

Ki-Bong, Kim, M.D.*, Hyunjo Kim, M.D. *, Ki Ick, Sung, M.D.*

Between July 1994 and August 1995, 78 patients underwent coronary artery bypass graft at
Seoul National University Hospital. Coronary angiogram was performed one year after
coronary artery bypass graft in 49 patients(62.8%) for evaluation of the graft patency and
analysis of the risk factors for graft occlusion.

The patency rates of both the internal mammary artery and the radial artery grafts were
100%, although three internal mammary artery grafts(5.0%) were narrowed(string sign). And
that of the saphenous vein grafts were 85.2%. Multivariate analysis for the preoperative,
operative, and postoperative factors was done between the widely patent and the narrowed
internal mammary artery graft groups, and between the patent and the occluded saphenous
vein graft groups by the general linear models procedure. Patient's age(=60 years),
postoperative intraaortic balloon pump insertion, bleeding, and acute renal failure were found
to be the significant risk factors for internal mammary artery graft narrowing, and coronary
artery size(<1.5 mm) was the significant risk factor for the saphenous vein graft occlusion
(p<0.05) .

This study confirms that the arterial graft is superior to the vein graft at one-year patency
rate, and suggests the risk factors for graft occlusion during the first postoperative year.
Knowledge of this study may provide a basis for estimating the risk factors for graft
occlusion, and thereby modifying surgical strategy and postoperative surveillance.

(Korean J Thorac Cardiovasc Surg 1997;30:1190-6)

Kew word : 1. Coronary Artery Bypass
2. Graft occlusion, vascular
3. Coronary angiography
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Table 1. Grafts used in coronary artery bypass surgery

BAEUPIE $ 1 AN

Table 2. Location of distal anastomosis

Internal mammary artery

Left IMA pedicled graft 60
pedicled sequential graft 28
free graft 8(16)*
Right IMA free graft 1
Both IMA pedicled graft 1
pedicled Y-graft 2(4)*
pedicled sequential Y-graft 2(4)*
2(6)*
Saphenous vein graft 81
Free graft 69
Sequential graft S(10)*
Y -graft 1(2)*
Radial artery Free graft 4

* Number in ( ) means the actual number of distal
anastomoses.
IMA : Internal Mammary Artery
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Coronary artery IMA SVG Radial artery Sum
LAD & its br. 53 20 0 73
LCX & its br. 4 31 0 35
RCA & its br 3 30 4 37
Sum 60 81 4 145

LAD; left anterior descending artery, LCX; left circumflex artery,
RCA; right coronary artery, br.; branch, IMA; internal mammary
artery, SVG; saphenous vein graft
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Table 3. One year patency rates of grafts

patent stenosis(string sign) obstructed
IMA 57 (95.0%) 5 (5.0%) 0
SVG 69 (852%) 0 12 (14.8%)
Radial artery 4 (100%) 0 0

IMA : Internal Mammary Artery
SVG : Saphenous Vein Graft
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preoperative risk
internal mammary artery grafts narrowing

Table 4. Comparision of

factors for

patent stenosis

(1=57) (n=3) p-value

Age average 55.7+10.0 61.3+1.5 p=0.002

>60 years 18 (32%) 3 (100%) p=0.001
Female sex 20 (35%) I (33%) ns
Smoking 21 37%) 0 n.s
Hypertension 24 (42%) 2 (67%) n.s
DM 15 (26%) 1 (33%) ns
Obesity 5(9%) 0 n.s
Carotid stenosis 12 21%) 0 n.s
AMI (+) 10 (18%) 0 ns
OMI (+) 19 (33%) 0 ns
TC average 184.3+32.0 190.5=27.6 n.s
>240 mg/dl 15 (26%) 2 (67%) n.s
HDL average 3952105 395+2 s
< 35 mg/dl 15 (26%) 0 n.s
LDL average 117.6 +28.9 125.0£18.4 n.s
>160mg/dl 3 (5 %) 0 ns
TG average 163.1276.4 130.0+56.6 n.s
E.F. average 59.21+8.5 57.07%212.2 n.s
<55 % 10 (18%) 2(67%) n.s
C.I. average 3.25+0.78 3.78 £0.57 n.s
<2.2 l/minfm2 35 %) I (33%) n.s

AMI(+); past medical history of acute myocardial infarction,
OMI(+); past medical history of old myocardial infarction,

TC; total cholesterol, HDL; high-density lipoprotein cholesterol,

LDL; low-density lipoprotein cholesterol, TG; triglyceride

EF; ejection fraction, C.I. ; cardiac index, n.s; not significant

4 3

607 4e] A Foa AR YEela] A s
Aok (d HEE 100%), 3704:(5.0%) A 50% °]/de] ¥
Zh(string signye 2otk HAANE 50% ol #AE 2l
9= dlalo, 127Hi°ﬂ*1 o] Al o] FH | s|o} 852%2
19 NEES JYedlon, o)F 77iatte] Adda xodoz
A F447F Fals i, YA s/aE A xede] &
7hgste] o5 29 Fol M 2GRS W o} Hido] =
Aw A ofol dlz FHpoich LF TN 4k 2F ¥
zHo] glo] A MNEAE %les}&iu}(Tablc 3).
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Table 5. Comparision of preoperative risk factors for Table 6. Comparision of operative risk factors for internal
saphenous vein grafts occlusion mammary artery grafts narrowing
patent obstructed valu patent stenosis p-value
- e -
(n=69) m=12y P (n=57) (n=3)
Age average 56.7-8.7 60388 n.s C<0]Y05mry artery size 2 1% | 33%) s
>60 years 26 (38%) 5 (42%) . (<1.5mm)
Female sex 30 (43%) 3 25%) s Sequential graft 22 (39%) 0 n.s
Smoking 24 (35%) 3 (25%) ns Y-graft 9 (16%) 0 ns
Hypertension 41 (59%) 4 (33%) s CPB time (min) 1197.2+619 178.0+45.5 ns
DM 20 (29%) 6 (50%) s ACC time (min) 11832369 11507459 ns
Z 9%, © .S
Obesity 8 (12%) 0 ns site;  LAD & its br. S1 (89%) 2 (67%) n.s
Carotid stenosis 14 20%) 1 (8%) n.s LEX & its br. 4 (7%) 0 ns
AMI (+) 11 (16%) 0 n.s RCA & its br. 2 ( 4%) 1 (33%) n.s
OMLI (+) [ 26 (38%) 2 (16%) ns CPB; cardiopulmonary bypass, ACC; aortic cross clamp
TC  average 196.9 2437 2129+ 458 n.s LAD : left Anterior Ducendig artery
LCX : Left Cirumflex arteyr
2 y 2 2 %
>240 mg/dl 8 (12%) (17%) s RCA : Right Cornary artery
HDL average 41.0-8.6 37.9+10.6 n.s br : branch
< 35 mg/dl 18 (26%) 3 (25%) ns
LDL average 125.8:229.1  130.6+43.9 ns
>160mg/dl 10 (14%) 2 (17%) n.s Table 7. Comparision of operative risk factors for saphenous
TG  average 1885 111.4 22211574 ns vein grafts occlusion
. + +
E.F. average 57.6+10.7 56.2 5.7 n.s patent obstructed |
<55 % 20 (29%) 5(42%) n.s (n=69) (n=12) p-value
C.I.  average 3.54+0.99 3.14+0.80 n.s Coronary artery size 0 (15%) 5 @2 %) 001
<2.2 min/m* 13 (19%) 2 (17%) ns (<1.5mm) e ¢ p=v
AMI(+); past medical history of acute myocardial infarction, Sequential graft 8 (12%) 0 n.s
OMI(+); past medical history of old myocardial infarction, Y -graft 1 ( 1%) 0 n.s
g
TC; total cholesterol, HDL; high-density lipoprotein cholesterol, CPB time (min) 2148+ 57.0 204.1+42.5 s
DL, low-density lipoprotein cholesterol, TG; triglyceride . ' B e N
EF; cjection fraction, C.L ; cardiac index, n.s; not significant ACC time (min) 1272 +36.3 119.7+359 n.s
site; LAD & its br. 17 (25%) 3 25%) ns
LCX & its br. 24 (35%) 7 (58%) n.s
S o, Ee) Habel Sle #Ate] Hy AHL 613715 RCA & its br. 23 (33%) 2 (17%) ns

Az g Aol

A= wkz21e] 55771004 BlE) £A4lA o7 9

CPB; cardiopulmonary bypass,

ACC; aortic cross clamp

n| 9l= zlo|E HC}\‘_‘D%(p 0.002), 4% A 8 4AE 3k o} I]:ég : LJ? ?merigr Ducendig artery

- : Left Cirumflex arteyr
A FA M 604 o]/de] FAte A o] Al 2ke) F Aol RCA : Right Cornary artery
we oz Uehdthpe0001). 2 4e) B 5% A QAT br: branch
o dgetel YA SuAT BAH SoaE wolX) g
Srewi(Table 4), HA4A =) A AHA= SAY Fd=
Rolw 4 A 22ES ANTHTable 5). 23t #A%H 2 il 3
2% WAHEEe] Y7ol 15 mm ostid Aol A
e RIS o #AM sPsAe]l Ee Aoz JEyt e AAste] & 2 R #AEY e 2
(p=0.021)(Table 6, 7). & ¥ #HUH 4F Folre ¥ A3 FatollA] AFHER 3 FAe] FAE dasta, AL
Ao FARIE F FAUNRD A%, 46 F UNF BEE HE S 9 e dan A4 A9 o
o3 F8at A AF-Ho] MAE T Aol 4 g o weka] BARER 3] Eo] Al ol AsE HAte
WA hsdel 22 Aoz deptoct RAdee H of ATl olAxe 26~42%9 44 2ushL e o]
Bol gojgk AT BAZ Hol: 9laAl: ¢l3luH(Table 8, 9). & #AE f3e ¥ IS ES 20T e ATED
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Table 8. Comparision of postoperative risk factors for
internal mammary artery grafts narrowing
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Table 9. Comparision of postoperaive risk factors for
saphenous vein grafts occlusion

patent stenosis patent obstructed
(n=57) =3 Pvale (n=69) (=12~ Pele

PMI 16 (28%) 0 ns PMI 22 (32%) 3 (25%) ns
IABP insertion IABP insertion

Pre-operative 26 (46%) 0 ns Pre-operative 27 (39%) 4 (33%) ns

Post-operative 11 (19%) 1 (33%) p=0.035 Post-operative 19 (28%) 1 ( 8%) n.s
Bleeding 6 (11%) 3 (100%) p=0.0001 Bleeding 12 (17%) 1 ( 8%) ns
Acute renal failure 6 (11%) 1 (33%) p=0.041 Acute renal failure It (16%) 1 ( 8%) n.s
Arthythmia 14 .(25%) I (33%) ns Arthythmia 18 (26%) 2 (17%) n.s
iivg;);picliff:;;tiicvcbgﬂ)(;c;arsd:pinfarction, PMI,; perioperative myocardial infarction,

TABP; intraaortic balloon pump
% 3 olA ko] sEA o] 2] gtk Hajrme ALAALT AR 77 & NEATHE FAACE
o] 4 #zbo g ANEAE o ygEwe] nsle] = A AVl e Aol Holx ofskeh FAte] ¥ w2 A9t
Fo] vre Ao wywy gl BaAmL o4l sxbo e @Al Foi HAAe] ol Aoz veyten
AaE Ao o)A dmel g R EAH E: (p<0.01), W-re F2E 2ol 3 319 o] oAl
dAe) Pol W 44 F 1d ol zvluse}, H4 1654 Aol Reomf, AEAe] 2 FAAUAR 4192 &
Asztol 25t wh7] Haw oA, Ao ot o)A & x} ”6‘°ﬂ/“] 654 olAfe] THoltE g ALY o] &
el 2 MBS FaA7]7] e wmow FEAx o MEA 5o AARA BAL Qldr] B At
o mAe] Abgo] A uglon) 1 Ank= ¥ uf ﬁx} F7F A7) Wl et SAA Q] FAAo et oA
2} vekal Asgo] wrms|n glom!T R oo Ak e A AE Alom el A zodzold =A4
aspirin 300 mg?} dipyridamole 150 mgS -3} AARE A AEAS 2 ARG B2 5 3 F0e) Ade &}
W 2deg Fd 24 F1d AEAS W55 (internal ol Holx dgken, ANEAs W AFAFI A4 o))
mammary artery)-& 92.9~94.6%0] 1], 24 =2 803 ~87.3% AnEA 55%, AAS 22 Iminm® WTHE Rol= A
2, ARH o7 887~896% Hiuelch o2uele] 70 = v aEE delx ¥ FAE Abel] alel xHolz] ¢
M= e B9 o] 147k BAFEw 3]s AlsiE 200 & of, #% A *J{L«] P& Ars} ¢4 F oladze &
5%l sl BAEY $3E Follege xape AT TR Ao et s ddd aas oAy
nh= glon} 2 3 A EAL dAEslr] 2kl oA & WAEHY AAel #a F HAANY e of e
NEE $aT BAE QAR AAHQ i ez FFE AT AR Ugten, dREn ol
shAlokstch 2 dgelA WdE S5 F oA 3o T AR gane vae der BAFEm 2 Ao
Mere yesw 950%, AR 852%9) 1 HEEL 2L A-smmE g AEALE A FAH
Fu] AgAzte} Ackd xo]E wolx) ofei} Hl5 el string signe 230W 3 elM 5 5 e
o4 Hatel ¥ ul sldel wlalt AY sar g5 o AACl & Aol viste] 30% o4 Hadd £2F v

lipoprotein 2], Wi, Fd AE, oA Hpe] £H ¢ o]y o, o]t Lust $7o] FAE ueb o] WgEule) A%
W, ol BASHY BF 9 A Fol Awde of WY BR8Pl bE FEA Ated
Ao duiA 9o 2 el Ay ¥F lipoprotein (dynamic autoregulatory capacity)°ll <Jsl} A&7 AefolA 7Y
29 AL YgEwe Ha gl By a7} 9= Aol FAsEE Azetar oA BAEHe] A o}
Al A sEA o] ARl FAbe wlsle] HF HA TeA 2 oA #ate] e Aole] 3t A, Chow F0&
8] &, low density lipoprotein 2| A&, triglyceride 42 &2 FAslsAlo] AAdgt ko] AxAo] AT A3z gl
v 39k high density lipoprotein 42X thA ykgho} Fas el AZd el wlste] $-pdptar sjglon, of
B o ou] ol o= wolz ekorrt T upel| Fx} A waEe Sa7t AAEAC A vixe FoF
o) 4w Eol A 189l Gy, w|ubw ASw i) Eal 8427 513l oy, Grandjean 572 & ol Fo X g} o] #
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