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Objectives. The incidence of percutaneous coronary intervention following bypass surgery] coronary
artery bypass grafting: CABGLis not low, but the outcomes of patients requiring percutaneous coronary
intervention after CABG are not well known.

Methods. From June 1970 to June 2000, 2,981 patients underwent CABG at our institute using 6,747
grafts including 2,875 saphenous vein graftl SVGL] 3,042 internal thoracic artery! ITAL 706 gastro-epi-
ploic arteryy] GEAL] 122 radial artery] RAL] and 2 others. Three hundred twenty-seven patients underwent
subsequent percutaneous coronary intervention in 520 lesionk] 104 SVG, 97 ITA, 12 GEA, 8 RA, 299
native artery[l The initial results and long-term outcome following percutaneous coronary intervention in
these 520 consecutive procedures were evaluated retrospectively.

Results. Percutaneous coronary intervention to arterial grafts were performed mainly within the early
post-operative period, whereas percutaneous coronary intervention to vein grafts had two periodic peaks in
the early post-operative period and at 7 years after CABG. Procedural success rate of percutaneous coro-
nary intervention was 90% for SVG, 81% for ITA, 58% for GEA, 88% for RA, and 87% for native arter-
ies. Restenosis rate was 56% for SVG, 30% for ITA, 83% for GEA, 83% for RA, and 49% for native arter-
ies. Cardiac events after percutaneous coronary intervention with previous CABG were greater in cases of
ITA, followed by native arteries, SVG, GEA and RA] p[J 0.0046[1 In the early post-operative period,
there was no significant difference between ITA and SVG. In the chronic stage, the prognosis of cardiac
events after PCI for SVG was worse than for ITA.

Conclusions. Percutaneous coronary intervention after CABG requires strategic consideration based on
target-specific initial results and long-term outcome.
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Table 100 Patient characteristics

No. of patientsO

Clinical variables 0 x032700

Male/femaled 278/491 85/150 0
Agél yr, mean+ SDO O 62+ 9.700
Range] yr(0 O 190830
Prior myocardial infarctiond 1900 5800 0O
Hypertension O 1841 5600 O
Diabetes mellitusO 14814400
Hyperlipidemial [m] 1921 5900
SmokingO 2201700 0
Chronic renal failured] 56117003
HemodialysisO 281 700
Left ventricular ejection fractionH 40%0 60l 1801 O
MedicationsC] 0o
NitratesOd 23817100
Calcium antagonistsC] 234172003
Beta-blockersO 10813100
Warfarin 22p1 6801 0O
000 %.
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Table 20] Bingiographic success and restenosis rate of percutaneous coronary intervention in overall

bypass grafts and native arteries

L No. ofd Initial successO AngiographicOd Angiographicd
Lesion sites lesions rate] follow-up restenosis rate
OverallO 5200 448 I§I6D O 350/4481 7800 170/35Q1 490 O
svGOo 1040 omood 77/94 820 0 43/70 560 0
ITAO 9700 7918100 56/791 7100 17/561 300¥0
GEAO 120 mssoad 6/ 86010 5/61 8300
RAO 80 m8sn O 6/ 861 O 5/61 8300
Native 299 260 8700 205/2600 79001 100/2081 4900 00
]

000 %.*p00.001.0

SVGLO saphenous vein graft; ITAD internal thoracic artery ; GEAU gastro-epiploic artery; RA[ radial artery.
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Interval between percutaneous coronary intervention and previous coronary artery bypass

Upper left: Arterial grafts peaked in the early post-operative periods.
Upper right: Saphenous vein grafts peaked in the early post-operative periods and after 7 years.

Lower: Native arteries had no peaks.
Abbreviation as in Table 2.
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Fig.2 Event-free curve after percutaneous coronary
intervention in overall bypass grafts and native
arteries
Cardiac events after percutaneous coronary intervention
in arterial grafts were lower than native arteries, and
cardiac events after percutaneous coronary intervention
in saphenous vein grafts were higher than native arter-
iek] p[0 0.00550 Cardiac events were most common in
the order of internal thoracic arteries, native arteries,
saphenous vein grafts, gastro-epiploic arteries and radi-
al arteriels] p 0 0.00460]
Abbreviations as in Table 2.
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Table 30] Ringiographic success and restenosis rate in the early post-operative periods and chronic

stage

O

[HO. of lesions[nitial success0 Angiographicl Angiographicl

Lesion sites On052000 rate[d follow-up restenosis rate TVR
Early post-operative periodsC] O E O O O
Groupl : Bypass graftsC] 12B240 [m] (] O m]
gooosvaOo 0240 20 880103 18208600 O 12/18670 O 5/120
000000 Ao-osO m){m] OofodnO 1/0 1000 O 1/0 1000 O 1/1a
000000 BodyO 0120 109200 11/10 1000 O 7/10 6400 2/70
000000 Anastd o110 0182000 6/91 6700 4/6l 670 0 2/40
OooooITaO 0840 701 8300 497700 O 17/491350F O 9/1703
O0O00000BodyO o200 16 800 O 12/161 750 O 4/12 33¢0O 1/40
000000 AnastO 0640 548400 37/58690 O 13/3M350F O 8/130
000 0GEAO o120 758010 6/ 8601 O 5/61 8300 2/50
0000RAO 050 meoo O 3/ 7500 3/81 100003 1/30
Groupl : Native arteriesdd CBOCRO (] (] O m]
0000LADO aiod 81800 O 6/81 7500 3/6l 5000 2/300
googoLexa (m){(/m] gro00 O 8/1890 0 4/8 5000 3/40
0000RCAO O160 148800 1014710 O 51@s000 0/50
goooLMTO 030 Bl o000 3/81 1000 0O 2/816700 1/20
Chronic stage[d O O O O O
Groupl : Bypass graftsOd 9R180] O O O O
gooogsvaeOo 800 7819100 59/781810 O 31/591530 O 24/310
000000 Aoc-osO 50 msoOonO 3/4 7500 1/813300 1/1a
000000 BodyO 510 479200 39/40 830 O 18/3@W460 O 14/180
000000 Anastd 240 2019200 17201770 O 13/1@760 0O 9/130
goooIiTaO 130 216900 7/91780 0 o/moon oo
000000 BodyO () m] og oo oo oo
000000 Anastd 130 016900 7/9780 0 o/mob g
00 00GEAO oo og oo oo oo
O0000RAO 30 Bl 10000 3/81 1000 0O 2/81670 0 1/20
Groupl : Native arteriesd 2600500 o0 (| | (|
0000OLADO 4801 47188010 28/421 670 O 1728610 O 11/170
ooogoLexa 900 8819200 65/881 780 O 33/681510 O  21/3303
0000RCAO 1040 871 8400 72/8W 830 O 27/721380 O 20/270
ooooLMTO 18 15183003 13/151 870 9/181 6900 O 9/9

0
0o %.*p00.001,**¥p00.01.0

GroupU : PCI in bypass grafts in the early post-operative period. Group U : PCI in native coronary arteries in the
early post-operative period. Group [ : PCI in bypass grafts in the chronic stage. Group [ : PCI in native coronary
arteries in the chronic stage. O

TVRUIO target vessel revascularization ; Ao-os aorto-ostial ; Anast[] anastomosis ; LADO left anterior descending
artery ; LCXUO left circumflex artery ; RCAO right coronary artery; LMTO left main coronary trunk. Other

abbreviations as in Table 2.

70 CABGU O UODOO PCI
CABGUUOOOOOPCIDDOOODO35¢00000
gbobobopciDOobOOoDODoen M 18%M0 O
gogboboboooobbpepcibbbboOoO2e000
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Table 4] Reasons for unsuccessful results of percutaneous coronary intervention after previous

coronary artery bypass grafting] (] 721 O

Groupl O Groupl O Groupll O Groupl O
Reasons On02300 0n0 500 Oa0 1100  0x03300
Guide wire uncrossC] 120 40 30 70
Balloon uncrossOd O O 200 O 30
Undilatable 40 O 20 o0
Dissectiond 50 O O 70
Guiding catheter unwedged O O O 10
Distal embolismO 10 O O 20
Recoil(l O O O o 10
SpasmO 1 O O O
Perforation] O 10 O
Proximal tortuosity O 2 3
Acute closure 1
Explanation of the groups as in Table 3. PCI[ percutaneous coronary intervention.
[
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Fig.3 Event-free curve in patients undergoing percu-
taneous coronary intervention in the early post-
operative period
There was no significant difference between arterial
grafts, native arteries and saphenous vein graftsl p [
0.512300
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Fig.4 Event-free curve in patients undergoing percu-
taneous coronary intervention in the chronic
stage
Cardiac events were most common after percutaneous
coronary intervention in saphenous vein grafts, and car-
diac events after percutaneous coronary intervention in
arterial grafts were least common in the chronic stage
after coronary artery bypass grafting] pJ 0.01870
Abbreviation as in Table 2.
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Table 5] Predictors of cardiac events by multivariate

analysis
Clinical data p value
Factors worsening recoveryd O
Prior myocardial infarctionO] 00.00503
No. of lesionsO 0o0.053
Interval between CABG and PCIO go.o10
Factors improving recoveryd oo
Use of stentd 00.0503
Beta-blocker 00.01

CABGLI coronary artery bypass grafting. Other abbreviation as
in Table 4.
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