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Determination of Early Graft Patency Using CT Angiography after
Coronary Artery Bypass Surgery

Jong Bum Choi, M.D.*, Mee Kyung Lee, M.D.*, Dae Woong Ryu, M.D.*, Soon Ho Choi, M.D.*

Background: CT angiography is now available to evaluate the early graft patency after coronary bypass surgery.
We investigated whether patency or occlusion of the bypass grafts can be visualized by CT angiography and what
factors effect the visuality. Material and Method: Fifty patients underwent scanning with a 4-slice computed
tomographic scanner (Somatom Volume ZoomTM; Siemens, Germany) before being discharged after coronary artery
bypass grafting. To evaluate graft patency and relationship between the quality of graft image and the
characteristics of the diseased coronary vessels, 50 internal thoracic artery grafts, 18 radial artery grafts, and 56
vein grafis were included in this study. Resulf: All vein grafts (24 grafts; 32 anastomoses) to left coronary artery
system were well visualized, but 3 grafts (4.7%) of 30 vein grafts (35 anastomoses) to right coronary artery
system were not visualized. The latter was also occluded in invasive coronary angiographic study. Thirty-nine (78%)
internal thoracic artery grafts were well visualized, 8 (16%) faintly visualized, and 3 (6%) not visualized, but all the
infernal artery grafts were well patent in invasive coronary angiographic study. Conclusion: Unvisualized vein grafts
in CT angiography means occlusion of the grafts, but unvisualized arterial grafts in CT angiography may not mean
occlusion of the graft but result from competitive flow between the graft and coronary artery. To confirm patency
of the unvisualized arterial grafts, invasive coronary angiography is needed.

(Korean J Thorac Cardiovasc Surg 2004;37:570-577)
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Table 1. Patients and operative profiles

Patients no (male/female) 50 (31/19)
Age 62.6+7.0 Yrs (Range, 46~75)
Preoperative MI 29 (58%)
Coronary artery lesions
3-vessel disease 30 (60%)
2-vessel disease 7 (14%)
Left main lesion only 1 2%)
Left main+ other lesion 12 (24%)
Operation
On-pump/off-pump 30720 (60/40%)
Average grating no 2.86+0.83
Off-pump 2.75+0.71
On-pump 2.93+091 (p=0.57)
Combined procedures 7 (14%)
Mitral valve repair 5
Mitral valve replacement 2

MI=Myocardial infarction.

Table 2. Shapes and graft sites of radial artery grafts

Graft shape of total 18 grafts

Y-composite graft to LITA 16 grafts

Vein hood 1 graft

I-graft to RITA 1 graft
Gréft sites of total 21

to RPDA 2 sites

to OM (£RPDA or PL) 19 sites

”LITA=Left internal thoracic artery; RITA=Right internal
thoracic artery; RPDA=Right posterior descending artery; OM=
Obtuse marginal artery; PL=Posterolateral branch.
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Table 3. Vein grafts to right and left coronary artery systems
in 42 patients (84%)

Total grafts (anastomoses) 56 (68)

Average graft (anastomoses)/patient 1.33+0.57 (1.6210.88)
Anastomotic sites
Left coronary system
(£RPDA or PL)
Right coronary system

to right coronary artery

24 grafts (32 anastomoses)

32 grafts (36 anastomoses)
9 grafts

to right posterior descending 23 grafts

artery

*RPDA=Right posterior descending artery; PL=Posterolateral
branch.
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Fig. 1. CT angiographic findings of internal thoracic artery grafts. The internal thoracic artery grafts (black arrows) were well (A),
fairly (B) and faintly (C) visualized.
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Fig. 2. In CT angiography, the
internal  thoracic  artery  graft
(black arrow) was not visualized
and only the metal clips on the
arterial graft were shown (A). In
invasive coronary angiography,
the internal thoracic artery graft
showed good patency (B).

Fig. 3. In CT angiography, the internal thoracic artery graft (long black arrow) was not visible and the radial artery graft (black
arrow head) that was y-grafted to the intemnal thoracic artery was not also seen (A). In invasive coronary angiography, both
arterial grafts were well shown and patent, but the flow in the radial arterial graft was relatively slow (B).
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Table 4. Effect of the stenotic degree of left anterior
descending artery on the image of left internal thoracic artery
graft.

Fig. 4. In CT angiography, the
left internal thoracic artery graft
and the vein graft to the cir-
cumflex artery were well visu-
alized (A), but the vein graft to
the right coronary artery showed
only the proximal stump (black
arrow) (B). The latter showed
complete occlusion in invasive
coronary angiography.

Table 5. Effect of the degree of collaterals to the left
anterior descending artery on the image of left internal
thoracic artery graft

LAD stenosis

CT angio LAD collaterals

CT angio

. Total . Total
findings <70% 70~90%  >90% findings Much  Less No
Invisible 2 1 0 3 (6%) Invisible 3 3 (6%)
Thin 5 1 2 8 (16%) Thin 8 8 (16%)
Fair 1 4 2 7 (14%) Fair 2 1 4 7 (14%)
Good 1 6 25 32 (64%) Good 1 4 27 32 (64%)

Crosstabs: linear by linear association p<0.001; CT=Computed
tomographic; LAD=Left anterior descending artery.
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Table 6. Relationship between vein occlusion and coronary
artery diameter or the collaterals

RCA Vein RCA Vein
cHameter collaterals
Patent O Patent Oc.du_
sion
>25 mm 3 No 22
20~25 mm 13 Little 5
i5~20 mm 11 Much 2 3

<15 mm 2 3

Linear by linear association Linear by linear association
»=0.003; RCA=Right coronary p<0.001.
artery.
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