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=Abstract=
Noninvasive Evaluation of Coronary Artery Bypass Graft Patency by
Electron Beam Tomography

Kyu Ok Choe*, Ho seok Kim*, Bum Koo Cho**

Recently non-invasive diagnostic imaging replaced the invasive catheter angiography in the
diagnosis of vascular disease. Catheter methods are now almost confined to the purpose of
intervention. Coronary artery or coronary artery bypass graft still needs catheter technique
because of small diameter and the cardiac motion. The last challenge for radiologists in this
domain is to obtain a non-invasive imaging. Electron beam tomography(EBT) for high
temporal resolution is able to obtain a coronary arteriogram or coronary artery bypass graft
(CABG), of which CABG imaging is quite useful for the evaluation of patency.

In our experience as well as others, the accuracy of EBT angiogram in evaluating CABG
patency tevealed that the accuracy of patency of saphenous vein grafts(SVG) is high due to
relatively wide lumen, short and straight course and less influence from cardiac motion. The
sensitivity and specificity of patency of SVGs were 92%, 97% respectively in the
prospective evaluation and 100% each in the retrospective evaluation. A false positive and a
false negative case are rudimentary errors in the initial learing period. In contrast the
analysis of left internal mammary artery (LIMA) graft was difficult due to the inherent small
size and the adjacent surgical clips provoking beam-hardening artifact; therefore, the method
of combining 3 dimensional reconstruction and flow mode study was important in improving
the accuracy of LIMA patency. The sensitivity and specificity of LIMA patency were 100%
and 80% in both prospective and retrospective evaluation.

Therefore, EBT angiography is an accurate non-invasive diagnostic modality for evaluating
the patency of CABG, particularly in SVGs. The accuracy can be improved with the
improvement of the EBT and the development of the image reconstruction software.

(Korean J Thorac Cardiovasc Surg 1999:32:693-701)

Key word : 1. Tomogaphy, X-ray Computed
2. Coronary artery bypass graft
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Table 1. The prospective accuracy of 3D EBT for LIMA
and SVG patency
‘ - Sva .
LIMA : - Total(%)
LAD LCx A o
Sn 100 100 100 80 94
Sp 88 100 100 92 95
Acc 90 100 100 88 94
PPV 60 100 100 80 33
NPV 100 100 100 92 98

3D; three-dimensional, EBT;
LIMA; left internal mammary artery, SVG; saphenous vein

electron beam tomography,

graft, LAD; left anterior descending coronary artery, LCx; left
circumflex coronary artery, RCA; right coronary artery, Sn;
sensitivity, Sp:

specificity, Acc: accuracy, PPV; positive

predictive value, NPV: negative predictive value.
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Fig. 1. An example of a patent LIMA graft and 2 saphenous
vein grafts(SVGs).

A. Beam-hardening artifact according to surgical clips around
LIMA(white arrow) obscures the detall of small- LIMA.
Therefore, the patency of LIMA cannot be determined in this
slice. Patent SVGlopen arrow) to LCx is seen. ’

AA; ascending aorta, DA; descending aorta, MPA; main
pulmonary artery, LV; left ventricle, RV; right ventricle, S;

superior Vena cava.

B. Multiple surgical clips are seen around LIMA(white arrows)
and SVG(black arrows) to LCx at 3D EBT. Especially
numerous clips are placed along the course of LIMA. Native
LCx(arrowheads) is seen below the SVG to LCx.

-2 Al
1999;32:693-701

C. Time density curve of patent LIMA graft in other patient.
The peak of graft (white double arrows) reaches a few
seconds later than the peak of the aorta (open double
arrows). LIMA (white arrow), SVG (open arrow) fo LCx and

calcified native LAD (arrowheads) on axial image.
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Fig. 2. False positive case of LIMA patency.

A. Selective angiogram of left subclavian artery. The LIMA
(arrows) is particularly small in diameter and tortuous in
course. Numerous surgical clips{arrow heads) are seen
around the LIMA. Distal portion of LIMA is faintly opacified.

C. LIMA(open arrows) shadow is not clearly recognized between
numerous surgical clips. SVG(white arrows) to RCA and SVG(white
double arrows) to LCx are easy to evaluate patency due to
relatively wide Ilumen, short and straight course. Native
LAD(arrowheads) and LCx (double arrowheads) with intermittent
stenosis. Too short CT delay time is thought to be another reason
of false positive, affecting the imaging of LIMA more badly than the
imaging of venous grafts. The time to peak enhancement in LIMA
is later than that of the venous grafts, while the 3D volumetric
method takes the image of only the lower portion of LIMA{open
arrows), which seems to be the reason why the inadequate CT
delay time more severely affects the quality of LIMA imaging.
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B. The time-density curve of LIMA(open arrows) after intra—

venous contrast injection is relatively flat compared to aortic
curve{white arrows), interpreting it totally occluded. The curve
is flat due to partial volume effect by small lumen of
LIMA(arrow).
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Fig. 3. False positive case of SVG. The SVG to RCA(white
arrows) was misinterpreted as native RCA(black arrow). On
retrospective review, SVG take-off site is much higher than
that of native coronary artery, so mistake was obvious in this
patient. Another SVG to LCx(open arrows, that taken off
from the same level of the SVG to RCA) and LIMA to
LAD(white double arrows) show good patency. Patent native
LAD (arrowheads) after anastomosis is seen.

Fig. 4. False negative case of SVG.

A. Pace lead wire(black short arrows) was misinterpreted as
patent SVG on 3D EBT. The proximal stump portion{black long
arrow) of SVG to RCA is seen. The SVG is totally obstructed
distally. The pace lead wire close to right atrio-ventricular groove
was mistakenly regarded as patent graft, because the CT number
is close to contrast enhanced vessel lumen. Patent LIMA(white
arrows) to LAD is seen. Native RCAlarrowheads) shows
multi-focal short segmental narrowing: native LAD(black small
double arrows) and LCx (double arrowheads) are also seen.

-2} A
1999;32:693-701

B. In coronary angiogram, total obstruction of SVG about
1cm distal to the proximal anastomotic site(black long arrow).
The pace lead wire near AV groove(black arrows) is seen.
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