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Summary

To assess the patency of coronary artery bypass grafts, we tested the capability of X-ray computed
tomography (CT) with and without contrast enhancement. This procedure was used on 63 grafts
(30 in the LAD; 20 in the LCX; 13 in the RCA) in 32 patients with a mean age of 568 years,
all of whom were referred to our department for postoperative management or evaluation. The CT
scanner used was Toshiba TCT-60A with a scan time of 3 sec, 5 mm thick slices, and 512x512
pixels. CT scans without contrast enhancement were obtained from the level of the aortic arch to the
left ventricle. Eight sec after 30 ml of contrast media was injected at a rate of 3 ml/sec into an ante-
cubital vein, 5 scans were made at the same level of the pulmonary artery truncus. After positioning the
regions of interests on the ascending aorta and grafts, we obtained time-density curves (TDCs) and
compared the data with those recorded from an intraoperative electromagnetic flow meter (EMF).

Fifty grafts were angiographically patent. The appearance time, build-up time, peak time, dis-
appearance time and peak densities obtained from TDCs of grafts did not correlate with the flow vol-
umes measured by EMF. Patent grafts were easily identified visually, without contrast enhancement
(sensitivity; 88%, specificity; 100%, accuracy; 91%,). Occluded grafts were not imaged on CT, either
with or without contrast enhancement.

We concluded that the TDCs of grafts obtained by CT are of no value for predicting the graft flow,
and that plain CT without contrast enhancement is sufficiently useful for assessing the patency of such
grafts.
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Fig. 1. A sequence of scans.

X-ray computed transmission tomographic scanner
(Toshiba TCT-60A) was programmed in 3 sec. Five
consecutive over-scans with a 2-sec interscan interval
were performed during injection of a bolus of Iohexol
of 30 m/ into the antecubital vein.
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Fig. 2. Time-density curve.

After all contrast density versus time data analysis of
the ascending aorta and the coronary bypass graft
were analyzed at a single tomographic level of the
pulmonary artery, appearance time (Ta), peak time

- (Tp), disappearance time (Td), passing time (Tpa),

build-up time (Tbui) and peak densities (Dp) were
obtained.
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Table 1. Prediction of the patency of coro-
nary artery bypass grafts by X-ray
computed tomography without con-
trast enhancement

Patent grafts Occluded grafts
(n) (n)

Observed 44 0

Not observed 6 13
Total 50 13

Sensitivity : 88%, specificity : 100%, positive pre-
dictive value: 100%, negative predictive value: 68%,
accuracy : 919%.

RCA graft a

LAD graft e
LCX graft x

Fig. 3. Sites of grafts observed by X-ray com-
puted tomography without contrast enhance-
ment.

SVC =superior vena cava; Ao=aorta; PA=pulmo-
nary artery; RCA =right coronary artery; LAD =left
anterior descending artery; LCX=left circumflex
artery.
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Fig. 4. Comparison of graft flow between group
[Ta (Tp) graft=aorta] and group [Ta (Tp) graft>
aorta].
Data are means+SD (standard deviations). There is
no significant difference between either of the groups.
NS=not significant; Ta=appearance time; Tp=
peak time.
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Fig. 5. Patent RCA and LAD grafts observed by X-ray computed tomography.

Panel A is standard digital aortogram. The LAD and the RCA grafts are observed. The dotted
line in panel B indicates the level of X-ray computed tomograms. Panel C is the resulting X-ray com-
puted tomogram without contrast media, and in panel D contrast media is used. The grafts can be

viewed clearly even without contrast media.
Abbreviations are the same as in Fig. 3.
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Fig. 6 Patent LAD graft and occluded LCX graft

4LAD graft
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May 27, 1987
LAD graft

These panels show X-ray computed tomograms without (top panels) and with (bottom panels) con-
trast media from a patient with double grafts who suffered from occlusion of the LCX graft later.
The LAD and LCX grafts can be seen in panels A and B, but the LCX graft disappeared from panels

C and D 7.5 months later.
Abbreviations are the same as in Fig. 3.
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ﬂ - - Tlme (sec)
Fig. 7. The fluctuations of time-density curves
obtained repeatedly at the same level.
Various curves were obtained under the same con-
ditions.
Abbreviations are the same as in Fig. 3.
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