
Coronary stenting is the most widely used non-surgical coronary re-vascu-

larization procedure (537,000 interventional procedures in the USA in

2002) and completes the dilatation performed during angioplasty.  Despite

the use of newer and more sophisticated stents and drug-eluting stents, the

risk of long term re-stenosis arising from in-stent development of neointi-

mal hyperplasia is high, varying between 4 and 40%. This high incidence

justifies the use of diagnostic procedures to re-evaluate the stent in follow-

up examinations.

Non-invasive monitoring can be achieved using treadmill ECG testing,

echocardiography, and stress tests monitored by nuclear medicine procedures.

Of course, in case of a strong suspicion of re-stenosis, catheter coronary an-

giography is the gold-standard procedure, since, prior to the development of

coronary CT angiography (CTA), it was the only technique able to directly

evaluate the vessel lumen.

Coronary CTA has been proposed in the non-invasive re-evaluation of

stents and re-stenosis: however, the metallic mesh composing the stent wall

has the same CT appearance as a highly calcific atherosclerotic plaque, result-

ing in overestimates of plaque size. This “blooming effect” prohibits the accu-

rate evaluation of the inner lumen–a limitation that is particularly evident in

smaller size vessels.

Technological improvements have resulted in better stent imaging. The

higher spatial resolution of newer equipment (0.3 mm) is close to that of

catheter coronary angiography (0.2 mm), allowing better visualization of the

vessel, the stent, and the inner lumen and limiting the number of artifacts. CT

devices with more than 64 slices are optimal for these purposes, as they pro-

vide more detailed imaging of smaller vessels (Fig. 13.1). Our early experi-

ence with 128-row detector CT confirmed the improved evaluation of the in-

ner lumen of the stents, as long as an optimal contrast-agent injection protocol

had been used in which the contrast agent thoroughly opacified the coronary

lumen, thereby revealing potential intimal hyperplasia along the stent. 
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In evaluating stents (as well as in the evaluation of densely calcified

plaque) it is important to reconstruct coronary images using an intermediate

type of filter algorithm. Whereas for native vessels a low filter is used (usual-

ly 25–30), stents should be evaluated with higher-level filters. The most ap-

propriate filter and the one routinely employed by radiologist for this purpose

has a value of 46 (Fig. 13.2).

Most of the literature reports refer only to the use of 64-row detector 

CT and there are, as yet, essentially no data available for higher-level

equipment (128, 256, 320 rows). According to published data, stents 3 mm

in diameter can be well-evaluated. The accuracy for stents ≥ 3 mm or larg-

er is 85% but it drops to as low as 26% for smaller stents. However, these

data need to be revised once the results obtained with larger series and us-

ing more detailed imaging systems, with a higher spatial resolution, have

been obtained. With equipment of higher resolution, only the assessment of

very small stents located in distal coronary arteries will remain difficult 

(Figs. 13.3–13.6).
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Fig. 13.1 a-c. In vitro images of coronary stents evaluated using CT with 4, 16, and 64 detector rows. An
improvement in spatial resolution is obtained using newer and more detailed equipment

a b c
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Fig. 13.2 a-d. In vitro images of coronary stents evaluated using different filter algorithms (a B20f, 
b B25f, c B30f, d B64f). Improvement of  stent evaluation using filter B 46

a b c d

Fig. 13.3 a, b. Stent in the left anterior descending coronary artery. The stent is well evident in the 3D
 images (a). Bi-dimensional evaluation clearly shows stent patency with good evaluation of the contrast-
enhanced internal lumen and no evidence of neointimal hyperplasia

a b

Fig. 13.4. Short stent of the left anterior descen-
ding artery. In bi-dimensional evaluation the pa-
tent lumen is evident: note the displaced calcified
plaque, external to the stent
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Fig. 13.5 a, b. Two long stents are present in the left anterior descending artery (LAD) and one in an in-
termediate coronary artery (a, 3D evaluation). Bi-dimensional evaluation (b) of the LAD shows stent ex-
tent and patency. The more distal stent has a smaller caliber and its internal evaluation is made somewhat
difficult due to the limited spatial resolution (0.33 mm in the example shown)

a b

Fig. 13.6 a, b. Stent in the right coronary artery: a, 3D evaluation. In bi-dimensional imaging, (b) the
presence of two darker, hypodense areas in the stent lumen is clearly depicted, leading to the diagnosis of
stent re-stenosis due to neointimal hyperplasia

a b


