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Abstract

Intravascular ultrasound (IVUS) imaging was used to measure internal luminal area immediately after
percutaneous transluminal coronary angioplasty (PTCA) in 83 patients (59 males, 24 females, mean age
63+ 12 years) with angina pectoris to determine the need for additional intervention. The effectiveness of
these interventions to prevent restenosis was also studied. Thirty-five patients (42%) with insufficient
dilatation revealed an internal luminal area less than 5 mm? or luminal stenosis greater than 60% as evalu-
ated by IVUS imaging following the procedure.

The luminal area increased from 4.5+ 1.1 to 7.9+2.8 mm? and the percentage luminal stenosis im-
proved from 66 +9% to 54+9% in patients who underwent further dilatation with a larger size balloon,
longer dilatation time, directional coronary atherectomy, or stenting. The insufficient dilatation group
exhibited hard plaque and calcification more frequently than in the other group (48 patients, 58%) in
whom sufficient dilatation of the target lesion was achieved. The incidence of restenosis in the sufficient
dilatation group was 25%, compared to 33% of the patients receiving additional treatment after IVUS
imaging and 42% in the 192 patients who underwent PTCA without IVUS imaging. IVUS imaging is a
useful method for evaluation of complex luminal morphology to decrease the incidence of restenosis and

for determination of the end point and the extent of dilatation required.
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Selected abbreviations and acronyms

DCA =directional coronary atherectomy
IVUS =intravascular ultrasound

PTCA =percutaneous transluminal coronary angioplasty
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Fig.1 Intravascular ultrasound measurement

The area of the lumen (LA) and the area of the vessel at the
boundary of the media (TVA) were measured by ultrasound
imaging. The ratio of lumen stenosis (%LS) was calculated as
(TVA—LA)/TVA X 100.
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Fig.2 Changes of lumen area and percentage lumen stenosis in the intervention repeated group

Lumen area was increased and percentage lumen stenosis was decreased on IVUS images in the intervention
repeated group (further interventions were determined according to the results of IVUS imaging).

Abbreviations as in Fig. 1.
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Table1 Type of plaque shown by IVUS imaging in target lesion

Soft Hard Calcification
Insufficient dilatation group  26% 54% 20%
Sufficient dilatation group 38% 52% 10%

Percentages of hard plaque and calcification in target lesions were
higher in the insufficient dilatation group (further interventions were
determined according to the results of IVUS imaging) than in the suffi-
cient dilatation group (adequate lumen area was confirmed by IVUS
imaging).
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Fig.3 Rate of restenosis in various groups

The rate of restenosis was 25% in the sufficient dilatation
group (adequate lumen area confirmed by IVUS imaging) and
33% in the intervention repeated group (further interventions
determined according to IVUS imaging) compared to 42% in
patients undergoing PTCA without IVUS imaging.
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Fig. 5 IVUS images

Left : Before treatment showing thick and complicated plaque in the lower right and dissection with a lumen area of
3.37 mm?, and 69 % lumen stenosis at the target lesion.
Right : After stent implantation showing the lumen area was increased to 6.77 mm? and the lumen shape became
nearly round.
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pre PTCA
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Fig.4 Coronary angiograms
Upper left : On admission showing severe stenosis and dissection.
Upper right : After 3 mm balloon catheter was inserted.

Lower left : Stenosis appeared improved.
Lower right : Stenosis and vessel size were not so changed.
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