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69-year-old man, former smoker,
A with a history of hypertension, hy-

percholesterolemia and glucose in-
tolerance complained of deteriorating sta-
ble angina during the previous two months.
Myocardial scintigraphy revealed rever-
sible ischemia of the anterior, inferior and
lateral walls of the left ventricle. He was ad-
mitted for coronary angiography in order to
determine the presence and extent of coro-
nary artery disease.

The coronary angiogram revealed a 50-
60% stenosis in the very proximal segment of
a diffusely atherosclerotic left anterior de-
scending artery (LAD) (Figure 1A, red ar-
row) and an aneurysm at the ostium of a
large second diagonal branch (Figure 1B, red
arrow), a 90% stenosis of a bifurcation lesion
(type 1-0-0, Medina classification) in the
proximal part of the left circumflex (LCX)
(Figure 1A, yellow arrow), and diffuse dis-
ease of the right coronary artery (RCA), with
a long lesion causing 80-90% stenosis in the
proximal segment (Figure 1C).

All three coronary vessels were of no-
tably small size, with reference vessel di-
ameters of 2.3 mm (LAD), 2.2 mm (LCX)
and 1.6 mm (RCA) on quantitative coro-
nary angiography (QCA CMS, Medis Lei-
den). Treatment of this patient should, of
course, aim at total coronary artery revas-
cularization. Percutaneous transluminal
coronary angioplasty with multiple drug-
eluting stent implantation may be consid-
ered an equivalent alternative to coronary
artery bypass graft surgery, provided that
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the small coronary vessel reference diame-
ter, a known predictor of restenosis, could
be overcome.!

Considering that discrepancy between
angiographically determined vessel refer-
ence and that obtained by intravascular ul-
trasound (IVUS) is common,” we per-
formed IVUS interrogation of all three
vessels (iLab, Boston Scientific) using a
motorized pullback system (0.5 mm/s).
Vessel diameter was defined as the dis-
tance from media to media on IVUS ex-
amination. IVUS interrogation revealed
the presence of a large amount of positive
arterial remodeling in all three vessels. Re-
ference diameter was 3.75 mm in the prox-
imal segment of the LAD (Figure 2A), 4.06
mm in the proximal part of the LCX (Fig-
ure 2B), and 3.46 mm even in the distal seg-
ment of the RCA (Figure 2C). Moreover,
the narrowest cross-sectional area in the
very proximal LAD segment proved to rep-
resent a significant stenosis (2.3 mm?).

Following IVUS findings, we implanted
stents of appropriate diameter —i.e. much
larger than the angiographically determined
vessel reference diameter —with a very good
angiographic result. The stents used were:
BioMatrix 3.5/11 mm and 3.0/18 mm (16 atm)
in the ostial and proximal LAD (Figures
3A, 3B); BioMatrix 3.0/11 mm (14 atm) in
the ostial LCX (Figures 3A, 3B); and
BioMatrix 3.0/24 mm (18 atm) at the ostium
and BioMatrix 3.0/14 mm (16 atm) in the
mid segment of the RCA (Figure 3C).

Compensatory enlargement of athero-



PTCA in Three Small Vessel Disease

Figure 1. Coronary angiogram showing stenoses in the left anterior descending and left circumflex arteries
(A), an aneurysm at the ostium of a large second diagonal branch (B), and diffuse disease of the right coro-
nary artery (C), with a long lesion causing stenosis in the proximal segment.

distal

Figure 2. Intravascular ultrasound reveals a large amount of positive arterial remodeling and a reference di-
ameter larger than that indicated by angiography in all three vessels: A — left anterior descending; B — left cir-

cumflex; C — right coronary artery.

Figure 3. Stenting of the left anterior descending and left circumflex arteries (A,B) and in the right coro-
nary artery (C), led to a very good angiographic result.

sclerotic coronary vessels (positive vessel wall remodel-
ing) jeopardizes the validity of vessel size assessment
based only on angiography. Intravascular ultrasound ex-
amination frequently reveals that coronary vessels are
larger than they “look” angiographically. Upgrade of
stent diameter selection in angiographically “small ves-
sels” is one of the parameters favoring IVUS to improve
clinical outcomes.**

References

1. Vaina S, Stefanadis C. Treatment of multi-vessel coronary

artery disease. What is the optimal revascularisation approach?
What do we know, what will we learn? Hellenic J Cardiol. 2007;
48: 1-4.

Briguori C, Tobis J, Nishida T, et al. Discrepancy between an-
giography and intravascular ultrasound when analyzing small
coronary arteries. Eur Heart J 2002: 23: 247-254.

Fitzgerald PJ, Oshima A, Hayase M, et al. Final results of the
Can Routine Ultrasound Influence Stent Expansion (CRUISE)
study. Circulation 2000: 102: 523-530.

Stone GW, Hodgson JM, St Goar FG, et al. Improved proce-
dural results of coronary angioplasty with intravascular ultra-
sound guided balloon sizing: the CLOUT Pilot Study. Clini-
cal Outcomes with Ultrasound Trial (CLOUT) Investiga-
tions. Circulation 1997: 95: 2044-2052.

(Hellenic Journal of Cardiology) HJC ® 433



