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Optimal Stent Expansion by Nominal Pressure Balloon Inflation[]
an Intravascular Ultrasound Study
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ABSTRACT

Background and Objectives[] Intravascular ultrasound (IVUS), following stent implantation, demonstrated
a significant degree of underexpansion, despite the initial appearance of an angiographically successful deploy-
ment, in first-generation stents. With improvements in stent designs and delivery systems, the current-generation
of stents appear to achieve optimal stent expansion. The purpose of this study was to evaluate optimal stent
expansion, by nominal pressure balloon inflation, in the current generation of stents. Subjects and Methods[]

We evaluated 30 patients having had Nir-Sox, Tristar, S670 or Bx Velocity stents successfully deployed at
nominal pressure (7—10 atm) with delivery balloon system, between March and September 2001, using IVUS.
IVUS criterion for optimal stent expansion was defined as a minimal stent area (MSA) ratio of = 0.8 of the
average reference lumen area. Results[] The mean nominal balloon pressure was 8.87+ 0.9 atmospheres and the
mean stent size was 3.38+ 0.45 mm. In reference segments, the minimal lumen diameter and average lumen area,
found from the IVUS, were 3.18+ 0.51 mm and 8.88+ 2.92 mm?, respectively. In stented segments, the minimal
stent diameter and MSA were 2.55+ 0.46 mm and 6.10+ 2.08 mm?, respectively. In only 11 of the 30 patients
(36.7%) was the optimal stent expansion, by IVUS, achieved. Conclusion] Despite the development of a ba-
lloon delivery system for the current generation of stents, 63.3% of our study patients did not achieve optimal
stent expansion, by IVUS, following nominal balloon inflation. Therefore, additional procedure will be required
for optimal stent expansion in the current generation of stents. (KKorean Circulation J 2002:32(8):666-673)
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Fig. 1. Infravascular ultrasound criteria for optimal stent expansion. MSAO minimal stent area, Prox. Ref LA proxi-
mal reference lumen area, Distal Ref LAO distal reference lumen area, IVUSO intravascular ultrasound.
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Table 1. Clinical and angiographic characteristics of
patients
Number 30
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21 (70)/9 (30)
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Male/Female
ACC/AHA class (%)
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Prior PTCA or CABG 3 (10)
Multi-vessel disease (%) 7 (23)

Coronary artery (%)

LAD/LCX/RCA 16 (53)/4 (13)/10 (33)
Stent type (%)
NIR 10 (33)
TRISTAR 8 (27)
Bx VELOCITY 8 (27)
670 4(13)

ACC/AHADO American College of Cardiology/American
Heart Association, SAO stable angina, UAO unstable an-
gina, AMIO acute myocardial infarction, PTCAO perc-
utaneous transluminal coronary angioplasty, CABGO
coronary artery bypass graft, LADO left anterior desce-
nding, LCXO left circumflex, RCAD right coronary artery
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Table 2. Results of quantitative coronary angiography

Reference vessel diameter (mm) 3.52+ 0.48
Minimal lumen diameter (mm)

pre-intervention 0.81+ 0.33

post-stent 3.05+ 0.54*
Lesion stenosis (%)

pre-intervention 77.7 £ 13.7

post-stent 93 + 11. 6*
Mean stent length (mm) 17.50+ 4.77
Mean stent size (mm) 3.38+ 0.45
Mean norminal pressure (atm) 8.87+ 0.90
Stent balloon inflation time (sec) 280 + 11.9
Stent balloon/artery ratio 1.05¢ 0.1

*0 p<0.05 vs pre-intervention

Table 3. Results of post-stent quantitative intravascular
ultrasound

Reference segment

Minimal diameter (mm) 3.18+ 0.51
Average lumen area (mm32) 8.88+ 2.92
Stented segment

Minimal diameter (mm) 2.55+ 0.46
Maximal diameter (mm) 2.90+ 0.44
Symmetry index 0.88+ 0.07
Minimal stent area (mm?2) 6.10+ 2.08
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Fig. 2. Percents of optimal stent expansion in infravas-
cular ultrasound. NO number of patients.
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Table 4. Clinical, stent, angiographic and IVUS charc-
teristics in the optimal stent expansion and imcompl-
ete stent expansion groups

Optimal stent Incomplete stent

expansion expansion
(n=11) (n=19)
Clinical
Sex (M/F) 9/2 12/7
Age (yrs) 587 + 7.9 579 + 9.
Smoker 6 (55%) 13 (63%)
Diabetes 4 (36%) 4 (21%)
Hypertension 3 (27%) 5 (26%)
Previous Ml 0( 0%) 2 (11%)
Stent
type
Bx 2 (18%) 6 (32%)
NIR 3 (27%) 7 (37%)
S670 1 (9%) 3(16%)
Tristar 5 (46%) 3(16%)
size (mm) 3.32+ 0.46 3.42+ 0.45
length (mm) 7.55+ 4.68 1747+ 4.95*
nominal pr. (atm) 8.82+ 0.87 8.89+ 0.94
Angiographic
pre-MLD (mm) 0.69+ 0.44 0.79+ 0.44
post-MLD (mm) 291+ 0.59 3.10+ 0.53
re-DS (%) 77.5 £ 159 777 +12.7
post-DS (%) 106 + 6.8 148 + 8.8
ref. LD (mm) 298+ 1.10 3.52+ 0.51
IVUS
MSD (mm) 2.56+ 0.38 2.56+ 0.52
Sl 0.89+ 0.06 0.88+ 0.08
ref. CSA (mm?2) 729+ 2.42 981+ 284"
MSA (mm2) 612+ 195 610+ 221
stent expansion (%) 84.6 + 575 62.41x 1.65°

*0 p<0.05 optimal stent expansion, 1 O p<0.05 vs op-
fimal stent expansion, ¥ 0 p<0.001 vs optimal stent
expansion, MIO myocardial infarction, pr.0 pressure,
atmO atmosphere, MLDO minimal lumen diameter, DSO
diameter stenosis, ref. LDO reference lumen diameter,
IVUSO intravascular ultra-sound, MSDO minimal stent
diameter, SIO symmetry index, ref. CSAD reference
cross sectional area, MSAO minimal stent area

OO 0000 000623+ 11.6 vs 84.6+ 5.75,
p<0.001) (Table 4).

0000 0000 0000 incomplete apposition
0 40(13%), 000 OO0 edge dissectiond] 200
(7%), plaque protrusiond 20 (7%), thrombill 0O
oo.
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