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ABSTRACT

Background and Objectives : The long-term effects of A-irradiation on intimal hyperplasia (IH) within the
stented segment and vessel, and the lumen dimensions of non-stented adjacent segments, have not been
sufficiently evaluated in patients with ISR. The long-term (24 months) effects of S-irradiation (®Re-MAGs
filled balloon) were evaluated using intravascular ultrasound (IVUS) in patients with in-stent restenosis (ISR).
Subjects and Methods : A two-year follow-up IVUS was performed in 30 patients with patent ISR segments at
the 6-monthly follow-up angiography. Serial IVUS images were acquired at 5 equidistant intra-stent sites and
3 different reference segment sites (1, 2 and 4 mm from stent margin). Results : The mean intra-stent IH area
and IH burden significantly increased between 6 and 24 months-from 2.1%+1.1 to 2.6+1.4 mm?® (p<0.001) and
from 26+10 to 33+14% (p<0.001), respectively. There were significant decreases in the mean external
elastic membrane (from 10.1+3.9 to 9.7+3.9 mm’, p=0.015) and lumen area (from 5.6+2.3 to 5.1+2.3mm’,
p=0.021) within the distal reference segments between 6 and 24 months. Target lesion revascularization (TLR)
was performed between 6 and 24 months in 6 patients (20%) following the A-irradiation therapy. There were
no significant differences between the TLR and non-TLR groups, with the exception of a smaller minimum
lumen CSA at 24 months in the TLR group. Conclusion : Because of a small amount of late loss between 6 and
24 months, most irradiated ISR vessel segments remained stable for up to 2 years. However, quantitative
evidence of late catch-up was evident in most patients and was significantly associated with 24-month TLR
in some patients with a smaller minimum lumen area. (Korean Circulation J 2004;34(9):856-864)
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Fig. 1. Matching (post-intervention and é- and 24 month
follow-up) IVUS image slices were acquired at 3 different
sites of the nonstented adjacent segment (at 1, 2, and
4 mm from the stent margin) and at 5 equidistant sites
within the stented segment. IVUS: infravascular ultrasono-
graphy.
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Table 1. Baseline clinical characteristics

TLR Non-TLR o}
Number of patients 6 24
Age (years) 51+9 52+9 0.3
Men 4 (67%) 17 (71%) 0.6
Systemic hypertension 1 (07%) 13 (54%)  0.12
Diabetes mellitus 1 (07%) 9 (38%) 0.3
Hypercholesterolemia 1 (17%) 6(25%) 0.4
(=240 mg/dL)
Cigarette smoking 3(50%) 11 (46%) 0.6
History of previous 1 (07%) 521%) 07
myocardial infarction
Clinical presentation 0.4
Stable angina 1 (17%) 8 (33%)
Unstable angina 5 (83%) 16 (67%)

TLR: target lesion revascularization

Table 3. Serial IVUS data

0.21 mm, burr/artery H]= 0.71£0.09 it} F714
T894 balloon/arteryH]E= 1.18+0.16
ATk We] et ol 2244104 mm, AR 2
AP B8] Hot dol= 34.8+10.7 mmSith HARA
ZAMA 9] geographic misst 20T oA AT A
WA gl A7) A 4 e HEYES YA X E A
< 25E 42 Hi 6.1+11.2 2 24.0+£2.8 /LA
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Table 2. QCA measurements

TLR Non-TLR P

Number of lesions 6 24

Mean lesion length (mm)  24.1£11.9 19.0+7.4 0.2

Reference vessel diameter 2.7+0.2 29+0.5 0.2
(mm)

Minimal lumen diameter
(mm)
Pre-intervention 04+£04 0.7%£0.6 0.15
Post-intervention 2.5+0.3 2.7+£0.5 0.3
6-month follow-up 22+0.7 25%+0.5 0.2
2-year follow-up 1.0+0.5 1.9+£0.6 0.003

QCA! quantitative coronary angiographic analysis, TLR:
target lesion revascularization

Post-radiation 6 months 2 years P-ANOVA

Distal segment

Mean EEM CSA (mm?2) 9.7+3.7 101+ 3.9 9.7+ 39 0.016

Mean lumen CSA (mm?2) 53+2.1 56+ 23 51+ 23 0.029

Mean P&M CSA (mm?2) 44+19 4.6+ 19 6+ 20 0.10
Stented segment

Mean stent CSA (mm?2) 8.1+23 8.1+ 24 81+ 23 0.7

Mean lumen CSA (mm?2) 6.3+2.1 6.0+ 2.1 55+ 22 <0.001

Mean IH CSA (mm?2) 1.8+0.8 2.1+ 1. 26+ 14 <0.001

Mean H burden (%) 23 +8 26 +£10 33 14 <0.001
Proximal segment

Mean EEM CSA (mm?2) 15.5+3.2 157+ 3.1 154+ 33 0.082

Mean lumen CSA (mm?2) 7.9+3.1 8.1+ 3.0 7.7+ 33 0.12

Mean P&M CSA (mm?2) 7.6+2.4 7.6+ 23 77+ 26 0.5

CSA: cross-sectional area, EEM: external elastic membrane, IH: infimal hyperplasia, P&M: plaque and media, IVUS:

infravascular ultrasonography
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Table 4. IVUS findings between patients with and without TLR

TLR Non-TLR P
Post-radiation
Distal segment
Mean EEM CSA (mm2) 88+ 23 99+ 40 04
Mean lumen CSA (mm2) 49+ 0.7 54+ 23 0.4
Mean P&M CSA (mm?2) 38+ 1.6 45+ 20 0.5
Stented segment
Mean stent CSA (mm?2) 7.5+ 0.6 83+ 246 0.5
Mean lumen CSA (mm?2) 58+ 0.9 64+ 23 0.3
Mean IH CSA (mm?2) 1.7+ 0.7 19+ 08 0.6
Mean IH burden (%) 23 £ 9 23 + 8 1.0
Proximal segment
Mean EEM CSA (mm2) 149+ 49 157+ 29 0.8
Mean lumen CSA (mm?2) 8.6+ 3.9 78+ 3.1 0.8
Mean P&M CSA (mm?2) 6.3+ 1.1 7.8+ 2.5 0.1
Minimal lumen CSA 4.5+ 0.5 49+ 2.1 0.4
6-month follow-up
Distal segment
Mean EEM CSA (mm?2) 9.6+ 25 10.3+ 4.1 0.6
Mean lumen CSA (mm2) 55+ 14 56+ 24 0.9
Mean P&M CSA (mm?2) + 1.3 47+ 20 04
Stented segment
Mean stent CSA (mm?2) 7.5+ 0.6 83+ 246 0.5
Mean lumen CSA (mm2) 57+ 09 61+ 23 0.5
Mean IH CSA (mm?2) 1.8+ 0.5 21+ 1.2 0.3
Mean IH burden (%) 24 + 8 26 +10 0.6
Proximal segment
Mean EEM CSA (mm2) 150+ 48 158+ 28 0.8
Mean lumen CSA (mm2) 8.6+ 38 8.1+ 29 0.8
Mean P&M CSA (mm?2) 64+ 1.5 7.7+ 2.4 0.2
Minimal lumen CSA 45+ 1.1 4.6+ 2.2 0.8
24-month follow-up
Distal segment
Mean EEM CSA (mm?2) 87+t 25 + 4.1 0.4
Mean lumen CSA (mm?2) 44+ 15 + 24 0.4
Mean P&M CSA (mm?2) 42+ 1.1 + 2. 0.5
Stented segment
Mean stent CSA (mm2) 7.5+ 0.6 83+ 26 0.5
Mean lumen CSA (mm2) 48+ 1.6 57+ 23 0.3
Mean IH CSA (mm?2) 26+ 12 26+ 1.5 1.0
Mean IH burden (%) 36 *+19 32 +13 0.6
Proximal segment
Mean EEM CSA (mm?2) 143+ 55 157+ 28 0.7
Mean lumen CSA (mm2) 8.0+ 4. 77+ 3.2 0.9
Mean P&M CSA (mm?2) 63+ 22 8.0+ 246 0.2
Minimal lumen CSA 22+ 1.0 40+ 1.9 0.003

IVUS: intravascular ultrasonography, TLR: target lesion revascularization, EEM: external elastic memibrane, CSA: cross-

sectional area, P&M: plaque and media, IH: intimal hyperplasia
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Fig. 2. The A intimal hyperplasia (IH) cross-sectional area
(CSA) between post-iradiation and é months (A) and
that between post-iradiation and 24 months (@) are
shown in the total cohort of 30 patiens as well as in pati-
entfs who did require TLR (n=6) between é and 24 months
and those who did not (Non-TLR, n=24).. TLR: target lesion
revascularization.
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