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1905 
Clinical Feasibility of an 0.018" lntravascular Ultrasound Imaging 
Device 
Jonathan Tobis, Patrick Hall, Luigi Maiello, Akira ltoh, Yue-Teh Jang, 
Steve Salmon, Antonio Colombo. Cuore Columbus, Milan, University of 

California, Irvine and CVIS, Inc. 

lntravascular ultrasound imaging (IVUS) is limited by the size of the imaging 
catheter. To facilitate imaging prior to and during interventions, a 30 MHz 
ultrasonic imaging device was developed that is the same dimension as an 
0.018" guidewire. This imaging core was tested in 8 patients with the use 
of a monorail guiding sheath that was advanced through a 7Fr catheter. In 
addition, the standard guidewire was removed and the imaging core was 
placed inside a compatible balloon and imaging was performed following 6 
coronary interventions. The mean lumen CSA was 6.8 ± 3.2 mm2 . The lumen
plaque interface and the media-plaque interface were clearly visualized in all 
patients. In 4 patients, imaging was also performed with a standard 2.9 Fr 
IVUS catheter. There was no detectable loss in image quality between the new 
imaging device and the larger IVUS catheter, and measurements of lumen CSA 
were not statistically different. 

Conclusions: Improvements in manufacturing technology have permited 
the development of a mechanically rotating ultrasound imaging core which is 
0.018" in diameter. It is compatible with current balloon catheters without 
degradation of image quality. 

Thickness of the fibrous cap {mm) 0.47 ± 0.18 
Tear size {mm) 0.83 ± 0.29 
Eccentric 24/29 {83%) 
Plaque size{mm2) 11.7 ± 7.0 

Ulceration size {mm2) 4.1 ± 3.2 

Ulceration/Plaque ratio 38 ± 17% 
Superficial calcific deposit 4/29 {14%) 
Deep calcific deposit 5/29 {17%) 

Conclusion: Ulcerations within plaque area represent prior unstable plaques 
as residual ruptured fibrous caps can be visualized. The ulceration area may be 

by conventional means. We have previously demonstrated that atherosclerotic 
arterial tissue emits sound as it experiences mechanical disruption. To relate 
cumulative acoustic emission energy (AEE) released during BA to induced 
trauma severity, controlled BA, with simultaneous acoustic monitoring, was 
conducted on 31 postmortem human arterial specimens. Three-dimensional 
(3D) intravascular ultrasound (IVUS) was performed on each specimen pre- and 
post- BA. Intimal contours were identified on the 3D IVUS data (620 images) 
with a commercial computer-automated edge detection program, and used to 
estimate intimal surface area (ISA) of the specimens before (ISApr8) and after 
(ISAPost ) BA. Change in (L'.ISA = ISApost - ISAPre), which integrates the effects 
of stretching, fissuring, and dissection, was used to characterize the severity of 
BA-induced trauma. Results: A proportional relationship between t.lSA and AEE 
was observed, irrespective of plaque morphology. Linear regression analysis 
showed: L'.ISA (mm2 ) = 0.13*AEE (mJ) + 8.36; r = 0.87, p < 0.001, SEE = 32. 
93% of specimens with AEE :c:500 mJ underwent dissection (p < 0.001 ). This 
novel technique may provide a means of monitoring and optimizing BA. 
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1910 
Quantitative Lesion Density and Inhomogeneity Predict Plaque 
Disruption and Dissection After Coronary Balloon Dilatation 
Ning Cao, Steven W. Werns, Mauro Moscucci, Daqing Sun, David W.M. Muller. 
University of Michigan Medical Center, Ann Arbor, Michigan 

To identify factors associated with plaque disruption after balloon angioplasty 
(PTCA), intracoronary ultrasound imaging was performed pre- and post PTCA in 
28 pts (10 M, 18F; age 58.7 ± 11.8 yrs). Digitized images were analysed using 
computerized videodensitometry. Maximum (maxD), mean (meanD) and stan
dard deviation (SD) of the lesion density(corrected for background), plaque area 
(plaqueA), external elastic lamina area (EELA}, and lumen area were recorded. 
Significant plaque disruption or dissection, which occurred in 13 pts (46%), was 
not associated with pt age, gender, baseline lumen or reference area, plaque 
area, extent of local remodeling, maximum balloon inflation pressure or bal
loon: artery ratio, but was associated with baseline lesion density and degree 
of inhomogeneity (SD). 

Mean Dpre MaxDpre SDpre L>.MeanD L>.PlaqueA L>.EELA 
(units) {units) {units) (units) (mm2) {mm2) 
1.64· 130.85· 77.49t 0.10• -0.70· 2.19' 

No dissection 1.23 107.00 10.12 0.32 -4.45 0.41 
•p = 0.0001: t p = 0.0003 

Conclusions: 1) Plaque dissection occurs most frequently in dense, inho
mogeneous lesions in which PTCA causes expansion of the EEL. 2) Dissection 
is infrequent, and is not necessary for lumen enlargement, in low density, 
homogeneous lesions. 

1911 
Relationship Between Quantitatively Determined Lesion Density 
and Mechanism of Coronary Balloon Dilatation 
Ning Cao, Steven W. Werns, Mauro Moscucci, Eric R. Bates, David 
W.M. Muller. University of Michigan Medical Center, Ann Arbor, Michigan 

To define the influence of lesion density on the mechanism of balloon angio
plasty (PTCA), intracoronary ultrasound imaging was performed pre- and post 
PTCA in 28 pts (1 OM, 18 F; age 58.7 ± 11.8 yrs). Digitized images were analysed 
using computerized videodensitometry to determine changes in mean lesion 
density (corrected for background density) (meanD), plaque area (plaqueA), and 
vessel dimensions (external elastic lamina (EEL}, and lumen area). Baseline me
anD (meanDpre) ranged from 1.03 to 2.01 (median 1.47 units). In soft lesions 
(meanDpre :o1 .47), lumen increase was achieved mostly by plaque compres
sion- in hard lesions (meanDpre > 1.47), PTCA caused enlargement of the EEL 
with. little change in plaque area. Improvement in lumen area correlated most 
strongly with the extent of plaque compression (r 0.813). 

Abstracts From the 68th Scientific Sessions 

L>.MeanD L>.PlaqueA L>.EELA L>.LumenA 
(units) {mm2) (mm2) {%) 

Soft (n = 14) 0.34· -4.66' 0.40' 51.2' 
Hard {n = 14) 0.10 -0.76 2.07 28.1 
'p < 0.0001 

Conclusions: 1) The mechanism of PTCA depends on the target lesion 
composition; low density lesions dilate primarily by plaque compression; hard 
lesions dilate by expansion of the EEL. 2) Lumen enlargement is greatest in 
soft lesions with a high degree of plaque compression. 

1912 
Angioscopic Thrombus is Associated with a High Risk of 
Angiographic Restenosis 
Christophe Bauters, Jean-Marc Lablanche, Eugene Mc Fadden, 
Martial Hamon, Michel E. Bertrand. Service de Cardio!ogie 8, Hopital

Cardiologique, Lille, France 

Discordant results have been reported regarding morphological predictors of 
restenosis following percutaneous transluminal coronary angioplasty (PTCA). 
These discrepancies may be related to the limitations of angiography for study
ing plaque morphology. 

Methods: We studied 117 consecutive patients who underwent successful 
PTCA and who underwent coronary angioscopy before and immediately after 
the procedure. Angiographic follow-up was performed in 99 (85%) patients. 
We analysed the relationship between angioscopic variables at the time of 
PTCA and the occurrence of restenosis assessed by quantitative coronary 
angiography. 

Results: Plaque shape and color had no significant impact on restenosis 
(late loss: smooth lesions = 0.55 ± 0.68 mm; complex lesions= 0.76 ± 0.60 
mm; white plaques 0.51 ± 0.56 mm; yellow plaques = 0.65 ± 0.72 mm; p 
= NS). An angioscopic protruding thrombus at the PTCA site was associated 
with an increased risk of restenosis (late loss: no thrombus 0.47 ± 0.54 mm; 
lining thrombus 0.59 ± 0.67 mm; protruding thrombus = 1.07 ± 0.77 mm; p 
< 0.05). Dissection assessed by angioscopy immediately after PTCA was not 
associated with restenosis (late loss: no dissection = 0.60 ± 0.60 mm; simple 
dissection= 0.82 ± 0.75 mm; complex dissection= 0.57 ± 0.80 mm; p = NS). 

Conclusions: These results show that coronary angioscopy may be helpful 
in predicting the risk of restenosis after PTCA. The high rate of angiographic 
recurrence observed when PTCA is performed at thrombus-containing lesions 
supports a role for thrombus in restenosis 

1913 
Imaging of Plaque Microstructure with Optical Coherence 
Tomography, Influence of the Source on Resolution 
Guillermo J. Tearney, Brett E. Bouma, Mark E. Brezinski, Stephen A. Boppart, 
Michael R. Hee, Eric A. Swanson, James F Southern, James G. Fujimoto. 
Mass. General Hosp. and MIT, Cambridge, Mass 

Optical coherence tomography (OCT) is a recently developed technology which 
uses infrared laser pulses to produce imaging on a micron scale. OCT is analo
gous to conventional ultrasound using light pulses rather than acoustical waves. 
We have previously demonstrated the feasibility of OCT for high resolution in
travascular imaging. In this work, we improved imaging of plaque morphology, 
increasing resolution almost 1 OX, by introducing a femtosecond ( 10 -15 sec) 
laser into the OCT system. Arterial segments were obtained immediately post
mortem. Two dimensional cross sectional images of the tissue were generated 
by an OCT system with either an 805 nm femtosecond laser source or the pre
viously used 1300 nm diode. After imaging, the microstructure was confirmed 
by routine histologic processing. The axial resolution of the laser source was 3 
µ.m compared with 20 µ.m for the diode source. Both represent a significant 
improvement over intravascular ultrasound (IVUS) which has a resolution of 100 
µ.m. The dynamic range for the laser source was 93 dB, lower than the 109 dB 
for the diode source. However, both represent significant improvements over 
IVUS which has a dynamic range of less than 50 dB. OCT represents a promis
ing new technology for intracoronary imaging, especially the diagnosis of high 
risk coronary lesions, due to its high resolution, broad dynamic range, and fiber 
optic design which is compatible with intravascular catheters. Femtosecond 
laser sources produce superior resolution to diodes and represent the most 
promising source for high resolution imaging of atherosclerotic plaques. 
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