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3:30 p.m.
2520-790 Ethnicity and gender based Nationwide trends in the

utilization of percutaneous coronary intervention (PCI)
in the United State

Mohammad Reza Movahed, Radhakrishnan Ramaraj, Mazen Jamal, Ramin Ebrahimi,
Mehrtash Hashemzadeh, The Southern Arizona VA Health Care System and Sarver
Heart Center, Tucson

Background: We recently reported increases in the nationwide trends in the utilization
of Percutaneous Coronary Intervention (PCI). The goal of this study was to evaluate this
trend based on gender and ethnicity using a large data base from 1988 to 2004.
Methods: The Nationwide Inpatient Sample (NIS) database was utilized to calculate the
age-adjusted rate for PCI from 1988 to 2004. Specific ICD-9-CM codes for all PCls were
used to compile the data. Patient demographic data was also analyzed from the database.
Results: The NIS database contained 1,747,736 patients who had PCI performed from
1988 to 2004. The From 1988, the age-adjusted rate for all PCI gradually increased to
more than double until 2001 but remained relatively unchanged (slight decline in last
few years of the study) until end of the study in 2004 for both gender. [For male in the
year1988: 117.35 per 100,000 (95%CI|=93.08-141.62, p<0.01). For female in 1988:
39.29 per 100,000 (95%CI=31.49-47.09, p<0.01). For male in the year 2004: 323.09
per 100,000 (95%CI=268.49-377.68, p<0.01).For female in the year 2004: .131.66
per 100,000 (95%ClI=111.01-152.31, p<0.01). These trends were similar across the
ethnicities. See figure.

Conclusion: The utilization of PCI has dramatically increased to more than double from
1988 to 2001 but remained unchanged thereafter regardless of ethnicity or gender. These
trends could be related to the approval of drug eluting stents or secondary to improving
in the secondary prevention.

3:30 p.m.
2520-791 Safety of Drug-Eluting Stents in Patients with Severe
Left Ventricular Dysfunction: One Year Data from the
NHLBI Dynamic Registry

Srihari S. Naidu, Faith Selzer, Helen Vlachos, Elizabeth Holper, Robert L. Wilensky,
David Holmes, Winthrop University Hospital, Mineola, NY

Background: Patients with left ventricular (LV) dysfunction may be at particular risk for
ischemic events after percutaneous coronary intervention, including stent thrombosis. We
utilized the NHLBI Dynamic Registry to evaluate whether drug-eluting stents (DES) are
safe in patients with significant LV dysfunction. Methods: Baseline characteristics, as well
as in-hospital and one-year outcomes were collected prospectively on 754 consecutive
patients with ejection fraction < 40% undergoing stent placement during three successive
Waves of enrollment between 2001 and 2006. BMS patients in Wave 3 (n=257), prior
to the introduction of DES, were compared to DES patients in Waves 4 and 5 (n=497).
Results: Mean ejection fraction was similarly reduced (DES 31.6% vs. 31.3%, p=0.58).
DES patients were more often hypercholesterolemic (77.3% vs. 65.2%, p<0.001) with
prior stent placement (28.8% vs. 21.0%, p<0.05), while BMS patients were more likely to
present with positive troponin (62.3% vs. 51.3%, p<0.05), ST-elevation (29.2% vs. 21.5%,
p<0.05), and prior coronary bypass (24.5% vs. 22.8%, p<0.05). DES lesions were longer
(17.2 mm vs. 13.0 mm, p<0.001), more frequently calcified (30.7% vs. 18.4%, p<0.001),
higher lesion class (Type C 30.9% vs. 17.5%, p<0.001), and more often elective (48.5%
vs. 38.5%, p<0.05). Procedural success was similar (DES 97.6% vs. 95.7%, p=0.16),
although DES patients more likely had post-procedure troponin elevation (34.1% vs.
24.1%, p<0.01). In-hospital death (DES 1.8% vs. 2.7%, p=0.41) and the combined
endpoint death or myocardial infarction (MI, DES 3.6% vs. 4.3%, p=0.66) were similar.
By one year, cumulative rates and adjusted risk (aHR) of death (DES 9.19 vs. 10.20%,
p=0.64, aHR 0.65, 95% Cl 0.38-1.13) and Ml (5.01% vs. 5.88%, p=0.67, aHR 0.88,
95% Cl 0.43-1.79) did not differ, nor did the combined endpoint death or MI (13.06% vs.
14.94%, p=0.48, aHR 0.76, 95% CI 0.48-1.20). Stent thrombosis in DES patients was
0.84% at one year. Conclusions: DES appear safe in moderate to severe left ventricular
dysfunction, with similar procedural, in-hospital and one-year outcome compared to BMS,
and low incidence of stent thrombosis.
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2520-792 Impact of Anemia on Long-term All Cause Mortality

After Percutaneous Coronary Intervention in African-
Americans.

Shyam Poludasu, Jonathan D. Marmur, Jeremy Weedon, Erdal Cavusoglu, SUNY
Downstate Medical Center, Brooklyn, NY

Background: Anemia has been shown to be an independent predictor of long-term
mortality after percutaneous coronary intervention (PCI). African Americans are known to
have lower hemoglobin (Hgb) levels compared to Caucasians. The impact of anemia on
long-term mortality in African Americans undergoing PCl is unknown.

Methods: We evaluated a total of 715 African Americans (313 with anemia and 402
without anemia as defined by WHO definition of anemia [Hgb < 13 g/dl for men; Hgb <
12 g/dI for women]).

Results: After a median follow up of 3.2 (interquartile range 2.4 to 3.8) years, there were
a total of 72 (10%) deaths. The survival rate was 84% in the anemic group and 94% in
the control group (Unadjusted p < 0.001 by log-rank test; hazard ratio [HR]: 2.8). After
adjustment for baseline clinical and procedural characteristics using a Cox proportional
hazards model, Hgb as a dichotomous variable was a strong and independent predictor
of all-cause mortality (adjusted p = 0.003; HR for death: 2.2; 95% confidence interval :
1.3-3.7). Also, when Hgb was analyzed as a categorical variable having three groups
with empirically determined cutoffs at <10.5, 10.5 to <12.5, and >=12.5 g/dI, the effect
remained significant (p=0.001), with HR of 3.3 for the group with lowest hemoglobin
when compared to the highest group and HR of 2.1 for the group with Hgb 10.5 to <12.5
compared to the highest Hgb group.

Conclusion: Baseline hemoglobin is a strong and independent predictor of all-cause
long-term mortality in African Americans undergoing PCI.

3:30 p.m.
2520-793 Should Patients who Develop Anemia (Hematocrit <
27%) After Percutaneous Coronary Intervention be
Transfused?

Gabriel Maluenda, Gilles Lemesle, Asmir Syed, Sara D. Collins, ltsik Ben-Dor, Yanlin
Li, Rebecca Torguson, Kimberly Kaneshige, Zehnyi Xue, William O. Suddath, Lowell
F. Satler, Kenneth M. Kent, Joseph Lindsay, Augusto D. Pichard, Ron Waksman,
Washington Hospital Center, Washington, DC

Background: Bleeding and blood transfusion after PCl are associated with higher
mortality. Some have adopted a hematocrit (Hct) <27% as a threshold for transfusion
post PCI. However, the impact of red blood cell (RBC) transfusion at this level of Hct
is unknown. This study aimed to assess whether RBC transfusion at this threshold
influences the frequency of adverse outcomes.

Methods: 379 patients whose Hct fell to <27 % after PCI were reviewed. We compared
the patients who received RBC transfusion to those who did not. Death and myocardial
infarction (MI) at 1-year follow-up were systematically indexed.

Results: The transfused patients (n = 203, 53.5 %) were more often female and more often
presented with acute Ml and cardiogenic shock. The average nadir Hct was similar for both
groups (24.1 vs 24.2%). Univariate analysis suggested that those receiving transfusion had
a greater incidence of death or Ml (26.6% vs 17.2%, p = 0.048). After the multivariate Cox
adjustment, no correlation between transfusion with the endpoint remained (p = 0.7).
Conclusion: This study does not support a beneficial effect of RBC transfusion in such a
“high risk” population (Hct drop < 27%). There are other stronger predictors that determine
death and Ml at 1-year follow-up.

Clinical predictors for death and myocardial infarction at 1-year follow up

Univariate Cox Proportional |Multivariate Cox

Model Proportional Model

HR (95 % ClI p HR (95 % CI p
Age 1.0 [1.0-11 0.02 1.0 [1.0-1.1 0.005
Diabetes Mellitus 1.8 [1.2-2.6 0.005 1.9 [1.2-3.0 0.003
Chronic renal failure 19 [1.3-28 0.001 1.5 |1.0-2.3 0.062
Chronic renal failure 1.9 [1.3-29 0.001 1.8 [1.2-27 0.005
Acute MI Presentation 1.7 [1.1-25 0.01 1.8 |1.1-2.8 0.02
Cardiogenic Shock 23 [1.5-35 <0.001  |2.0 [1.2-3.1 0.004
Transfusion 1.5 |1.0-21 0.048 11 |0.7-1.6 0.7
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2520-794 Angiographic and clinical outcomes of severe

calcified lesions requiring rotational atherectomy in

hemodialysis (HD) and non-hemodialysis patients after
sirolimus-eluting stent (SES) implantation

Hiroyuki Kyono, Ken Kozuma, Yoshitaka Shiratori, Shuichi Ishikawa, Kumiko Konno,
Hirosada Yamamoto, Hidenori Watanabe, Akiyoshi Miyazawa, Takeshi Yamakawa,
Naoyuki Yokoyama, Takaaki Isshiki, Teikyo University Hospital, Tokyo, Japan

Background: Severe calcified lesions and hemodialysis are both predictors for high rates
of restenosis, even in the drug-eluting stent era. We sought to investigate the angiographic
and clinical outcome in a population of hemodialysis vs. non-hemodialysis patients with
severe calcified lesions requiring rotational atherectomy.

Methods: 100 consecutive lesions (28 lesions in HD group, 72 in non-HD group) from 94
patients that underwent rotational atherectomy prior to SES implantation were analyzed
post-procedure and at 8 months. Clinical outcomes were assessed out to 8 months.
Inclusion criteria were calcified lesions with > 270 degrees of superficial calcification on
IVUS, lesions that IVUS could not cross, or undilatable lesions.

Results: There were no differences in patient characteristics except for age (HD 64.2+1.7,
non-HD 72.7+6.99, P=0.003). Both baseline and post-procedure angiographic findings were
similar between the two groups, late-loss and binary restenosis at 8 months were significantly
higher in HD group. Also, HD group revealed significantly worse clinical outcomes (Table).
Conclusions:Mid-term results of highly complex, severely calcified lesions requiring
rotational atherectomy in non-HD patients were acceptable. However, in HD patients,
both angiographic and clinical outcomes were suboptimal in this lesion subset. Further
approaches for HD patients, beyond plaque debulking and current DES, are warranted.

3:30 p.m.
2520-795 Long-term(80mo) Clinical Follow-up After Drug-eluting
Stents Implantation in patients with Chronic kidney
disease in the DESIRE(Drug-Eluting Stents In the REal
world) Registry

Adriana Moreira, Amanda Sousa, J.Ribamar Costa, Jr., Ricardo Costa, Manuel Cano,
Galo Maldonado, Fausto Feres, Luciano Cavalcante, Cantidio Campos, Mariana
Carballo, Abraao Cury, Otavio Berwanger, Marcos Barbosa, J.Eduardo Sousa, Hospital
do coragéo - ASS, Sao Paulo, Brazil

Background: Chronic renal disease has been consistently shown to be an independent
predictor of poorer long-term clinical outcomes after percutaneous treatment of coronary
artery disease, even in DES era. We sought to evaluate the very long-term clinical
outcomes after DES implantation in this high risk subset in a real world scenario.

Methods and Results: Between May/2002 and Nov/2008, 2,700 pts treated exclusively
with DES were consecutively enrolled in the non-randomized, single-center DESIRE
Registry. Recent STEMI (72h), lesions in SVG and patients with < 6months follow-up
were excluded. The remaining pts (n=1500) were divided into 2 groups according to their
creatinine clearance: Group | -Clearance <60 (n= 490) and Group II- clearance >60 (n=
1010). Primary endpoint included combined MACE and stent thrombosis (ST) rate. ST
was classified according to ARC definitions. Clinical follow-up was obtained at 1, 6 and 12
months and then annually. Follow-up was achieved in 98% of the eligible cohort (median
3.6 years). Baseline characteristics and late outcomes are displayed in the table.

Clearance < 60 |Clearance >60

(n=490) (n=1010)
Male gender, n(%) 286 (58.4%) 854 (84.55%) |< 0.0001
Age (years) 74.3+10.2 55.4 + 8.3 <0.0001
Diabetes, n(%) 136 (27.7%) 281 (27.8%) [0.973

Unstable angina, n(%) 171 (34.9%) 296 (29.3%) [0.03
Multivessel disease, n(%) 136 (27.7%) 269 (26.6%) [0.69
St/ P ratio , n(%) 1.53 1.54 0.52
Cumulative events (late outcome) , n(%)

o o
Myocardial infarction 17(3.5%) 27 (2.7%) 0-49
Target lesion revascularization 10 (2.0%) 33 (3.3%) 0.24
Cardiac death 15 (3.1%) 12 (1.2%) 0.019
Major adverse cardiac events 42 (8.6%) 72 (7.2%) 0.376
Stent thrombosis 5(1.0%) 12(12%)  |0.97

(ARC definitions)
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Conclusions: In the DESIRE registry the negative impact of renal dysfunction was
considerably minimized by the use of DES, resulting in very low and equivalent rates
of myocardial infarction, TLR and ST when compared to patients with preserved renal
condition. We especulate that the higher mortality among these very complex pts may
reflect the severity of their co-morbities.

I12.POSTER CONTRIBUTIONS
2521

Endovascular

Monday, March 30, 2009, 3:30 p.m.-4:30 p.m.
Orange County Convention Center, West Hall D

3:30 p.m.
2521-796 Contrast Induced Nephropathy in Patients Undergoing

Peripheral Vascular Intervention: Incidence, Risk
Factors, and Outcomes

Paul Michael Grossman, Khan Munir, Hitinder S. Gurm, Paul G. Bove, Steven K. Wang,
James M. Fox, Herbert D. Aronow, Timothy J. Nypaver, Arthur Riba, David Share, Mauro
Moscucci, University of Michigan, Ann Arbor, MI

Background: This study was undertaken to determine the incidence, risk factors and
outcomes associated with contrast induced nephropathy (CIN) after peripheral vascular
intervention (PVI).

Methods: Data were analyzed from 3407 PVI cases prospectively collected in a multi-
center database. Patients with prior renal failure were excluded. CIN after PVI was defined
as an increase in serum creatinine (Cr) from baseline to post-PVI peak Cr of > 0.5 mg/dl.
A maximum weight and Cr adjusted contrast dose was calculated, (MACD = body weight
in Kg X 5cc / pre-intervention Cr).

Results: CIN occurred in 3.8% of patients. The MACD was exceeded in 8.1% of the
total cohort. Renal failure requiring dialysis occurred in 4.8% of CIN patients. CIN was
associated with exceeding the MACD (13.9% vs. 7.9%, p=0.02) and age > 75 (42.7%
vs. 34.3%, p=0.05). Clinical characteristics, in-hospital complications and outcomes are
displayed (table). Independent predictors of CIN (c statistic=0.75) were: Cr clearance
<30 ml/min (OR 5.3, 95% CI 2.0-13.6, p=0.0006), diabetes (OR 1.5, Cl 1.0-2.5, p=0.05),
anemia (OR 1.7, Cl 1.1-2.8, p=0.01), CHF (OR 1.9, CI 1.2-3.0, p=0.009) and CVD (OR
1.6, Cl 1.05-2.5, p=0.03).

Conclusions: CIN after PVI is relatively common and is associated with significant
adverse events. CIN post-PVl is related to preexisting anemia, diabetes, CHF, CVD, lower
Cr clearance, and exceeding MACD. These data suggest the need to limit CIN post-PVI,
and to evaluate methods for doing so in multi-center, randomized clinical trials.

Clinical Characteristics, Post-PVI In-Hospital Outcomes and
Complications

CIN Group  [Non-CIN group  |P value
Anemia (%) 63.7 38.5 <0.0001
Diabetes (%) 55.6 41.5 0.002
Congestive heart failure (CHF) (%) 37.1 20.1 <0.0001
Cerebrovascular disease (CVD) (%) 41.9 27.1 0.0003
Death (%) 12.9 0.4 <0.0001
Myocardial Infarction (%) 10.5 0.5 <0.0001
Vascular Complication (%) 29.0 4.1 <0.0001
Transfusion (%) 39.5 6.3 <0.0001
Procedural success (%) 86.3 87.4 0.7

3:30 p.m.

2521-797 Intravascular Ultrasound Imaging in First-In-Man Study

with Bevacizumab-Eluting Stent. 12 Months Follow Up

Konstantinos Toutouzas, Elli Stefanadi, Andreas Synetos, John Karampelas, Eleutherios
Tsiamis, Dimitrios Tousoulis, Nicholas Kiphsidze, Christodoulos Stefanadis, 1st Cardiology
Clinic, University of Athens, Medical School, Hippokration Hospital, Athens, Greece

Background: Bevacizumab is a monoclonal antibody against vascular endothelial
growth factor (VEGF). Neovascularization of atherosclerotic plaque is mainly mediated
by VEGF. Previous experimental results with bevacizumab-eluting stent showed inhibition
of neovascularization in a rabbit atheromatic model. In this study we demonstrate the
intravascular ultrasound (IVUS) findings of the first-in-man application of these stents.
Methods: Patients with acute coronary syndromes and >2 significant coronary
artery stenoses were included in the study. The culprit lesions were successfully
treated percutaneously. The targeted non-culprit lesions were 50%). Local delivery of
bevacizumab was accomplished via BiodivYsio stents, which have a phosphorylcholine
coating that adsorbs the drug. Patients were discharged under aspirin and clopidogrel
for 12 months. All patients were scheduled for clinical and angiographic follow-up at 12
months, and intravascular ultrasound (IVUS) imaging of the target vessel immediately
after the procedure and at 12 months. IVUS measurements included lumen Area (LA),
neointimal hyperplasia area (NIHA), stent area (SA) and vessel area (VA).

Results: No acute or subacute thrombosis was observed. [IVUS follow-up did not reveal
any restenosis (50% vessel narrowing). Stent malapposition was not observed in any
patient. Mean VA (13.3+0.9 vs 13.4£0.9 mm2), mean SA (6.4+0.5 vs 6.4+0.6 mm2) and
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mean LA (6.4+0.5 vs 5.6+0.7mm2) were similar after the procedure of stent implantation
and at follow up (p=NS). Mean NIHA at follow up was 0.8+0.5 mm2 (12.4+7.7%).
Conclusion: IVUS measurements indicate that bevacizumab-eluting stents are effective
for the treatment of non-culprit de novo lesions in patients suffering from acute coronary
syndromes.

3:30 p.m.
2521-798

Outcomes of Renal Artery Stenting in Patients With
Severely Impaired Renal Function

Suresh Ramamurthy, Mubashir Ahmed, Abinet Boku, Samer Shuaib, Tonga Nfor,
Anthony DeFranco, Anjan Gupta, Tanvir Bajwa, Suhail Allagaband, Aurora Sinai/Aurora
St. Luke’s Medical Ctrs, Univ Wisconsin School of Medicine and Public Health-MCC,
Milwaukee, WI

Background: Optimal management of renal artery stenosis (RAS) in patients with advanced
renal failure is controversial. Our aim was to assess the effect of renal artery stenting in
slowing progression to renal failure and in improving blood pressure (BP) control.
Methods: Three hundred nine patients with >70% single or dual RAS were stented
between January 2002 and June 2007. Patients were grouped into those with creatinine
< 2mg/dl (mild renal failure) (N=233) and those with creatinine >2.0 mg/dl (advanced
renal failure) (N=76). Pre and post intervention CR, BP, and number of antihypertensive
medications were analyzed using T-test.

Results: Mean age was 73+9 yrs. There were more females in the group with mild renal
failure (65% vs 45%, respectively). There were no significant differences between the
groups for history of diabetes, hyperlidemia, smoking. During mean follow-up of 16 months
post renal stenting, there was no significant change in renal function overall. Blood pressure
control improved in both groups, but significantly more in the advanced renal failure group.
Mean systolic blood pressure improvement (20 vs 15 mmHg) and diastolic blood pressure
improvement (11 vs 6 mmHg) was seen in both groups post stenting.

Conclusions: Renal artery stenting for stenosis results in lower blood pressure in
patients with mild renal failure, and even better blood pressure control in patients with
advanced renal failure, regardless of any adjunct antihypertensive regimen.

ABSTRACTS - Angiography and Interventional Cardiology (i2 Summit)

creatinine < 2 mg/dl pre intervention post intervention p value
systolic BP, mean + SD 151+27 136+21 <0.0001
diastolic BP, mean + SD 76+14 70+12 <0.0001
medications, mean + SD 3+1.5 3+1.5 0.963
creatinine, mean + SD 1.25+0.33 1.45+0.82 0.001
creatinine > 2 mg/dl pre intervention post intervention p value
systolic BP, mean + SD 153+28 133+21 <0.0001
diastolic BP, mean + SD 78+17 67+13 <0.0001
medications, mean + SD 3.2+1.3 3.2+1.4 0.884
creatinine, mean + SD 2.79+0.93 2.61+1.46 0.206
3:30 p.m.

2521-799

Athar Saeed, Atif Saeed, Joaquin Solis, Anjan Gupta, Suhail Allagaband, Tanvir Bajwa,
Aurora Sinai/Aurora St. Luke’s Medical Ctrs, Univ Wisconsin School of Medicine and
Public Health-MCC, Milwaukee, WI

Longevity of Superior Mesenteric Artery Stents

Background: Superior mesenteric artery stenosis (SMAS) can lead to incapacitating
symptoms. Due to the low number of these procedures, there have been few studies that
look at long-term patency.

Methods: All consecutive patients who underwent angioplasty and stenting of SMAS
between 1/2003 and 12/2007 were included. All procedures were performed at the same
center by an experienced interventional cardiologist or interventional radiologist. Patients
were followed for an average of 22 months and restenosis was monitored both clinically,
and by ultrasound, angiography, MRA, or CTA.

Results: A total of 28 patients were included. Clinical, angiographic, and procedural data
are summarized in the table. A total of 32 procedures were performed, with a procedural
success rate of 100%. In our population, we observed restenosis in 14 out of 32 total
placed stents. There was a statistically significant relationship between restenosis and
recurrence of symptoms (11/14 of restenosis) (p=0.003 by Yates correction) in contrast to
no recurrence of symptoms in the patients with patent stents.

Conclusion: Our study showed a 44% rate of restenosis, with a majority of these patients
showing a recurrence of symptoms, which was shown to be statistically significant. In
addition, stent width (p=0.03) and age (p=0.012) were also defined as independent risk
factors through multivariate analysis. Larger prospective studies with longer follow-up are
required.

ANGIOGRAPHIC, PROCEDURAL AND F/U DATA
Mean +sd, n(%)

Number of patients 28

Total stents 32

All in stent restenosis 14 (44)
Age 71£ 9.7
Stent diameter (mm) 6 + 0.94
Stent length (mm) 21 +9.17
Multi-vessel involvement 23 (72)
Procedural success 25(100)
Symptomatic improvement S/P stenting 100%
Duration of follow-up (m)

Clinical follow-up (mean) 21 months
Diagnostic follow-up (mean) 13.5 months

JACC March 10, 2009
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2521-800 Impact of Temporal Cessation of Vasodilators

on Coronary Artery Spasm as Assessed with
Intracoronary Acetylcholine Provocation Test

Kang Yin Chen, Seung-Woon Rha, Yong Jian Li, Kanhaiya L. Poddar, Jae Hyoung Park,
Jin Oh Na, Cheol Ung Choi, Hong Euy Lim, Jin Won Kim, Eung Ju Kim, Chang Gyu Park,
Hong Seog Seo, Dong Joo Oh, Korea University Guro Hospital, Seoul, South Korea

Background: Vasodilators are usually temporally stopped before the intracoronary
acetylcholine (ACh) provocation test, a widely used method for detecting vasospastic
angina. However, little has been known about the impact of temporal cessation on
coronary artery spasm (CAS) as assessed with this method.

Methods: A total of 1199 patients (pts) presented with chest pain underwent coronary
angiography were enrolled. Acetylcholine was injected into left coronary artery in
incremental doses of 20ug/ min, 50ug/ min and 100ug/ min. Vasodilators were withheld 3
days before the test. Significant CAS was defined as a transient > 70% luminal narrowing
with concurrent chest pain and/ or ischemic ST-segment change.

Results: After 3-day cessation, pts treated with nitrates, nicorandil, diatiazem and/
or molsidomine had significantly higher incidence of CAS than those without previous
treatment (P<0.001). There was a trend toward significantly higher incidence of CAS in
pts who stopped other calcium channel blockers (CCB) for blood pressure control (35.6%
vs 29.2%, P=0.055). The incidences of CAS in pts who stopped angiotensin converting
enzyme inhibitors (ACEI), angiotensin receptor blockers (ARB) and beta-blockers were
similar to those in pts without previous treatment. Multivariate logistic analysis showed
that the cessation of nitrates, nicorandil and diltiazem was significantly associated with
the higher incidence of CAS, whereas, the cessation of beta-blockers was associated
with reduced CAS. The cessation of other CCB, ACEI, ARB and trimetazine did not
significantly influence on the incidence of CAS.

Conclusions: The temporal cessation of antianginal agents for 3 days was independently
associated with higher incidence of CAS. Therefore, the cessation of antianginal agents
should be cautious, and the confounding effect of vasodilator should be taken into account
when we perform the ACh provocation test.

3:30 p.m.
2521-801

Cost Effectiveness of Angiography to Prevent
Hemodialysis-Access Thrombosis

John A. Bittl, Ocala Heart Institute, Ocala, FL, Munroe Regional Medical Center, Ocala,
FL

Background: Approximately $1B is spent annually in the U.S. for hemodialysis vascular
access, but the optimal approach for maintaining the patency of arteriovenous fistulas
and grafts is unknown. We sought to determine the value of pre-emptive angiography and
angioplasty to prevent access thrombosis.

Methods: We conducted a cohort-based, cost-effectiveness analysis using data from a
closed population of 560 hemodialysis patients referred for 1437 radiographic procedures
during an 8.0-year period. Bottom-up microcosting methods provided measures of supply
and personnel costs.

Results: Between 1999 and 2007, the rate of invasive surveillance for malfunctioning
but non-thrombosed hemodialysis accesses rose from 18.8 to 48.3 angiograms per 100
hemodialysis patients per year (P<0.001). Stenosed accesses undergoing angiographic
surveillance before thrombosis had a median patency of 348 days (interquartile range
[IQR] 296, 400 days]), whereas thrombosed accesses undergoing de novo catheter-
based thrombectomy had a median patency of 162 days (IQR 140, 184 days). Expansion
of the invasive surveillance program was associated with a decline in the annual
incidence of access thrombosis from 27.8 to 21.6 events per 100 hemodialysis patients
(P=0.029). The incremental annual cost (in constant 2007 U.S. dollars) to prevent one
access thrombosis was $14,286 per 100 hemodialysis patients. The estimated annual
programmatic cost to prevent one access thrombosis in the average-sized cohort of 375
patients alive at any time was $53,571.

Conclusions: The increased use of angiographic surveillance of non-thrombosed
hemodialysis accesses may have produced a small reduction in access thrombosis.
The tradeoff between costs and clinical outcomes in an aggressive screening program
remains uncertain.

3:30 p.m.
2521-802

Risk of Perforation or Rupture During Percutaneous
Treatment of Hemodialysis Fistulas and Grafts

John A. Bittl, Ocala Heart Institute, Ocala, FL, Munroe Regional Medical Center, Ocala, FL

Background: Venous stenoses in the outflow limb of dialysis fistulas and grafts frequently
require ultra-high balloon pressure or cutting-balloon angioplasty for optimal dilatation.
The aim of this study was to analyze the risk and consequences of free perforation or
rupture of hemodialysis accesses during catheter-based intervention.

Methods: Procedural characteristics and outcomes were analyzed for a consecutive
series of patients treated by one operator over an 8-year period.

Results: In 1242 consecutive fistulograms referred for catheter-based treatment, free
perforation or rupture occurred in 11 patients (0.9%). No patient with a perforation or
rupture died, but 2/11 required transfusion (18.2%), and 8/11 required stenting (72.7%),
of whom 6 required covered stents (75.0%). Vessel perforation was seen in 3 cases in
which the balloon catheter was at least 2 mm larger than the diameter of the fistula or graft
and in 3 separate cases where cutting balloons were used (Figure).

Conclusions: Rupture or perforation is a rare complication during catheter-based
therapies for dialysis fistulas and grafts. The complication may be avoided by optimal
balloon selection and sizing.
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2521-803 Carotid Artery Stenting For Significant Carotid Stenosis
in Patients With Contralateral Occlusion: The German
ALKK CAS - Registry Experience

Rajendra H. Mehta, Ralf Zahn, Matthias Hochadel, Harald Mudra, Thomas Ischinger,
Karl E. Hauptmann, Jens Jung, Hubert Seggewiss, Uwe Zeymer, Jochen Senges, Duke
Clinical Research Institute, Durham, NC, Institut fir Herzinfarktforschung Ludwigshafen,
University of Heidelberg, Ludwigshafen, Germany

Background: Data on the safety and efficacy of carotid artery stenting (CAS) in large
number of patients (pts) with contralateral carotid occlusion (CCO) are less known.
Methods: We studied 3137 pts undergoing CAS enrolled in a German Registry (2000-
2008, 31 sites). We compared the clinical and angiographic features and hospital
outcomes of pts with and without CCO undergoing CAS.

Results: Of the 3137 pts undergoing CAS, 191 (6.1%) had CCO. Despite similar age of
the 2 groups, those with CCO had a higher comorbidities, more complex carotid stenosis
and more focal lesions on the contralateral side on CT imaging. In-hospital events
including death (1.0% vs 0.5%), ipsilateral major stroke (1.1% vs 1.1%), death or major
ipsilateral stroke (1.6% vs 1.4%), ipsilateral transient ischemic attack (2.7% vs 2.5%),
and myocardial infarction (0.4% vs 0.1%) were all low and was not different between pts
with and without CCO (p>0.05). Outcomes stratified by symptoms and CCO are shown
in Table suggesting that most major adverse events were confined to symptomatic pts
with CCO.

Conclusions: Our data in large number of pts undergoing CAS in contemporary practice
attest to low risk of periprocedural events among pts with CCO. Most major adverse events
were confined to symptomatic pts with CCO. This overall low risk of stroke and/or death
together with its relatively less invasive nature and the ability to maintain uninterrupted
cerebral perfusion during the procedure should make CAS an attractive option for the
treatment of these pts.

In-hospital outcomes stratified by the presence of absence of

symptoms i

Symptomatic Syr‘_nptomatlc Asymptomatic Asymptomatlc

Patients Patients Patients Patients
Variable N ., |without N . without P value

with Carotid . value |with Carotid .

Occlusion Carotid Occlusion Carotid

Occlusion Occlusion
Ipsilateral
Transient |, oo, 2.3% 1.000 [3.6% 2.6% 0.475
Ischemic
attack
Ipsilateral |, 5 1.5% 0.646 (0% 0.6% 1.000
Major Stroke
Contralateral
Ischemic 3.3% 1.1% 0.096 |1.2% 0.4% 0.305
Events
In-hospital 1, o, 0.5% 0.103 |0% 0.3% 1.000
Mortality
Ipsilateral
Major
Stroke or 3.3% 1.8% 0.413 (0% 0.8% 1.000
In-hospital
Mortality
3:30 p.m.

2521-804 Incidence, Predictors and Prognostic Significance of

Peri-Procedural Transient Ischemic Attack Associated
With Carotid Stenting: Observations From the Cordis
Carotid Stent Collaborative

Herbert D. Aronow, Hong Wang, Jay S. Yadav, Kenneth Ouriel, Barry T. Katzen,
Christopher J. Kwolek, Sidney Cohen, Michigan Heart & Vascular Institute, Ann Arbor, MI

Background: Although the incidence of peri-procedural death and stroke with carotid
stenting has been well characterized, little is known about transient ischemic attack (TIA)
in this setting.

Methods: We pooled data from 4 Cordis-sponsored carotid stent trials, including the
Continued Access Registry, CASES, SAPPHIRE and ADVANCE to identify the incidence,
predictors and prognostic significance of TIA within 30 days of the procedure. Independent
predictors of peri-procedural TIA were determined from stepwise logistic regression. The
primary endpoint was the 30-day incidence of neurological death + stroke.
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Results: In 2,104 patients, median age was 74 years, 37% were women, 29% had prior
TIA and 28% previous stroke. TIA occurred in 78 (3.7%) patients from the procedure
through 30-day follow up; 73% of TIAs occurred on or before post-procedure day #1.
Independent predictors of peri-procedural TIA included age, symptomatic status, number
of stents implanted, use of GP llb/llla inhibitors and absence of hypertension. The
incidence of neurological death + stroke in patients who suffered peri-procedural to 30-
day TIA colmpared with those who did not appears below (Table).

Conclusion: Peri-procedural TIA associated with carotid stenting is uncommon and is
not associated with an increased incidence of the composite 30-day neurological death
+ stroke.

30-Day Outcome No Peri-Procedural TIA |Peri-Procedural TIA [P-Value

Neurological death or stroke [3.6% 6.8% 0.14
3:30 p.m.
2521-805 A Simple Method to Calculate Cerebral Blood Flow

After Carotid Stenting by Using Carotid Frame Count
and Guidewire Length

waleed Y. kadro, Yaman Rai Balha, Maya Turkmani, Omar Shiekh Mouss, Tarek Alsaied,
Hussam Eddin Alrahim, The Golden Cardiovascular Center, Damascus, Syrian Arab
Republic

Background: The Carotid frame count (CFC) is a relative index of cerebral blood flow
that measures time by counting the number of frames required for dye to travel from a
beginning standardized carotid landmark (The point of common carotid artery bifurcation
into internal and external branches) to an end standardized carotid landmark (The point
of internal carotid artery bifurcation into anterior and middle cerebral branches) in an
angiogram filmed at a known speed frames/s).

Methods: We describe a new method to measure distance along arteries so that absolute
velocity (length + time) and absolute flow (area x velocity) may be calculated in patients
undergoing percutaneous carotid stenting (CS). After CS, the guidewire tip is placed at
the end carotid landmark and a Kelly clamp is placed on the guidewire where it exits the
Y-adapter. The guidewire tip is then withdrawn to the beginning carotid landmark and
a second Kelly clamp is placed on the wire where it exits the Y-adapter. The distance
between the 2 Kelly clamps outside the body is the distance between the beginning and
the ending anatomic landmarks inside the body. Velocity (cm/s) may be calculated as this
distance (cm) + carotid frame count (frames) / film frame speed (frames/s). Flow ml/s)
may be calculated by multiplying this velocity (cm/s) and the mean cross-sectional lumen
area (cm2) along the length of the carotid artery between the two landmarks.

Results: In 25 patients, velocity increased from 9.9 + 4.5 cm/s before to 14.8 + 4.3 cm/s
after CS (p <0.001). For all 25 patients, flow increased from 2.4 + 0.2 ml/s before to 4.1 +
0.3 ml/s after CS (p <0.001).

Conclusions:Distance along carotid arteries (length) can be simply measured using CS
guidewire. This length may be combined with the Carotid frame count to calculate cerebral
blood absolute velocity and flow that are sensitive to changes in perfusion.

3:30 p.m.
2521-806 Percutaneous Renal Artery Revascularization

versus Medical Therapy for Renal Artery Stenosis: A
Prospective Randomized Trial

Aaron W. Sweeney, Fadi Hage, Raed Aqel, George Phillips, Gilbert Perry, Gilbert
Zogbi, David Calhoun, University of Alabama at Birmingham, Cardiovascular Disease,
Birmingham, AL, Birmingham Veterans Affairs Medical Center, Division of Cardiology,
Birmingham, AL

Background: Renal artery stenosis (RAS) accounts for around 10% of hypertension
and 20% of end-stage renal disease. Data from randomized studies are lacking on the
value of percutaneous revascularization (PR) in the management of RAS. We performed
a prospective randomized trial comparing PR to medical therapy (MT) in patients with
atherosclerotic RAS.

Hypothesis: Hypertensive patients with significant RAS who undergo PR along with MT
will have better blood pressure control compared to MT alone.

Methods: Adult hypertensive patients on blood pressure medications were eligible for the
study if they had a central aortic pressure of 135mmHg or more and RAS of 75% or more,
or RAS of 50% or more with a gradient of no less than 10mmHg across the stenosis on
renal angiography. Patients were randomized to either PR or MT after renal angiography
if they provided informed consent.

Results: 71 patients have been randomized out of whom 36 have completed 6 months
follow-up (19 patients in the PR arm and 17 patients in the MT arm). Both the systolic
and diastolic blood pressures dropped in the PR arm (128.5 +- 4.3 mmHg versus 142.3
+- 3.6 mmHg, P<0.05 and 66.2 +- 2.2 versus 72.9 +- 2.0 mmHg, P<0.05) while they did
not change in the MT arm (134.8 +- 4.1 versus 138.8 +- 3.3 mmHg, P=0.4 and 66.8 +- 2.0
versus 71.0 +- 3.1 mmHg, P=0.2). Number of BP medications did not significantly change
from baseline to 6 months in both groups. In the MT group, 4 (24%) patients crossed
over and underwent PR due to failure to achieve target blood pressure at 6 months with
maximal medical therapy. 1 (6%) patient in the MT group and no patients in the PR group
were hospitalized for non-protocol related cardiovascular events.

Conclusions: Preliminary findings from our ongoing randomization trial show that PR can
lower blood pressure in patients with RAS and hypertension better than MT alone at 6 months.
This is an on-going study to determine the usefulness of PR in the management of RAS.
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12.POSTER CONTRIBUTIONS
2522

Imaging in the Cath Lab: Angiography &
QCA

Monday, March 30, 2009, 3:30 p.m.-3:30 p.m.
Orange County Convention Center, West Hall D

3:30 p.m.
2522-807 Percutaneous Interventions in Unprotected Left

Main Lesions: Novel Three-Dimensional Imaging and
Quantitative Analysis Before and After Intervention

Danny Dvir, Abid Assali, Eli Lev, Itsik Ben-Dor, Alexander Battler, Ran Kornowski, Rabin
Medical Center, Sackler Faculty of Medicine, Tel-Aviv University, Tel-Aviv, Israel

Background: Difficulties in performing percutaneous interventions in unprotected left
main (LM) may be partly attributable to failure of conventional angiography to properly
image vessel morphology and plaque distribution. The objective of this study was to
examine the potential yield of three-dimensional (3D) reconstruction of LM coronary
lesions.

Methods: 3D reconstruction of the coronary vessels was used to evaluate 302
angiographic images, before and after stenting, from 62 consecutive patients (age 73.5 +
11.3 years) with unprotected LM lesions.

Results: 3D reconstructions significantly improved morphological analysis, especially
for ostial and bifurcation lesions. In cases of bifurcation involvement, lesion length was
significantly longer in the 3D reconstructions than in the 2D images (12.3+4.1 mm vs.
10.6+4.9 mm, p=0.003). The 3D analysis showed that procedures performed in distal
LM were associated with a decrease in the bifurcation angle after intervention (from
82+27° to 72+282, p=0.01). Elective interventions were associated with significantly lower
mortality than emergent procedures (5% vs. 39% at 6 months).

Conclusions: 3D reconstruction adds insights on the morphology and lesion length of
unprotected LM lesions, especially those involving the bifurcation, which may make it an
important tool in planning interventional procedures and evaluating their results.

A. Ostial. B. Shaft C. Distal. D. Bifurcation (note a decrease in the bifurcation angle after
intervention).

3:30 p.m.
2522-808 Relationship between the change of fibrous cap
thickness and plaque morphology: Six months
follow-up study of optical coherence tomography and
intravascular ultrasound

Ryotaro Yamada, Hiroyuki Okura, Teruyoshi Kume, Takahiro Kawamoto, Yoji Neishi,
Yoshinori Miyamoto, Akihiro Hayashida, Kiyoshi Yoshida, The Sakakibara Heart Institute
of Okayama, Okayama, Japan, Kawasaki Medical School, Kurashiki, Japan

Background: Recently, in vivo assessment of a thin fibrous cap has become possible using
high resolution optical coherence tomography (OCT). The pathological characteristics of
vulnerable plaque prone to rupture are a positively remodeled vessel, a thin fibrous cap
(<65pm) with macrophage infiltration into the cap and including a large necrotic core.
Natural course of the fibrous cap and the relationship between serial arterial remodeling
and changes in fibrous cap thickness is unknown. Therefore, the purpose of this study
was to evaluate the relationship between changes in fibrous cap thickness and arterial
remodeling by using OCT and intravasucular ultrasound (IVUS) during 6 months follow-up.
Methods: Three vessel IVUS and OCT examination was performed in 10 patients with
angina pectoris. Thirteen fibroatheroma (plaque burden > 40 %) were detected by IVUS.
Fibrous cap thickness of the fibroatheroma was measured by OCT. IVUS and OCT were
repeated at 6 months follow up.

Results: Fibrous cap thickness was increased during 6 months follow-up
(70.0+32.2—94.2+41.9pm). Percent change in fibrous cap thickness (%delta cap) was
correlated negatively (r=-0.645, p=0.041) with the change in external elastic membrane
cross sectional area (%delta EEM-CSA) (Figure ).

Conclusions: Arterial remodeling may be related to change fibrous cap thickness.
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2522-809 Evaluation of Neointimal Coverage of Long-term
Follow-up Evaluation after Sirolimus-Eluting Stents
and Paclitaxel-eluting Stents Implantation by Optical
Coherence Tomography

MIN ZHAO, Jan Minners, Thomas Comberg, Micheal Gick, Klaus Werner, Achim
Buettner, Franz-Josef Neumann, Heart Center, Bad Krozingen, Germany, Heart Center
of Beijing Friendship Hospital, Beijing, People’s Republic of China

Background: Drug-eluting stents (DES) inhibit neointimal proliferation which may result
in uncovered stent struts and predispose to the formation of stent thrombosis. Optimal
coherence tomography (OCT) is a high-resolution imaging technique which can detect
neointimal hyperplasia (NIH) in DES.

Methods: Patients who had DES more than 1 year ago and standard dual-antiplatelet therapy
(long-term aspirin 100mg, clopidogrel 75mg daily for 6 months) after stenting were included.
We used Modified OCT (non-occlusive) technique to evaluate the amount of neointimal
coverage after DES implantation in consecutive stented coronary artery lesions.

Results: 36 DES (18 Sirolimus-Eluting Stent (SES), 18 Paclitaxel-eluting Stent (PES)) in
29 patients(68.21+12.43 years old, 17 male) were examined by OCT. The average follow up
period is 642,31+248,94days. Totally 2199 struts in 358 cross-sectional images of 279mm
single-stented segments were analysed. Mean neointimal thickness of all struts that with
neointima was 176.31+79.59uM, which were similar in SES and PES (115.09+40.55 pM
vs. 208.36+64.62 uM, p=0,12). It showed that 22% (483 of 2199) of total struts were still
exposed without neointima even more than one year after DES implantation. Frequencies
of non-neointima coverage was 21.15+16.61%, which showed 20.84+12.27% in SES and
22.17£17.41% in PES (p=0,28). The OCT identified 1 thrombus in 1 patient in SES group with
neither abnormal findings on coronary angiograms nor clinical manifestations in this study.
Conclusions:DES had incomplete neointimal coverage even one year after stent
implantation but resulted in no clinical events, there was no difference between SES and
PES. 6 months duration of dual-antiplatelet therapy seems inadequate.

3:30 p.m.
2522-810 Three-Dimensional Bifurcation Angle Analysis in
Patients With Left Main Disease: a Substudy of the

SYNergy Between Percutaneous Coronary Intervention
With TAXus and Cardiac Surgery (SYNTAX) Trial

Chrysafios Girasis, Yoshinobu Onuma, Marie-Claude Morice, Antonio Colombo, David
R. Holmes, Ted E. Feldman, Keith D. Dawkins, Patrick W. Serruys, Thoraxcenter,
Erasmus Medical Center, Rotterdam, The Netherlands, Cardialysis BV, Rotterdam, The
Netherlands

Background: Bifurcation angle (BA) is emerging as an independent predictor of
outcome after PCI of bifurcation lesions. Three-dimensional (3-D) quantitative coronary
angiography (QCA) eliminates the shortcomings of 2-D analysis, thus providing reliable
data. We explore the variables describing the BA of the Left Main (LM) and the impact of
PClI on this angulation.

Methods: This is a substudy of the SYNergy between percutaneous coronary intervention
with TAXus and cardiac surgery (SYNTAX) trial. We reviewed the cineangiograms of the
354 patients with LM disease who were randomized to PCI. Analysis was performed with
3-D QCA software (Cardiop-B, Paieon Medical Inc, Israel). The proximal BA (between LM
and LCx) and the distal BA (between LAD and LCx) were computed in enddiastole and
endsystole, both pre- and post-PCl; the variation of the BA during the heart cycle was
also determined.

Results: Complete analysis with 3-D QCA was feasible in 266 (75.1%) patients. Post-PCl
there was a significant reduction in the width of the distal angle. The proximal angle was
not modified significantly (table). During systolic motion there was an enlargement of
the proximal angle and a reduction of the distal angle (p<0.001 for both). The prognostic
significance of these measurements will be presented at the time of the congress.
Conclusion: Left Main bifurcation angle analysis with 3-D QCA is feasible. PCl affects the
distal angle, whereas both proximal and distal angles are affected by the heart's motion.

Left Main Bifurcation Angles, pre- and post-PCI

Pre-PCI Post-PCI p-value
Diast_prox_BA 106.1 +22.0 107.8 +21.6 0.142
Syst_prox_BA 113.9+ 19.8 114.8 + 19.0 0.409
Var_prox_BA 12.0+9.7 11.0+8.9 0.149
Diast_dist_BA 95.6 + 23.9 91.0 £ 22.2 <0.001
Syst_dist_BA 86.7 + 23.1 82.8 + 21.1 <0.001
Var_dist_BA 11.7+9.7 11.9+9.2 0.737
Student’s t-test, p<0.05 significant. Values are in degrees.
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2522-811

The Use of Transcranial Doppler in the Detection of
Right-to-Left Shunt in the Catheterization Laboratory

Paul Poommipanit, Hohai Van, Mostafa Shalaby, Jonathan Tobis, UCLA, Los Angeles, CA

The purpose of this study was to determine the sensitivity of different methods of
detecting right-to-left shunts. Transesophageal echocardiography (TEE) has traditionally
been the most reliable diagnostic technique for assessment of intracardiac shunts. Some
patients with a high clinical suspicion for patent foramen ovale (PFO) have inconclusive
studies, in part due to a lack of cooperation with the Valsalva maneuver from sedation.
Twenty seven consecutive patients were brought to the cardiac catheterization laboratory
for PFO closure where simultaneous transcranial Doppler (TCD) and intracardiac
echocardiography (ICE) were performed. Right atrial pressures were measured at rest,
with Valsalva and with forced exhalation into a manometer to 40mmHg. Prior to PFO
closure, the average right atrial pressures were as shown in the table below.

Of the 27 patients who had their PFOs closed, 3 had false-negative TEE studies with
positive TCD studies. TCD was also more sensitive than intracardiac echo for estimating
the degree of shunt. This study confirms that inadequate intrathoracic pressures are
frequently generated with a voluntary Valsalva maneuver, thus confirming a potential
mechanism for false negative agitated saline transesophageal echocardiograms in the
assessment of intracardiac shunts.

Right Atrial Pressures

RA Pressure at rest  |RA Pressure with Valsalva |RA Pressure against manometer

6.6 + 2.7 mm Hg. 22.2 + 13.6 mmHg*
*compared to rest

(p<0.001)

37.2 + 6.8 mmHg*

during Valsalva maneuver (p<0.001)

3:30 p.m.
2522-812 Relation Between N-Terminal Pro-B-Type Natriuretic
Peptide and Coronary Plaque Components in Patients
with Acute Coronary Syndrome: Virtual Histology-
Intravascular Ultrasound Analysis

Youngkeun Ahn, Young Joon Hong, Doosun Sim, Nam Sik Yoon, Hyun Ju Youn, Kye
Hun Kim, Hyung Wook Park, Seung Uk Lee, Hyung Wook Park, Ju Han Kim, Myung
Ho Jeong, Jeong Gwan Cho, Jong Chun Park, Jung Chaee Kang, Chonnam National
University Hospital, Gwangju, South Korea, Gwangju, South Korea

Background: The N-terminal pro-B-type natriuretic peptide (NT-pro-BNP) is a sensitive
indicator of hemodynamic stress and its increased level is associated with higher mortality in
acute coronary syndrome (ACS) patients. Virtual histology-intravascular ultrasound (VH-IVUS)
can provide quantitative information on plaque components. We used VH-IVUS to evaluate the
relation between NT-pro-BNP levels and plaque components in patients with ACS.

Methods: We measured pre-procedural serum NT-pro-BNP levels in 156 ACS patients
with preserved left ventricular systolic function and normal serum creatinine. VH-IVUS
classified the color-coded tissue into four major components: fibrotic; fibro-fatty; dense
calcium; and necrotic core (NC). Thin-cap fibroatheroma (TCFA) was defined as focal,
NC-rich (= 10% of the cross-sectional area) plaques being in contact with the lumen in a
plaque burden > 40%. We divided the patients into two groups according to the NT-pro-
BNP levels [Group I: > 200 pg/ml (n=58) vs. Group II: < 200 pg/ml (n=98)].

Results: The percent area of NC at the minimum lumen site (19.8£13.1% vs.
15.2+11.1%, p=0.027) and at the largest NC site (24.7+10.3% vs. 19.2+11.4%, p=0.015)
were significantly greater in Group | than in Group Il. Percent NC volume was significantly
greater in Group | than in Group Il (15.8+8.1% vs. 10.1£9.1%, p=0.008). The total number
of TCFAs was 38 in group | and 56 in group Il. The presence of at least one TCFA (58%
vs. 38%, p=0.009) and multiple TCFAs (25% vs. 10%, p=0.005) within culprit lesions were
observed more frequently in Group | than in Group Il. The TCFAs were located more in
proximal in Group | than in Group Il [the length from coronary ostium to TCFA: 10.8+7.6
mm in Group | vs. 25.7+16.3 mm in Group Il (p<0.001).] 85% of TCFAs was located within
20 mm from coronary ostium in Group I; conversely only 36% of TCFAs was located within
20 mm from coronary ostium in Group Il (p<0.001).

Conclusions: VH-IVUS analysis demonstrates that ACS patients with high NT-pro-BNP
levels had more vulnerable plaque component (more NC-containing lesions and higher
frequency of culprit lesion TCFAs) and had more proximally located TCFAs.

3:30 p.m.
2522-813 Culprit Lesions in Patients With Anterior ST Elevation

Myocardial Infarction Are Located Immediately Distal to
Bifurcations

Ahmad M. Jeroudi, Omar R. Kashlan, Erin M. Galbraith, Eric L. Krivitsky, Michael C.
McDaniel, Collins A. Kwarteng, Saurabh S. Dhawan, Jin Suo, Don Giddens, John S.
Douglas, Habib Samady, Emory University, Atlanta, GA, Georgia Institute of Technology,
Atlanta, GA

Background: Anterior ST elevation myocardial infarction (STEMI) culprit lesions are
clustered in the proximal left anterior descending artery (LAD). Based on fluid dynamics
principles, we hypothesized that these culprit lesions are located immediately distal to
bifurcations where flow is non-laminar.

Methods: Emory University’s contribution to the National Cardiovascular Data Registry
was queried for STEMIs presenting from January 2006 to July 2008. Culprit lesions were
defined as site of vessel occlusion or severe stenosis. Quantitative coronary angiography
was used to measure distance from culprit lesion to LAD ostium and to the nearest
proximal branch artery >1mm diameter.
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Results: 111 of 469 STEMI patients had identifiable LAD culprit lesions (mean age
58+14 years, 69% male). Most culprit lesions, 93%, were located in the proximal 50mm
of the LAD. Overall, culprit lesions were more likely to be located immediately distal to
bifurcations: 52% within 5mm, 74% within 10mm, 85% within 15mm, p<0.01 (graph).
Median distance from bifurcation to culprit lesions was 4.6 mm. We observed a positive
correlation between side branch diameter and the distance from the culprit lesion to the
bifurcation (r=0.49, p<0.01), with smaller diameter branches having LAD lesions closest
to the branch artery.

Conclusion: Arterial bifurcations and branch artery diameter influence location of LAD
culprit lesions, suggesting that disturbances in wall shear stress are implicated in plaque
formation and rupture.

Spatal Distribution of Bve Culprt Lasion within LAD - Anterior STEMIs
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2522-814 A Novel Approach to Quantitative Analysis of
Intravsacular Optical Coherence Tomography Imaging

Nico Bruining, Kenji Sihan, Charl Botha, Frits Post, Nieves Gonzalo, Evelyn Regar,
Ronald Hamers, Erasmus MC, Rotterdam, The Netherlands, TU-Delft, Delft, The
Netherlands

Obijectives and Background: Quantitative analysis on intracoronary optical coherence
tomography (OCT) image data (QOCT) is currently performed by a time-consuming
manual contour tracing process in many individual OCT images acquired during a
pullback (frame-based method). In order to get an efficient quantitative analysis process,
we developed a full-automated lumen contour detection method and evaluated the results
against those derived by human observers.

Methods: The automated method has been developed using Matlab (The Mathworks,
Natick, MA, USA) and uses an adapted Canny filter to detect the lumen borders. The
process runs fully automated and allows the observer to change individual results in
case of possible errors. OCT image data, acquirevd with a commercially available system
(Lighlab imaging, Westford, MA, USA) in 20 randomly selected patients were used for
this validation study.

Results: A total of 4137 individual OCT images were analyzed. There was no statistical
significant difference in lumen areas between the two methods (5.03+2.16 vs. 5.02+2.21
mm2, p=0.6; respectively (human vs. automated)). Regression analysis showd a good
correlation with an R value of 0.99 (Figure). The full automated analysis requires on average
2-5 seconds per frame and in only 3% of the contour data correction was necessary.
Conclusion: The present study shows that full-automated lumen contour detection in
OCT images is feasible with only a sparse few frames showing an artifact, which can be
easily corrected.

Regression Analysis Automated va. Human OCT Lumen Area Maasuremants
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2523

Intravascular Diagnostics

Monday, March 30, 2009, 3:30 p.m.-4:30 p.m.
Orange County Convention Center, West Hall D

3:30 p.m.
2523-815 Unraveling the Lack of Neointimal Hyperplasia Detected
by Intravascular Ultrasound using Optical Coherence

Tomography: Lack of Spatial Resolution or a True
Biological Effect?

Hiram G. Bezerra, Giulio Guagliumi, O. Valescchi, N. Lortkipanidze, Noah Rosenthal,
Satoko Tahara, Hiroyuki Kyono, Daniel Simon, Marco A. Costa, University Hospitals
Harrington-McLaughlin Heart & Vascular Institute, Cleveland, OH, Ospedali Riuniti di
Bergamo, Bergamo, Italy

Introduction: Intravascular ultrasound (IVUS) frequently depicts absence of neointimal
hyperplasia(NIH) after drug-eluting stents (DES). Histology studies suggest that IVUS
may be unable to detect small amounts of NIH. OCT has a 10X higher spatial resolution
compared with IVUS. The aim of this study was to evaluate the ability of OCT to detect
NIH and malapposition in stented coronary segments showing no NIH or malapposition
by IVUS at 6-month post-implantation.

Methods: A subanalysis of the ODESSA trial, a single-center prospective randomized,
controlled study enrolling patients with long lesions requiring stent in overlap. Patients
were randomized to drug eluting stents and bare metal stent in a 2:2:2:1 ratio. IVUS
and OCT analyses were performed by an independent core laboratory. Stented coronary
segments showing no (zero) NIH and no strut malapposition by IVUS were included.
Detailed OCT strut level analysis was performed at every 0.3 mm intervals to determine
NIH area and strut-level NIH thickness and malapposition.

Results: In 75 patients with complete follow-up imaging, 250 stented segments were
analyzed by IVUS and OCT. Zero NIH and no malapposition were found in 20 segments
in 11 patients (15%). There were 6968 cross-sections and 43096 struts analyzed by
OCT. A significant correlation was observed between IVUS and OCT for stent lumen
area r=0.8 (p=0.01). However, OCT measured an average of 0.72 mm? + 0.63 of NIH per
cross section and identified malapposition in 31% of segments. Indeed, 92.7% + 15% of
struts were covered by tissue. The degree of strut coverage varied considerably ranging
from 35% to 100% coverage. There were no segments with complete absence of strut
coverage by OCT, in contrast to a homogenous lack of NIH detected by IVUS. Of the 3146
uncovered strus detected by OCT, 96% were apposed.

Conclusion: All cases without identifiable NIH by IVUS have certain amount of tissue
coverage detected by OCT strut-level analysis. In addition, undetected strut malapposition
and heterogeneous pattern of strut tissue coverage were depicted by OCT. This study
supports the need of high resolution imaging such as OCT to properly evaluate local
vascular responses to potent drug-eluting stents.

3:30 p.m.
2523-816 Black Spot Surrounding Stent Struts Observed by
Optical Coherence Tomography; What Do These
Represent?

Tomohiko Teramoto, Fumiaki keno, Jennifer Lyons, Hiromasa Ootake, Alan C. Yeung,
Stanford University Cardiovascular Medicine, Stanford, CA

Background: Optical coherence tomography (OCT) has recently merged into the field of
interventional cardiology.We have observed characteristic “black spot”images surrounding
stent struts using OCT post drug eluting stent (DES) deployment (image 1 left, Arrow
head). The purpose of this study is to reveal what these “black spot” represent .
Methods: A total of 36 stents (16 bare metal stent (BMS) and 20 DES) were deployed
in the coronary arteries of 6 pigs. At one month, OCT was performed. The animals were
then sacrificed and histological analysis was performed.

Results: The “black spots” appeared with significantly higher frequency in the DES group
than BMS group (65% (13/20) vs. 19% (3/16), p<0.007). Percent neointimal volume on
DES group was significantly higher in the “black spot” (+) group than “black spot” (-) group
(45.5+18.3 vs. 27.6+18.9, p=0.05). Upon histological analysis, fibrin was mainly observed
at the “black spot” site corresponding OCT image. Hyalironic acid and proteoglycan
were also observed, and in small amounts, neutrophil and macrophage infiltration.
Conclusions: We currently think that these “black spots” surrounding stent struts might
have some correlation with neointimal hyperplasia post DES deployment. According to
the histological analysis, it seemed that hyaluronic acid and proteoglycan replaced fibrin.
The “black spots” seemed to represent the process of fibrin resolution.
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2523-817 Rate of Neointimal Coverage is Different According to
Initial Clinical Presentation and Types of Drug-Eluting
Stents; Optical Coherence Tomography Findings

Jung-Sun Kim, Jung Myung Lee, Jin-Sun Kim, Yong Sung Seo, Sung I Paik, Young-
Guk Ko, Donghoon Choi, Yangsoo Jang, Namsik Chung, Division of Cardiology, Yonsei
University, Seoul, South Korea

Background: Acute coronary syndrome (ACS) has a different pathophysiology from
stable angina (SA) and might has a different pattern of NC. Recently, optical coherence
tomography (OCT) was introduced in clinical practice and could detect a NC with high
resolution. Therefore, we compared NC patterns at 9 months after drug eluting stents
(DES)implantation between ACS and SA using OCT. Method: OCT was performed at
9-month follow-up with 50 ACS (20 in sirolimus eluting stent (SES), 12 in paclitaxel eluting
stent (PES) and 18 in zotarolimus eluting stent (ZES)) and 42 SA (15 in SES, 12 in PES
and 15in ZES). NIH thickness, percent NIH area and rate of malapposition were measured
at each stent strut and corss section. Results: In total, 20842 struts in 2180-mm single-
stented segments were analyzed. Overall, NIH thickness and percent NIH area were not
different between ACS and SA (173 + 100 vs. 163 + 125 pm, p = 0.670 and 21 + 11 vs.
18 + 11 %, p =0.447). But rates of stent strut coverage (93.1 vs. 98.3 %, p=0.009, Figure
1) and rate of malapposition (1.8 vs. 0.4 %, p = 0.002) were significantly higher in ACS.
According to the type of stents, SES has a different pattern of NC according to presence
of ACS compared to other 2 DESs (Figure 1). Conclusion: Neointimal coverage rate at
9-month after stent implantation was significantly different between ACS and SA and
especially, SES has a different pattern of NC. Therefore, present study suggested that NC
might be influenced by initial clinical presentation and type of DESs.

Btent st covesnge %

3:30 p.m.

Is An Accurate Evaluation Of The Left Circumflex
Ostium From The Left Anterior Descending-Left Main
Possible? An Intravascular Ultrasound Study

2523-818

Carlos Oviedo, Akiko Maehara, Gary S. Mintz, Damiana Fiscella, Kenichi Tsujita,
Takashi Kubo, Hiroshi Doi, Celia Castellanos, Junging Yang, Roxana Mehran, George
D. Dangas, Martin B. Leon, Gregg W. Stone, Hiroshi Araki, Masahiko Ochiai, Jeffrey W.
Moses, Cardiovascular Research Foundation - Columbia University Medical Center,
New York, NY

Treatment of left main (LM) distal bifurcations can depend on ostial left circumflex
(LCX) disease severity. We asked the question whether intravascular ultrasound (IVUS)
assessment of the LCX ostium requires direct imaging or is accurate from the left anterior
descending (LAD)-LM pullback.

Methods: In 126 patients with LM bifurcation disease (angiography diameter stenosis
>50% and IVUS plaque burden (PB) >40%), we analyzed both pullbacks - from the LAD
and from the LCX. (1) During the main branch pullback (i.e., from the LAD), we evaluated
the side branch ostium (i.e., of the LCX) by estimating its lumen diameter and presence
of significant plaque. We used 2 cut-offs for significant PB: 40% and 70%. (2) We then
compared this oblique view with direct ostial measurements during LCX pullback. (3)
Finally, we repeated this process imaging in the ostial LAD from the LCX.

Results: From the LAD, the estimated LCX ostial lumen diameter was 3+0,8mm
compared to the actual diameter of 2,9+0,6mm. From the LCX, the estimated LAD ostial
lumen diameter was 2,9+1,1mm vs. the actual diameter of 2,8+0,5mm. However, Bland-
Altman plot (Figure) showed significant variation in these comparisons. The oblique
view assessment of significant PB using 2 cut-offs (40% or 70%, Figure) showed good
sensitivity, but poor specificity.

Conclusion: IVUS evaluation of the LCX ostium from the LAD-LM (or of the LAD ostium
from the LCX-LM) is only modestly reliable. For an accurate assessment of the ostium of
the side branch, direct imaging is necessary.
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2523-819 Oxidative Stress and Inflammatory Markers are
Determinants of Coronary Microvascular Function

Saurabh S. Dhawan, Michael McDaniel, Collins A. Kwarteng, Kwan Lee, Ahmad M.
Jeroudi, Omar R. Kashlan, Erin M. Galbraith, Vivek Nautiyal, Dean P. Jones, Arshed A.
Quyyumi, Habib Samady, Emory University School of Medicine, Atlanta, GA

Background: Coronary flow reserve (CFR), defined as the ratio of hyperemic-to-
baseline average peak velocity (APV) and hyperemic microvascular resistance (HMR),
defined as the ratio of hyperemic distal pressure-to-hyperemic APV are indices of
coronary microvascular resistance. We hypothesized that increased oxidative stress and
inflammation are associated with lower CFR and higher HMR.

Methods: We performed invasive physiologic evaluation in 33 patients with moderate
coronary lesions. Measurement of APV at baseline and hyperemia (Hyp-APV) induced
by 140 mcg/kg/min of intravenous adenosine, CFR, FFR (fractional flow reserve) and
HMR was performed using a combined pressure and Doppler wire. Four patients with
significant epicardial stenoses (FFR< 0.80) were excluded. Plasma reduced glutathione
(GSH) and high-sensitivity c-reactive protein (CRP) were measured as biomarkers of
oxidative stress and inflammation, respectively.

Results: Mean age was 56 + 11 years, 64% were male, 72% had hypertension, 88%
had hyperlipidemia and 24% had diabetes. GSH correlated positively with CFR (r=0.42,
p<0.05) [Fig.A] and Hyp-APV (r=0.47, p<0.05) and negatively with HMR (r=-0.42, p<0.05)
[Fig.B]. CRP correlated negatively with Hyp-APV (r=-0.58, p=0.004) [Fig.C] and positively
with HMR (r=0.4, p=0.05) [Fig.D].

Conclusions: Increased biomarkers of oxidative stress and inflammation are associated
with reduced coronary microvascular function in patients with non-obstructive coronary
atherosclerosis.
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2523-820 Quantification of Calcified Plaque by Optical Coherence
Tomography: Ex Vivo Validation and Predictive Value
for Stent Expansion

Teruyoshi Kume, Hiroyuki Okura, Takahiro Kawamoto, Ryotaro Yamada, Akihiro
Hayashida, Yoji Neishi, Yoshinori Miyamoto, Koichiro Imai, Kiyoshi Yoshida, Stanford
University, Palo Alto, CA, Kawasaki Medical School, Kurashiki, Japan

Background: Optical coherence tomography (OCT) can accurately delineate calcified
plaque without acoustic shadowing. The aims of this OCT study were to evaluate: (1) the
ability to quantify calcified plaque in ex vivo human coronary arteries; and (2) determine
the impact of calcified plague on stent expansion.

Methods: In an ex vivo study, 91 coronary segments from 33 consecutive human
cadavers were examined. By intravascular ultrasound (IVUS), 32 superficial calcified
plaques, defined as the leading edge of the acoustic shadowing appears within the
most shallow 50% of the plaque plus media thickness, were selected and compared
with corresponding OCT and histological examinations. Area of calcification (AC) was
measured by planimetry. For this clinical study, 16 culprit lesions with 1VUS-defined
superficial calcified plaque were enrolled. OCT imaging was performed before intervention
and AC was measured. Stent expansion was assessed as the minimal stent area (MSA)
divided by the reference area.

Results: Ex vivo study showed that IVUS significantly underestimated AC compared with
histology (y = 0.39 x + 0.14, r=0.78, p<0.001). Although OCT slightly underestimated AC
(y = 0.67 x + 0.53, r=0.84, p<0.001), it showed a better correlation with histology than
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IVUS. In vivo study demonstrated that there was a significant correlation between AC by
OCT and stent expansion (r = -0.59, p = 0.02), but not between AC by IVUS and stent
expansion (r = -0.40, p = 0.13). AC > 2.0 cm? could predict stent underexpansion (MSA <
80% of the reference area) with a sensitivity of 71 % and a specificity of 78%.
Conclusion: Both OCT and IVUS underestimated AC, but OCT estimates of AC were
more accurate than those estimated by IVUS. Thus, OCT may be a more useful clinical
tool to quantify calcified plaque and predict stent expansion.

3:30 p.m.

Presence of a Ramus Intermedius is Associated with
More Proximal LAD Culprit Lesions in Patients with
Anterior ST Segment Elevation Myocardial Infarctions

2523-821

Erin Michelle Galbraith, Anmad M. Jeroudi, Omar R. Kashlan, Eric Krivitsky, Michael

C. McDaniel, Collins A. Kwarteng, Jin Suo, Don Giddens, Douglas C. Morris, John S.
Douglas, Habib Samady, Emory University, Atlanta, GA, Georgia Institute of Technology,
Atlanta, GA

Background: Fluid dynamic principles suggest that left main trifurcations result in
greater flow disturbances in the very proximal left anterior descending (LAD) artery. We
hypothesized that in patients presenting with anterior ST elevation myocardial infarction
(STEMI), the presence of a ramus intermedius (RI) artery is associated with more
proximal LAD culprit lesions resulting in larger infarcts.

Methods: Emory’s contribution to the National Cardiovascular Data Registry was queried
for STEMIs presenting from January 2006 to July 2008. Culprit lesions were defined as
site of occlusion or severe stenosis. A Rl was considered present when its diameter was >
1mm. Quantitative coronary angiography was used to measure distance from LAD ostium
to the culprit lesion in patients with and without RI. Peak troponin-I (TN-I), peak creatinine
kinase MB (MB), and left ventricular ejection fraction by ventriculography were used as
markers for infarct size.

Results: Among 469 STEMI patients, 137 had native LAD STEMI. Of these, 111 patients
had identifiable culprit lesions (age 58+14 years, 69% male). Mean distance from LAD
ostium to culprit lesion was 15.2 + 11.0 mm in Rl patients (n=27) and 27.8 + 16.7 mm
in non-RI patients (n=84), p<0.01. Culprit lesions within the LAD were more proximal in
the RI vs. non-RI patients: 0-10mm: 37% vs. 12%, p<0.01, and 0-20mm: 67% vs. 33%,
P<0.01. Those with Rl tended to have higher peak TN-I values (74 + 40 ng/ml vs. 60 + 40
ng/ml, p<0.13) and were more likely to have peak TN-I values > 90 ng/ml (69% vs. 42%,
p<0.02) compared to the non-Rl patients. Similary, Rl patients were more likely to have
peak MB >200 ng/ml, (67% vs. 43%, p<0.05), with peak MB levels only slightly higher in
the RI group compared to the non-RI group, 310 + 250 ng/ml vs. 250 + 240 ng/ml, p<0.25.
Left ventricular ejection fraction was not significantly lower in patients with RI compared
to those without RI, 36 + 10% vs. 39 + 11%, p<0.26.

Conclusions: In patients presenting with anterior STEMI, Rl presence is associated
with more proximal LAD culprit lesions and a trend towards larger myocardial infarctions.
These data suggest that coronary anatomy and resulting flow disturbances may have
important clinical implications.

3:30 p.m.
2523-822 Histopathologic Validation of DICOM based-Ultrasound

Signal Intensity: An Echoplaque Medical Imaging
Bench(MIB) study in autopsied coronary arteries

Sang-Wook Kim, Gary S. Mintz, Young-Joon Hong, Sung-Yun Lee, Wang-Soo Lee,
Hyeong-Joong Kim, Gi-Hwan Kim, Kwang-Je Lee, Tae-Ho Kim, Chee-Jeong Kim, Wang-
Seong Ryu, Neil J. Weissman, Chung-Ang Unversity Hospital, Seoul, South Korea,
Washington Hospital Center, Washington, DC

We used histopathologically-validated intravascular Ultrasound (IVUS) Virtual Histology
(VH) to evaluate the accuracy of processed reflected grayscale IVUS signal intensity
to assess plaque composition. Methods. We harvested 123 coronary arteries from 43
autopsied cases. Greyscale IVUS and VH-IVUS imaging were performed beginning 30mm
distal to the ostium of each coronary artery. Greyscale IVUS was processed; and the signal
intensity determined from DICOM-stored images using a new MIB system (Echoplaque
MIB, Indec, Mountain View, CA, USA). We compared 208 regions of interest (ROls).
The accuracy rate was expressed using the interpolation method and 95% confidence
interval[Cl]. Results. Pt age was 49+9.12yrs and 82% were males. Four pts had sudden
cardiac death and 39 non-cardiac death. The grayscale IVUS signal intensity of dense
calcium was 215+21.1 (95% Cl: 207~223), of fibrosis was 75+17.8 (95% Cl: 72~79), and
of fibrofatty was 55+11.3 (95% Cl: 52~59); however, necrotic core had a grayscale signal
intensity between fibrous and dense calcium - 161+27.4 (95% Cl:153~168, figure). As
a result of interpolation method, the cut-off value of fibro-fatty was 0 ~ 65, fibrosis was
65< ~ 105, necrotic core was 105< ~ 187, dense calcium was over 187. MIB greyscale
had a 78.1% sensitivity and 91.9% specificity vs histopathology. Conclusion. Plaque
characterization using DICOM-based grayscale IVUS signal intensity may improve the
major limitation of greyscale IVUS, its inability to assess plaque composition.

Fols Predictive Sensitivity Specificity
Accuracy % 95% Cl % 95% CI
FF 43 84.6% 83.7 |72.7 |[94.8 ([84.8 [79.4 |90.3
FIBROUS 81 82.7% 642 |53.8 (746 (945 [90.5 |98.5
NC 54 90.4% 77.8 |66.7 |[88.9 [94.8 [91.3 [98.3
CALCIUM 30 92.3% 86.7 745 |98.8 [93.3 [89.6 [96.9
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2523-823 High Frequency of Abnormal Intraluminal Tissue

detected by Optical Coherence Tomography (OCT)

6 months after Deployment of Bare Metal (BMS) and
Drug-eluting Stents (DES)

Vasile Sirbu, Hiroyuki Kyono, Giulio Guagliumi, Satoko Tahara, Noah Rosenthal,
Giuseppe B. Zoccai, Teruyoshi Kume, Hiram G. Bezerra, Marco A. Costa, Ospedali
Riuniti di, Bergamo, Italy, BergamoUniversity Hospitals Harrington-McLaughlin Heart &
Vascular Institute, Cleveland, OH

Background: Previous reports suggest the ability of OCT to identify intravascular
thrombus. However, this remains to be determined. We sought to evaluate the prevalence
and characteristics of abnormal intraluminal tissue (ILT) detected by OCT at 6-month
follow-up after stent implantation.

Methods: The ODESSA trial was a prospective randomized trial designed to evaluate
healing of overlapped DES vs. BMS for de novo coronary artery stenosis. All 75 cases (20
SES, 22 PES, 22 ZES, 11 Liberte BMS) underwent OCT imaging at 6 month follow-up.
A blinded strut-level analysis was performed at an independent core laboratory. ILT was
defined as any intraluminal material with >0.25mm protruding into the lumen with light
backscattering and attached to the vessel wall. ILT was stratified based on the presence
or absence of neointimal hyperplasia (NIH).

Results: A total of 252 segments (OLP 86, non-OLP 166) were examined. ILT were found
in 35 (21.1%) non-OLP and 11 (12.8%) OLP segments (P=0.26). Only SES and PES
stents had ILT with uncovered struts (graph). BMS showed significantly higher incidence
of ILT than DES. Half of BMS related ILT were observed in segments with severe NIH
and lumen obstruction.

Conclusions: OCT detected a high incidence of abnormal ILT 6-months after implantation
of both DES and BMS. Although ILT was defined based on known OCT thrombus
properties, the clinical and pathological implication remains to be determined. Our results
also illustrate the challenge in defining intravascular thrombus based on OCT.

Stent type and “Thrombus-like” Structures
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2523-824 PCI causes a Reduction in Microvascular Resistance in
The Adjacent Vessel Territory

Billal Patel, Paul Browning, George Hart, Michael Fisher, Linda Smith, Royal Liverpool
University Hospital, Liverpool, United Kingdom, Cardiothoracic Centre, Liverpool,
United Kingdom

Background: Well developed collaterals play an important role in myocardial perfusion in
patients with ischaemic heart disease. Coronary stenosis in one vessel is known to affect
the haemodynamics of flow in the adjacent vessel bed. However the haemodynamic
effect, of performing PCI in one vessel territory, has on the adjacent vessel bed has
received little attention.

Methods: We measured the index of microvascular resistance(IMR) in the target vessel
and a reference vessel (either left anterior descending or circumflex artery) using the
thermodiltion technique and a pressure wire in patients with stable angina and single
vessel disease. IMR was calculated at maximal hyperaemia during intravenous infusion
of adenosine at 140ug/kg/min. Fractional flow reserve (FFR) and coronary flow reserve
(CFR) were also recorded in both vessels before and after PCI. Data is presented as
mean +/- SEM. Statistical analysis was performed using paired t-test.

Results: 22 patients were included in the study, mean age 61.2. FFR increased in the
target vessel (0.61+/-0.03 vs 0.91 +/-0.01 p<0.0001). The CFR increased in the target
vessel in response to PCI. (1.60 +/- 0.16 vs 2.56 +/- 0.28 p <0.001). There was no
significant change in CFR post PCI in the reference vessel (3.04 +/- 0.36 vs 2.67 +/- 0.27
p=0.22). IMR reduced in response to PCl in the target vessel (31.71+/- 4.23 vs 20.68 +/-
2.51) and the reference vessel (27.06+/-3.28 vs 21.02+/-2.69 p=0.02).

Conclusions: IMR shows significant reductions in both vessel territories, although the
reduction is to be expected in the target vessel since by performing the angioplasty flow
will increase and hence a reduction in microvascular resistance would be expected.
However the reduction in IMR in the reference vessel suggests a global reduction in
IMR is acheived which is a novel finding. This data suggests another mechanism may be
responsible,such as release of vasoactive mediators which are able to further vasodilate
the microcirculation despite hyperaemia induced by adenosine.
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2523-825 The Nonuniform Strut Distribution is Associate with

Intimal Hyperplasia in Patients with Drug Eluting Steent
Implantation

Jin Bae Lee, Kee Slk Kim, So Yeon Kim, Young Soo Lee, Jae Kern Ryu, Ji Yong Choi,
Sung Gug Chang, Daegu Catholic University Medical Center, Daegu, South Korea

Background: There is little data regarding the nonuniform strut distribution(NSD) and
intimal hyperplasia(IH). The aim of this study was identify the impact of NSD on intimal
hyperplasia in patients with drug eluting stent (DES) implamtation.

Methods: From January 2006 to May 2007, patients having IVUS guided intervention
with DES implantation were consecutively registered. NSD was defined as interstrut
angle > 90°, and NSD segment was defined as any segment observed for more than
0.5 mm longitudinally. Lesions were graded as follows: grade 1, none or slight intimal
proliferation(<25%); grade 2, intimal proliferation with no significant stenosis (<50%); grade
3, intimal proliferation with moderate stenosis (250%); and grade 4, intimal proliferation
with severe stenosis (275%). Grade 2, 3 and 4 were considered IH, and Grades 3 and 4
were considered binary instent restenosis(ISR). NSD after stent implantation and followed
intimal hyperplasia were assessesd.

Results: We performed IVUS in 120 patients after DES implantation, and 123 stented
lesions were scanned. Of these, 71 (59.2%) had follow up analysis for intimal hyperplasia.
The IH was more frequenty occur in NSD patients(with NSD 17.4% vs without NSD 5.2%,
p=0.045) and The ISR were more frequently occur in NSD patients without statistical
significance(with NSD 15.4% vs without NSD 6.5%, p=0.253).

Conclusions: Patients with NSD after DES implantation have an increased IH rate
compared to patients without NSD.
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2523-826 Optical Coherence Tomography Analysis of Culprit
Lesions of Patients with Acute Myocardial Infarction
in Combination With Intracoronary Thermography:
Excessive Macrophage Infiltration of Thin Fibrous Caps
are Associated With Increased Local Temperature.

Konstantinos Toutouzas, Maria Riga, Andreas Synetos, Antonis Karanasos, Eleutherios
Tsiamis, Dimitrios Tousoulis, Costas Tsioufis, John Karampelas, Athanasios Trikas, Elli
Stefanadi, Christodoulos Stefanadis, 1st Cardiology Clinic, University of Athens, Medical
School, Hippokration Hospital, Athens, Greece

Purpose: Morphological characteristics of atherosclerotic plaques can be analysed by
intracoronary optical coherence tomography (OCT) study. Intracoronary thermography
(ICT) detects the functional situation of the atherosclerotic plaque by quantitative
measurement of the local temperature. Moreover, OCT images reveal sites of the fibrous
cap of the lesion with excessive macrophage infiltration. In this study we investigated
the correlation between the morphological characteristics of the culprit lesion (CL) as
analysed by OCT and its functional characteristics as measured by ICT in patients with
acute myocardial infarction (AMI).

Methods: We studied 23 CL of 23 pts (20 men, 3 women, mean age 61+14 years)
with AMI (ST and non-ST segment elevation). ICT and OCT were performed in patients
undergoing coronary angiography. Temperature difference between the lesion and the
healthy proximal vessel wall (AT) was measured with a dedicated thermography catheter.
Thereafter, we measured the minimal thickness of the fibrous cap (mTFC) at CL by OCT.
Lesions with mTFC < 65 pm were characterized as thin cap plaques, and CL with mTFC
> 65 um were characterized as thick cap plaques. The sites in the fibrous cap of CL with
macrophage infiltration were identified in OCT images.

Results: We analyzed 23 CL. Sixteen CP (69.57%) had increased plaque temperature
(AT> 0.05°C) and 7 CP (30.4%) had low plaque temperature (AT<0.05°C). All CL (100%,
p<0.01) with low AT had thick cap (MTFC=98+22 pm). Three CL (18.7%) with high AT had
thick cap (mTFC=78+9pm, p=0.02), while in 13 CL with high AT (80.9%) thin cap plaques
were observed (MTFC=49+12pm, p=0.02). Among plaques with high AT, 15 (93.8%) had
macrophage infiltration in OCT analysis, while only 1 plaque with low AT (6.3%) had
macrophage infiltration of its fibrous cap.

Conclusions: In patients with AMI, the majority of culprit lesions with increased
temperature have thin fibrous caps with excessive macrophage infiltration. OCT can
also give reliable information about the functional characteristics of the atheromatic
lesions. This study by using a combination of OCT and ICT examinations provides more
information for the identification of high-risk plaques.
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2523-827 Intravascular Ultrasound Appearance of Scattered
Necrotic Core Pattern as New Index for No-reflow

Phenomenon During Intervention in Acute Coronary
Syndrome

Kenji Sakata, Hidekazu Ino, Masa-aki Kawashiri, Takao Matsubara, Yoshihide Uno,
Toshihiko Yasuda, Kenji Miwa, Honin Kanaya, Masakazu Yamagishi, Kanazawa
University, Kanazawa, Japan, Ishikawa Prefectural Central Hospital, Kanazawa, Japan

Background: No-reflow (NRF) observed during interventional procedures in acute
coronary syndrome (ACS) is associated with poor clinical prognosis. We often observed
generally scattered necrotic core pattern (SNC) by VH-IVUS in ACS patients with
NRF during intervention, and the pathological finding of materials in SNC collected by
thrombectomy showed mixed thrombi and cholesterol clefts. The aim of this study was to
evaluate the impact of SNC by VH-IVUS on NRF during intervention in ACS.

Methods: We prospectively studied 38 patients with ACS (30 males, mean age 65.9 + 13.6
years) who underwent VH-IVUS before intervention. In addition to conventional VH-IVUS-
derived indices, VH-IVUS plaque component patterns were evaluated. We defined SNC, which
represents the ruptured thin-cap fibroatheroma derived from VH-IVUS as shown in Figure.
Results: Patients were divided into 2 groups with NRF (n=15) or normal reflow (n=23).
The elastic membrane volume, plagque and media volume and fibrous volume were
significantly greater in NRF than in normal flow (p<0.05). There was no significant
difference in necrotic core volume between two groups. However, the incidence of SNC
frame was significantly higher in NRF than in normal flow (11.7 + 6.7 vs. 2.0 + 4.3 frames,
p<0.0001). Logistic regression analysis showed that the number of SNC frames was the
most effective index for NRF in ACS patients (odds ratio 2.320, P<0.05).

Conclusion: Increased number of SNC frames with VH-IVUS is highly associated with
NRF after intervention.

VH-IVUS

Gray scals IVUS

The plagque component is same as “VH-IVUS-derived
Thin Cap Fibro-Atheroma (TCFA)"

1. NOT confluent BUT scattered NC foci evenly through

2.z 40% plague burden by IVUS

3:30 p.m.
2523-828 Tissue Characterization of Atherosclerotic Plaque
in Coronary Artery Bifurcations: an Intravascular
Ultrasound Radiofrequency Data Analysis in Humans

Seung Hwan Han, Joseph Puma, Hector M. Garcia-Garcia, Kenya Nasu, Pauliina
Margolis, Martin B. Leon, Amir Lerman, Mayo clinic, Rochester, MN, Gil Hospital,
Gachon University of Medicine and Science, Incheon, South Korea

Background: Coronary artery bifurcations are prone to atherosclerotic plaque
accumulation. We assessed compositional characteristics of atherosclerotic plaques in
coronary artery bifurcations with intravascular ultrasound radio frequency data analysis.
Methods: Using a global virtual histology registry, geometric and compositional
characteristics of plaque in 3 segments (proximal, distal, and at the bifurcation) of major
coronary bifurcation sites were analyzed.

Results: : A total of 256 major bifurcation sites were analyzed: left main (LM)-left anterior
descending artery (LAD), 41; LAD-diagonal artery, 128; left circumflex artery-obtuse
marginal artery, 34; and right coronary artery-acute marginal artery, 53. The percent
(%) necrotic core at the bifurcation and distal segments at LM-LAD bifurcation sites was
significantly greater than in proximal segments (6.75+5.09%, 7.36+6.01% vs. 4.89+4.78%,
all p<0.05). In contrast, the % necrotic core in proximal segments of non-LM bifurcation
sites was significantly greater than at the bifurcation and distal segments (8.08+6.21%
Vs. 6.47+£5.11%, 6.28+5.05%, all p<0.001). The % necrotic core in proximal and distal
segments of LM-LAD bifurcation sites was significantly correlated with the plaque plus
media (P+M) burden (r=0.45, p=0.003; r=0.42, p=0.006, respectively). The % necrotic
core in each segment of non-LM bifurcation sites showed a significant positive correlation
with P+M burden and negative correlation with lumen cross sectional area (0.51<r<0.64,
all p<0.001; -0.35<r<-0.31, all p<0.001, respectively).

Conclusions: The results demonstrate significant differences of plaque composition
among proximal, distal, at the bifurcation segments of the coronary bifurcations,
especially according to their anatomical locations (LM-LAD vs. non-LM bifurcations).
The investigation for the clinical efficacy of the imaging-guided therapeutic approach to
complex coronary plaques such as bifurcation sites are warranted in the future.
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2523-829 Plaque Characteristics of Thin Cap Fibroatheroma

evaluated by Optical Coherence Tomography and
Integrated Backscatter Intravascular Ultrasound

Yoshinori Miyamoto, Hiroyuki Okura, Koichiro Imai, Ken Saito, Kosuke Kagamihara,
Tomoko Maehama, Noriko Okahashi, Kikuko Obase, Akihiro Hayashida, Yoji Neishi,
Takahiro Kawamoto, Kiyoshi Yoshida, Kawasaki Medical School, Kurashiki, Japan

Background: The purpose of this study was to assess optical coherence tomography
(OCT)-derived thin cap fibroatheroma (TCFA) and to investigate plaque characteristics
of the TCFA by conventional intravascular ultrasound (IVUS) and integrated backscatter
intravascular ultrasound (IB-IVUS).

Methods: Twenty six coronary lesions from 18 patients with percent diameter stenosis >
50% were selected and analyzed using both IB-IVUS and OCT. OCT-derived TCFA was
defined as a presence of thin fibrous cap (< 65 pm) overlying a low-intensity area with diffuse
border representing a lipid-rich plaque. By conventional IVUS, external elastic membrane
(EEM) cross-sectional area (CSA) and lumen CSA were measured. Plaque plus media
(P+M) CSA was calculated as EEM minus lumen CSA. Plaque characteristics were further
assessed by IB-IVUS and classified as follows: fibrous, mixed, calcification and lipid.
Results: OCT identified 9 TCFAs (34.6%). By conventional IVUS, EEM CSA, lumen CSA
and P+M CSA were significantly larger in TCFA than non TCFA. Remodeling index was
not significantly different between TCFA and non-TCFA. By IB-IVUS, % lipid area (=lipid
area / P+M CSA x 100) was significantly higher in TCFA than non-TCFA (62.1 + 8.3 vs
46.3 + 18.9 %, p < 0.05). (Figure)

Conclusions: TCFA by OCT had larger plaque with predominant lipid component
assessed by IB-IVUS. Combination of these 2 intracoronary imaging modalities may be
helpful to identify vulnerable coronary plaque.

TCFA vs non-TCFA

non-TCFA TCFA

(h=17) (n=19) pvalue
[EEM csa, mm? 108x35  167x58 <001 |
Lumen CSA, mm* 32x13 4413 =0.05
P+M CSA, mm? 7729 123 £59 <0.05
Plaque burden, % 705%+87 7289 = 104 0.55
Remodeling index 0.88 =014 1.08 £ 0.26 0.21
Fibrous area, % 44,9 % 130 HMEETE <0.05
Mixed area, % 62+48 25+x14 =0.05
Calcified area, % 27 £33 06+ 086 0.09
Lipki area, % 463 + 18.9 621+83 <0.05

EEM, external elaste mambeane crows sectional area; CSA, crots-sectional area:
P+, plaque plus media; TCFA, thin cap fiteoatheroma. Remodeling index was
defined as ratio of lesion to reference EEM CSA.

3:30 p.m.
2523-830 Frequency of Lipid Core Plaque as Determined by Near-
Infrared Spectroscopy at Target Lesion Sites in Patients
Undergoing PCI

Philippe L. LAllier, Jean-Claude Tardif, Simon R. Dixon, Jeffrey W. Moses, John L.
Petersen, Giora Weisz, Donald E. Cutlip, Mitchell W. Krucoff, James E. Muller, Michael
J. Hendricks, Stephen T. Sum, Gregg W. Stone, James A. Goldstein, Sergio Waxman,
InfraReDx, Inc., Burlington, MA, Montreal Heart Institute, Montreal, QC, Canada

Background: Plaque characterization is of great interest to better understand the clinical
pathophysiology of coronary artery disease. A catheter-based near-infrared spectroscopy
(NIRS) system (previously validated in autopsy studies) was used to determine lipid core
plaque (LCP) content of target lesions. The correlation between angiographic findings and
NIRS indices of LCP has not been previously studied. The objective was to determine LCP
content of target lesions and correlation with angiographic characteristics in patients (pts)
undergoing PCI.

Methods: A retrospective analysis of SPECTACL study data (n=106) was performed to
determine the prevalence of LCP at the target lesion site. Patients referred for coronary
angiography were included (stable angina or acute coronary syndrome), and target lesions
were identified by angiography combined with clinical data. Single (target) vessel NIRS
scanning was performed in pts undergoing PCI. A LCP was defined as at least a 2mm
segment of vessel exhibiting a clear lipid signal in the NIRS image. LCPs were considered
distinct when separated by at least 6 mm. Angiographic characteristics of individual patients
and respective target lesions were determined by a central QCA core lab.

Results: A total of 56 pts had NIRS data meeting study endpoint criteria and
angiographically co-registered target lesions. LCP was detected at the target lesion in 23
pts (41%). The angiographic characteristics of the target lesions were ACC/AHA lesion
type B2/C in 28 patients (50%); mean stenosis length was 15.0 mm, mean reference
vessel diameter was 3.1 mm. LCP positive target lesions tended to be more severe
(34.8% vs. 21.2%, N.S.), and longer (15.8 vs. 14.2 mm) than LCP negative lesions. Other
angiographic characteristics associated with instability did not demonstrate differences
between LCP positive and negative lesions.

Conclusion: LCP occurs in a significant proportion of target lesions. LCP status appears
to be largely independent of conventional angiographic characteristics. The role of the
identification of lesions with LCP content as determined by NIRS in the optimization of
therapy requires evaluation in clinical studies.
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2523-831

Plaque Vulnerability at Coronary Bifurcations : A Study
of Virtual Histology Intravascular Ultrasound

Hideo Amano, Division of interventional Cardiology, Cardiovascular Center, Toho
University Omori Medical Center, Tokyo, Japan

Background: Ruptured plaque is often seen near the bifurcation, and it has been reported
that endothelial cells near the bifurcation have reduced ability to repair damaged cells.
However, since plaque properties cannot be discriminated by gray scale intravascular
ultrasound(IVUS), the volume of vulnerable plaque associated with bifurcation plaque
is unclear. Since Virtual Histology-IVUS(VH-IVUS) enables classification of plaque
properties, VH was used to study the volume of vulnerable plaque associated with
bifurcation plaque.

Objectives: To study the volume of vulnerable plaque with respect to the difference with
bifurcation lesion and non-bifurcation by using VH-IVUS.

Subjects: Subjects were 165 patients with 171 lesions, undergoing stent implantation
for coronary stenosis and observed by VH-IVUS prior to percutaneous coronary
intervention.

Methods: 32 lesions revealed at the bifurcation were classified the bifurcation group, and
139 lesions that were not revealed at the bifurcation were classified the non-bifurcation
group. Site of measurement was 1 slice at the bifurcation for the bifurcation group, and for
the non-bifurcation group, a mean ratio was obtained by measuring the culprit lesion at 1
mm intervals. Necrotic core (NC), dense calcium (DC), and NC/DC ratio were calculated
using VH-IVUS.

Results: The bifurcation group had significantly more NC with 14.1+7.2% in the bifurcation
group and 11.0+6.7% in the non-bifurcation group (p<0.05). There was significantly less
DC in the bifurcation group with 10.3+7.8% in the bifurcation group and 15.3+6.0% in the
non-bifurcation group (p<0.01). NC/DC was significantly higher in the bifurcation group
with 2.4+2.2 compared to 0.74+0.39 in the non-bifurcation group (p<0.01).
Conclusions: The high vulnerability of plaque at bifurcations was shown from the
presence of less dense calcium and greater necrotic core by Virtual Histology intravascular
ultrasound.

3:30 p.m.
2523-832 Long term Clinical Outcomes after Fractional Flow

Reserve Guided vs. Intravascular Ultrasound Guided
Percutaneous Coronary Intervention

Chang-Wook Nam, Hong-Won Shin, Yun-Kyeong Cho, Hyoung-Seob Park, Hyuck-Jun
Yoon, Hyungseop Kim, Seong-Wook Han, Seung-Ho Hur, Yoon-Nyun Kim, Kwon-Bae
Kim, Division of Cardiology, Department of Internal Medicine, Keimyung University,
Dongsan Medical Center, Daegu, South Korea

Background: Even though intravascular ultrasound (IVUS) provides 3-D anatomic image
of coronary artery, it might overestimate real functional significance of the coronary lesion
during percutaneous coronary intervention (PCl). FFR-guided PClI strategy was reported
to be safe and effective. The aim of this study is to evaluate the safety and efficacy of FFR-
guided PCI strategy compared to IVUS guided PCl in daily practice.

Methods: Four hundred forty four patients (350 patients of IVUS guided, 94 of FFR) were
consecutively included from Nov. 2006 to June 2007. All patients were divided to IVUS
guided and FFR guided group. If both procedures were simultaneously used, that patients
were included to FFR guided group. Major adverse cardiac events (MACE: cardiac death,
myocardial infarction and target vessel revascularization (TVR)) were assessed at 12
months after the procedure.

Results: Mean age were higher in FFR guided group than IVUS guided group (63.5+8
vs. 61.2+10, p=0.021). IVUS guided group had more underwent revascularization therapy,
also had more implanted stent number than FFR guided group (95.4% vs. 78.7%, p<0.001,
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reevaluated FFR by postischemic diastolic dysfunction after treadmill exercise test with
strain image derived from 2-dimensional speckle tracking echocardiography.

Methods: In consecutive 33 consecutive patients with significant coronary stenosis,
treadmill stress echocardiography was performed within 1 week of coronary angiography.
FFR was measured after adenosine infused intravenously.Strain image was acquired in
the LV midpapillary short-axis view. Radial strain was obtained and peak values of stain
at the closure of aortic valve (A) and at the one third diastole duration (B) were measured.
The strain image-diastolic index (SI-DI) was determined as (A-B)/Ax100% and used to
identify regional LV diastolic dysfunction. We defined SI-DI <40% as positive ischemic
change, and compared FFR with these results.

Results: The result of FFR and diastolic dysfunction was showed in figure 1. Diastolic
dysfunction was 75.8% (25 of 33 pts). The sensitivity of FFR <0.83 was 96% , the
specificity 87.5%.

Conclusion: In patient with significant coronary stenosis, FFR<0.83 was a useful index of
myocardial ischemia, that is new concept with postischemic diastolic dysfunction.

hegatren Powrer
Sl-chasiohe index

3:30 p.m.
2523-834 Gender Difference in Vessel Response in Coronary
Artery Disease Treated with Zotarolimus-Eluting Stents

Daisaku Nakatani, Katsuhisa Waseda, Hiromasa Otake, Bon-Kwon Koo, Ryota Sakurai,
Akiyoshi Miyazawa, Masao Yamasaki, Junya Ako, Hyeonsoo Chang, Jean Fajadet,
Richard E. Kuntz, William Wijns, David E. Kandzari, Martin B. Leon, Paul G. Yock, Peter
J. Fitzgerald, Yasuhiro Honda, Stanford University Medical Center, Palo Alto, CA

Background: Gender difference in outcomes of coronary interventions remains
controversial in first-generation drug-eluting stents. The aim of this study was to examine
potential gender difference in vessel response following Endeavor zotalolimus-eluting
stent (ZES) implantation.

Methods: Serial volumetric IVUS analysis was performed in 305 patients (223 Men: 83
Women) treated with a single ZES for de novo native coronary lesions. Volume index
(volume/length) was calculated for vessel (VVI), plaque (PVI), neointima (NIV), and
lumen (LVI). Percent neointimal volume (%NIV) was calculated as (NIV/SVI)x100. Cross-
sectional narrowing (CSN) was defined as neointimal area divided by stent area (%).
Results: Although women had worse baseline characteristics (older age, higher
prevalence of coronary risk factors, and smaller vessel), max CSN at 8-9 months was
significantly higher in men than in women (Table). %NIV also trended toward larger in
men, resulting in significantly greater LVI loss in men compared with women. Multiple
regression analysis revealed a correlation of male gender with %max CSN (B=181,
p=0.021) and %NIV ($=0.143, p=0.072).

Conclusion: In patients treated with ZES, neointimal hyperplasia appears to be higher in
men than in women. However, follow-up lumen dimensions may still be comparable due
to larger vessel size in men.

1.67+1.1 vs. 1.3£1.1, p=0.003). One year clinical follow-up was available in 98.6%. No : Women Men p
difference was found in 12-month MACE rates between 2 groups (Table). There was no  |Baseline (BL)
death or Ml related to the lesions in FFR guided group. VVI (mm3/mm) 12.4+3.4 14.6+4.3 <0.001
Conclusions:FFR-guided PCI strategy resulted in excellent long-term outcomes, similar PVI (mm3/mm) 5.6+2.0 75+2.8 <0.001
as IVUS guided PCI. However, FFR-guided strategy reduced the need for PCI.
LVI (mm3/mm) 6.8+1.9 7.2+2.1 0.101
FFR group IVUS group p value Follow-up (FU)
Cardiac death 0 (0%) 3 (0.9%) 1 VVI (mm3/mm) 12.6+3.3 14.9+4.2 <0.001
Myocardial infarction 0 (0%) 3 (0.9%) 1 PVI (mm3/mm) 5.8+1.9 7.6+2.6 <0.001
. LVI (mm3/mm) 5.7+1.8 6.0+1.9 0.297
Target vessel revascularization 5 (5.3%) 12 (3.5%) 0.38
%NIV (%) 15.7+10.3 17.8+11.1 0.128
Cumulative MACE 5 (5.3%) 18 (5.2%) 1 Max CSN (%) 29.2:+13.8  [33.9+15 0.015
Stent thrombosis 0 (0%) 3 (0.9%) 1 Patients with Max CSN >50% (%) 8.5 14.8 0.151
Changes (FU-BL)
3:30 p.m. Delta-VVI (mm3/mm) 0.2+0.8 0.1+1.2 0.888
Delta-PVI (mm3/mm) 0.1+0.6 0.1+1.0 0.639
2523-833 Coronary Fractional Flow Reserve less than 0.83 is Delta-LVI (mm3/mm) -0.9+1.0 -1.2+1.1 0.028

Useful Predictor of Myocardial Ischemia Compared
with Postischemic Diastolic Dysfunction after Treadmill
Exercise Stress Test

Motoyoshi Maenaka, Tamaki Suyama, Makoto Imai, Masaki Kawanami, Yasunaka
Makino, Katsuhisa Ishii, Kansaidenryoku Hospital, Osaka, Japan

Background: In previous studies, coronary fractional flow reserve (FFR) of 0.75 lower
was proved a useful index of myocardial ischemia. But it is seemed to sever cut-off line. To
assess whether the coronary artery stenosis is responsible for myocardial ischemia, we
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2523-835 Angiographic, IVUS and OCT Evaluation of the Long-
term Impact of Coronary Disease Severity at the Site of
Overlapping Bare Metal and Drug-eluting Stents

SATOKO TAHARA, Hiram Bezerra, Giulio Guagliumi, Hiroyuki Kyono, Noah Rosenthal,
Vasile Sirbu, Giuseppe Musumeci, Luigi Fioca, Giuseppe B. Zoccai, Daniel Simon,
Marco A. Costa, University Hospitals Harrington-McLaughlin Heart & Vascular Institute,
Cleveland, OH, Ospedali Riuniti di Bergamo, Bergamo, Italy

Background: Very long lesions are part of the daily interventional practice and often
required implantation of overlapping (OLP) stents. Preclinical data suggest potential
adverse vascular response at the site of OLP drug eluting stents (DES). The impact of
disease severity at the location of OLP stents is unknown.

Objective: This study aims at evaluating the long-term impact of OLP stents in low grade
stenosis (LGS) vs. high grade stenosis (HGS) using angiography, IVUS and OCT strut
level analysis at 6-month follow-up.

Methods: The ODESSA trial was a single-center, prospective, randomized, controlled
trial. We performed a subanalysis in 71/75 patients with 86 OLP stents (25 Sirolimus-SES,
24 Paclitaxel-PES, 26 Zotarolimus-ZES eluting stents; and 11 bare metal stents- BMS).
Angiography, IVUS and OCT analyses were performed at an independent core laboratory.
Based on angiographic stenosis severity at the site of OLP two groups were generated:
>70% (HGS) or <70% (LGS). Endpoints were binary restenosis, % neointimal hyperplasia
(NIH%), and degree of stent coverage by the OCT strut level analysis. Three categories
were generated by the OCT strut level analysis: covered, uncovered and malapposed.
Results: OLP stents were implanted in 49 segments with HGS and 37 with LGS. Baseline
characteristics were similar in both groups. Binary restenosis was observed in 9/49 (18%)
in the HGS vs. 0/37 (0%) in the LGS (p=0.009). Five out of 6 HGS treated with OLP BMS
had restenosis vs. 4/43 with OLP DES (p=0.01). IVUS and OCT showed similar degree
of NIH in OLP DES implanted in HGS versus LGS. OCT strut level analysis identified
uncovered or malapposed struts more frequently in the LGS vs. HGS groups, 48.6% vs.
27.1% (p=0.0236), which was driven primarily by a very high incidence of uncovered
struts in the PES.

Conclusion: Severity of coronary disease at the site of OLP DES did not impact NIH
response. However, OLP DES and BMS at segments with mild disease were associated
with higher incidence of uncovered struts by OCT, particularly in patients treated with
PES. OLP BMS at segments with HGS had a higher proliferative response. Future studies
are required to guide proper positioning of DES in long lesions requiring stent overlap.

3:30 p.m.
2523-836 Microvascular Dysfunction Inmediately after
Percutaneous Coronary Intervention is Associated with
Sustained Hemodynamic Abnormalities in Reperfused
Acute Myocardial Infarction

Takeshi Kitai, Kobe City Medical Center General Hospital, Kobe, Japan

Background: Hemodynamic complications such as congestive heart failure (CHF) and
cardiogenic shock often result in unfavorable outcomes of patients with acute myocardial
infarction (AMI). Studies using intravascular Doppler guidewire (DGW) have shown that
the microvascular dysfunction in infarct-related artery immediately after percutaneous
coronary intervention (PCIl) is an independent predictor of in-hospital mortality and
morbidity. The aim of this study was to examine whether microvascular dysfunction was
associated with sustained hemodynamic abnormalities in AMI.

Methods: The study population consisted of 201 consecutive patients with first anterior
AMI successfully treated with PCI. We examined the coronary flow velocity (CFV) pattern
immediately after PCI using a DGW. In accordance with previous findings, we defined
severe microvascular injury as a diastolic deceleration time <600 ms and the presence
of systolic flow reversal. We measured the pulmonary capirally wedge pressure (PCWP)
and cardiac output index (Cl) by thermodilution using pulmonary artery catheter. Patients
were divided into the two groups: those with severe microvascular injury (n=74; group
1) and those without severe microvascular injury (n=127; group 2). Serial hemodynamic
parameters have been compared between the groups.

Results: The results were shown in the Table. PCWP was significantly higher and Cl was
significantly lower in group 1 than in group 2 both on the day 1 and 3, despite extensive
therapy for heart failure. CHF requiring mechanical ventilation or IABP, and in-hospital
cardiac death occurred more frequently in group 1 than in group 2.

Conclusions: Microvascular dysfunction immediately after successful PCI for AMI was
associated with sustained hemodynamic abnormalities and high cardiac mortality in AMI.

Results
Group 1 (n=74) |Group 2 (n=127 |P value
PCWP(day1), mmHg 141+6.4 8.8+4.4 <0.01
C.l.(day1), I/min/m2 2.3+0.6 2.6 £0.6 <0.01
Forrester 2 or 4(day1), n(%) 21(28) 9(7) <0.01
PCWP(day3), mmHg 13947 10.0+ 3.6 <0.01
C.l.(day3), I/min/m2 26+05 3.0+0.6 <0.01
Forrester 2 or 4(day3), n(%) 8(11) 4(3) <0.01
CHF requiring mechanical ventilation, n(%) |14(19) 4(3) <0.01
|ABP use, n(%) 14(19) 4(3) <0.01
In-hospital death, n(%) 10(14) 0(0) <0.01
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2523-837 Relation Between High-Sensitivity C-Reactive Protein
and Coronary Plaque Components in Patients

with Acute Coronary Syndrome: Virtual Histology-
Intravascular Ultrasound Analysis

Young Joon Hong, Myung Ho Jeong, Yun Ha Choi, Jum Suk Ko, Min Goo Lee, Won

Yu Kang, Shin Eun Lee, Soo Hyun Kim, Doo Sun Sim, Keun Ho Park, Nam Sik Yoon,
Hyun Ju Youn, Kye Hun Kim, Hyung Wook Park, Ju Han Kim, Youngkeun Ahn, Jeong
Gwan Cho, Jong Chun Park, Jung Chaee Kang, The Heart Center of Chonnam National
University Hospital, Gwangju, South Korea

Background: An elevated high-sensitivity C-reactive protein (hs-CRP) is associated with
an increased risk of future ischemic complications in acute coronary syndrome (ACS)
patients. We used virtual histology-intravascular ultrasound (VH-IVUS) to evaluate the
relation between hs-CRP levels and plaque components in ACS patients.

Methods: VH-IVUS classified the color-coded tissue into four major components: fibrotic,
fibro-fatty, dense calcium, and necrotic core (NC). We divided the patients into two groups
according to the hs-CRP levels [> 0.5 mg/dl (n=58) vs. < 0.5 mg/dl (n=188)]. Thin-cap
fibroatheroma (TCFA) was defined as focal, NC-rich (> 10% of the cross-sectional area)
plagques being in contact with the lumen in a plaque burden > 40%.

Results: Elevated hs-CRP group was more diabetics (36% vs. 16%, p<0.001), and
had lower ejection fraction (59+8% vs. 63+9%, p=0.011), higher white blood cell counts
(9869+3110/mm?® vs. 7906+2808/mm?, p<0.001), higher glucose (160+60 mg/dl vs.
141+45 mg/dl, p=0.029), higher fibrinogen (314+82 mg/dl vs. 275+72 mg/dl, p=0.008),
and higher N-terminal pro-B-type natriuretic peptide (681+864 pg/ml vs. 213+£332 pg/
ml, p<0.001) and longer IVUS lesion (22+13 mm vs. 18+12 mm, p=0.020). The absolute
and percent areas of NC were significantly greater in elevated hs-CRP group at the
minimum lumen sites (1.40+1.16 mm? vs. 0.89+0.73 mm?, p=0.008, and 22.1+14.2%
vs. 17.0£11.4%, p=0.005, respectively) and at the largest NC sites (2.01+1.26 mm?
vs. 1.46+0.98 mm?, p=0.003, and 28.3+10.3% vs. 23.2+11.2%, p=0.002, respectively).
Absolute and percent NC volumes were significantly greater in elevated hs-CRP group
(25.0+17.0 mm? vs. 15.2+10.5 mm?, p=0.001, and 20.5+12.5% vs. 15.2+8.7%, p=0.004,
respectively). The presence of at least one TCFA (62% vs. 35%, p=0.006) and multiple
TCFAs (26% vs. 11%, p=0.016) within culprit lesions were observed more frequently in
elevated hs-CRP group.

Conclusions: VH-IVUS analysis demonstrates that ACS patients with elevated hs-CRP
had more vulnerable plaque component (NC-rich plaques and higher frequency of culprit
lesion TCFAs) compared with ACS patients with normal hs-CRP.

3:30 p.m.
2523-838 Plaque Characteristics in Culprit Lesions in Diabetic
Acute Coronary Syndrome Patients: Intravascular

Ultrasound and Virtual Histology-Intravascular
Ultrasound Analysis

Young Joon Hong, Myung Ho Jeong, Yun Ha Choi, Jum Suk Ko, Min Goo Lee, Won

Yu Kang, Shin Eun Lee, Soo Hyun Kim, Keun Ho Park, Doo Sun Sim, Nam Sik Yoon,
Hyun Ju Yoon, Kye Hun Kim, Hyung Wook Park, Ju Han Kim, Youngkeun Ahn, Jeong
Gwan Cho, Jong Chun Park, Jung Chaee Kang, The Heart Center of Chonnam National
University Hospital, Gwangju, South Korea

Background: Data of the relationship between diabetes mellitus and plaque
characteristics in acute coronary syndrome (ACS) patients are lacking. The aim of this
study was to assess the plaque characteristics in culprit lesions in diabetic ACS patients.
Methods: We performed grey-scale intravascular ultrasound (IVUS) analysis in 422
ACS patients. By subgroup analysis, we assessed the impact of diabetes mellitus on
IVUS findings in 112 acute myocardial infarction (AMI) patients with plaque ruptures and
also evaluated the relationship between diabetes mellitus vs. plaque composition and
the incidence of thin-cap fibroatheroma (TCFA) using virtual histology (VH)-IVUS in 310
ACS patients.

Results: High-sensitivity C-reactive protein (hs-CRP) was significantly elevated (2.6+3.8
mg/dl vs. 0.6+1.4 mg/dl, p=0.008), multivessel disease was more common (65% vs. 29%,
p<0.001), and plaque burden was greater (79.7+9.8 mm? vs. 74.2+8.9 mm?, p<0.001)
in diabetic group. In the subgroup analysis in 112 AMI patients with plaque rupture, the
presence of multiple plaque ruptures (60% vs. 29%, p=0.001) and thrombus (72% vs.
52%, p=0.032) were more common in diabetic group, and diabetes mellitus was the
independent predictor of hs-CRP elevation (HR: 3.030, 95% CI: 1.204-7.623, p=0.019)
and multiple plaque ruptures (HR: 2.984, 95% Cl: 1.311-6.792, p=0.009) by multivariate
analysis. In 310 VH-IVUS subsets, the absolute and % necrotic core volumes were
significantly greater (16.9+15.1 mm?® vs. 11.5+11.4 mm®, p<0.001, and 17.3+9.4% vs.
13.7+7.5%, p<0.001, respectively), and the presence of at least one TCFA (60% vs. 42%,
p=0.003) and multiple TCFAs (28% vs. 11%, p<0.001) within culprit lesions were more
common in diabetic group, and diabetes mellitus was the only independent predictor of
TCFA by multivariate analysis (HR: 2.139, 95% CI: 1.266-3.613, p=0.004).
Conclusions: Diabetic ACS patients have more plaques, and have characteristics
of plaque vulnerability and a different composition of plaques, and have elevated
inflammatory status compared with non-diabetics for those presenting with ACS.
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3:30 p.m.

2523-839 Visibility and Quantitative Assessment of

Biodegradable Magnesium Alloy Stents by

Intravascular Ultrasound and Optical Coherence
Tomography

Holger Hetterich, Burcu Gul, Andreas Konig, Ill, Andreas Schober, Thomas Schiele, Volker
Klauss, Johannes Rieber, Medizinische Poliklinik, University of Munich, Munich, Germany

Background: Biodegradable magnesium alloy stents (Mg) provide mechanical stability
for weeks after PCI and demonstrate complete degradation without longterm impairment
vessel function. Lately feasibility and safety of Mg was demonstrated. Since Mg are not
visible by angiography, intravascular ultrasound (IVUS) and optical coherence tomography
(OCT) are two imaging methods used for assessment of stent parameters. The aim of this
study was to compare IVUS and OCT for the assessment of Mg and to compare the
findings to bare metal stents (BMS).

Methods: Four mini pigs (55+7kg) were imaged with fluoroscopy, IVUS and OCT at
implantation and after 4 weeks. Mg and BMS were randomly distributed in all three coronary
vessels. Cross sectional images were obtained each millimeter, both by OCT and IVUS.
Results: 120 cross sections were analyzed by IVUS and OCT. By IVUS the number of
Mg visible struts per cross section at implantation and harvesting was 6.62+0.83 and
4.70+1.11 (p=n.s.), strut thickness was 0.22+0.03mm and 0.15+0.03mm (p<0.05). In
OCT the number of Mg struts was 8.0+1.0 and 6.20+0.8 (p<0.05), strut thickness was
0.05+0.01mm and 0.06+0.014mm (p<0.001). The values for BMS were similar to those
for Mg at implantation. OCT was able to detect more struts (p<0.005) but was associated
with a lower strut thickness (p<0.001) than IVUS, underestimating the original strut
thickness. A moderate correlation between IVUS and OCT measurements was observed
for lumen- (r=0.44, p<0.05), stent- (r=0.67, p=0.001) and vessel-area (r=0.71, p<0.05).
However, all parameters were underestimated by OCT, when compared to IVUS. Blant-
Altmann analysis revealed a mean difference of 0.71mm? for lumen area, 0.18mm? for
stent area and 0.27mm? for vessel area. The differences between the measurements did
not vary significantly for Mg or BMS.

Conclusion: Mg can be visualized by IVUS and OCT. Due to the better spatial resolution
of OCT and the unique imaging characteristics, OCT should be the preferred method for
qualitative assessment of Mg, e.g. to image the degradation process. Despite the higher
resolution capacity of OCT, IVUS appears to be superior for quantitative measurements
of vessel- and stent dimensions of Mg in-vivo.

3:30 p.m.
2523-840 Hypoadiponectinemia Is Associated With Greater

Atheroma Burden in Reference Segment of Coronary
Artery

Hideki Kitahara, Yoshio Kobayashi, Issei Komuro, Chiba University Graduate School of
Medicine, Chiba, Japan

Background: There is little information about relationship between plasma adiponectin
and plaque burden in reference segment of coronary artery.

Methods: Intravascular ultrasound (IVUS)-guided percutaneous coronary intervention
(PCI) and measurement of plasma high-molecular weight adiponectin were performed
in 80 patients. Lumen and external elastic membrane (EEM) areas in segment without
significant stenosis (<50% stenosis) were measured at 1-mm intervals; the target lesion
for PCl including 5-mm proximal and distal references were excluded. Median measured
length was 23 mm. To compensate the difference in pullback length among coronary
arteries, normalized total plaque and media volume (TPV) was calculated as TPV
/ number of slices in pullback x median number of slices in study population. Percent
plaque and media volume (PPV) was calculated as TPV / X external elastic membrane
cross-sectional area x 100. Patients were classified into 2 groups according to adiponectin
level: adiponectin >4 pg/mL (n=34) and <4 pg/mL (n=46).

Results: There was no significant difference in the incidence of diabetic patients between
the normal adiponectin group and the hypoadiponectin group (32% vs. 26%, p=0.54).
Table shows IVUS measurements. There was significant correlation between adiponectin
level and normalized TPV (r=-0.26, p=0.02) and PPV (r=-0.46, p<0.001).

Conclusion: Hypoadiponectinemia may be associated with greater plaque burden in
reference segment of coronary artery.

Results
Adiponectin level >4 pg/mL <4 pg/mL p Value
Normalized EEM volume (mm3) 280 + 109 295 + 114 0.55
Normalized lumen volume (mm3) 172 + 58 157 + 65 0.29
Normalized TPV (mm3) 108 + 59 138 + 60 0.03
PPV (%) 36.9+8.4 46.2 + 8.6 <0.001
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Orange County Convention Center, West Hall D

3:30 p.m.
2524-841

Hybrid procedures in the management of patients with
CHD: Results of a multi-institutional registry

Ralf Holzer, Lisa Bergersen, Joanne Chisolm, Sharon Hill, Russel Hirsch, Audrey
Marshall, Jacqueline Kreutzer, Alistair Phillips, Mark Galantowicz, John Cheatham,
Nationwide Children’s Hospital, Columbus, OH, Boston Children’s Hospital, Boston, MA

Introduction: Procedural cooperation between cardiac surgeon and interventional
cardiologist to facilitate interventions, such as device delivery or angioplasty (Hybrid
procedure) has become increasingly common in the management of patients with CHDz.
Outcome data on these Hybrid interventions (Hybrids) is limited.

Methods: Data was prospectively collected using a multi-center registry (C3PO).
Between 02/07 and 09/08, 7 institutions submitted details on 5941 cardiac catheterization
procedures. Procedural data and adverse events (AE) of 71 Hybrids was evaluated.
Results: The median number of Hybrids per center was 5 (0 to 44). 55/71 (77.5%) Hybrids
were performed at 2 centers. The median weight was 3.4kg (0.7-86kg). 49/71 (69%)
cases were performed in patients with single ventricle, while 22/71 (30.9%) cases were
performed in patients with 2-ventricle circulation. In 12/71 (16.9%) cases, patients were
on inotropic support and 8/71 (11.2%) cases were performed within 30 days of previous
cardiac surgery. Hybrids included PDA stent placement (n=41), pulmonary artery stent/
balloon (n=13), BAS (n=7), VSD device closure (n=5), ASD/fenestration device closure
(n=2), aortic stent/balloon (n=3), other stent/balloon (n=5), pulmonary valvuloplasty (n=1),
and other procedures (n=5). The median fluoroscopy time was 3.7min (0-74min). 13 AE
occurred in 11/71 (15.5%) Hybrids. Minor AE were documented in 8/71 (11.3%) cases,
moderate AE in 3/71 (4.2%) cases, major AE in 1/71 (1.4%) cases, and catastrophic AE
in 1/71 (1.4%) cases. The type of AE documented included arrhythmias (n=5), hypoxia or
hypotension (n=2), vessel trauma (n=1), cardiac perforation (n=1), CNS event (n=1), and
other events (n=3). 6/13 (46.1%) AE were classified as not preventable, 5/13 (38.5%) AE
as possibly preventable, and 2/13 (15.4%) AE as preventable.

Conclusion: Hybrids are performed in many centers and include a large spectrum of
interventions. They are often performed in the early postoperative period or in sick and
unstable patients. Hybrids are safe with a low incidence of major or preventable adverse
events. Procedural definitions of these innovative procedures are required to facilitate
prospective data collection.

3:30 p.m.

2524-842 Midterm Follow-up after Helex Device Closure of Patent
Foramen Ovale for Prevention of Paradoxical Embolic

Events

John F. Rhodes. Jr., Amanda S. Green, Piers C.A. Barker, J. Curt Fudge, Duke
University Medical Center, Durham, NC

Background: Patients (pts) with a paradoxical embolism as the potential etiology of their
symptoms are at risk for recurrent events. Closure of a coexistent patent foramen ovale
(PFO) eliminates paradoxical embolization as a mechanism for recurrence. Although
midterm follow-up are available for other devices few data are available regarding the
HELEX. Methods: All pts at a single center who underwent PFO closure using the GORE
HELEX Septal Occluder between 10/06-10/08 were retrospectively reviewed. Procedures
were performed as an outpatient using standard technique. All pts had anatomic assessment
using a “stop-flow” balloon technique and intracardiac echocardiography. All pts were treated
with Clopidogrel or warfarin for 1 month and aspirin for 6 mos. Follow-up was routinely
performed at 12-24 hrs, 1month, 6 mos, and yearly including transthoracic echocardiography
and upper extremity injection of agitated saline at rest and during valsalva. Results: There
were 108 pts that underwent HELEX PFO device closure during the study period. The
median age was 54.2 yrs (range: 22.1-75.9). Procedural indication included stroke (n=71),
multiple transient ischemic attacks (n=23), migraine headache with aura (n=7), systemic
embolic event (n=3), and systemic hypoxemia (n=4). Although each pt had a PFO; 38 had
an atrial septal aneurysm (ASA), 9 had additional fenestrations, 3 had Chiari’s network, and
18 had a tunnel length >18mm. The mean PFO balloon diameter was11.2+3.5mm (range:
7-20). The device was successfully placed in 107 pts with 1 pt having the device removed
due to excessive mobility within the ASA. There were no procedure-related adverse events.
With a Median follow-up of 10.8mos (range: 0.2 - 24) there have been no recurrent embolic
events and 2 late adverse events including one pt with medically treated arrhythmia and one
pt with a rash. Overall, 4 pts (3.7%) have a persistent right to left shunt including 3 with trivial
and 1 with moderate. Conclusions: These data indicate that Helex device PFO closure is
safe and effective in preventing recurrent paradoxical embolism and should be considered
an alternate to life-long pharmacologic therapy or other available devices.

3:30 p.m.

2524-843 Do we need to stent discrete (shelf-like) coarctation?

Mohamed Eid Fawzy, Ahmed Fathala, Hani Sergani, Mohammed Kandeel, Amr Badr,
Abdulaziz Al Ghamdi, Bruce Dunn, King Faisal Specialist Hospital & Research Centre,
Riyadh, Saudi Arabia

Background: Although the immediate and intermediate-term results of balloon angioplasty
(BA) for patients with aortic coarctation (AC) have been encouraging, there is paucity of
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data on long-term follow-up results. This study evaluated the long-term (up to 22 years)
follow-up results of BA in adolescent and adult patients with discrete (shelf-like) aortic
coarctation (AC) and compare the findings with the reported results of stenting of AC.
Methods: Follow-up data of 58 patients (mean age 24+9 years) undergoing BA
for discrete AC at median interval of 13.4 years (range 1-22 years) including cardiac
catheterization, magnetic resonance imaging, and Doppler echocardiography form the
basis of this study.

Results: No early deaths occurred. Balloon angioplasty produced immediate reduction in
peak AC gradient from 60+22 mmHg to 8.5+8 mmHg (P<0.0001). Follow-up catheterization
12 months later revealed a residual gradient of 5+6.4 mmHg (P=0.01). Five patients (8%)
with suboptimal initial outcome (peak gradient>20 mm Hg) developed restenosis, and 4
of these had successful repeat angioplasty. Aneurysm developed at the site of dilatation
in 4 patients (7%). Follow-up magnetic resonance imaging (up to 22 years) revealed no
new aneurysm. In one patient, the aneurysm increased in size, but no recoarctation or
appreciable changes in the Doppler gradient across the AC site was noted. The blood
pressure had normalized without medical treatment in 29 (50%) of the 58 patients.
Conclusions: Long-term results of BA for discrete AC are excellent and compare
favorably with the reported results of stenting, accordingly stenting is not necessary for
discrete AC.

3:30 p.m.
2524-844

Balloon Aortic Valvuloplasty in Neonates: a Single-
Center 10-year Experience

Christopher J. Petit, Frank F. Ing, Raphael Mattamal, Alan W. Nugent, Henri Justino,
Baylor College of Medicine, Houston, TX

Background: Severe aortic valve stenosis in neonates is among the most challenging
forms of congenital heart disease. Balloon aortic valvuloplasty is the treatment of choice,
though rates of complications and need for surgical or catheter-based re-intervention
have been reported to be high. We report a 10 year experience with this procedure.
Methods: The records of all neonates (age <33 days) who underwent balloon aortic
valvuloplasty at Texas Children’s Hospital from January 1, 1998 to October 30, 2008 were
reviewed. Pre- and post-procedure echocardiographic, catheterization, and surgical data
were obtained. Attention was paid to baseline and post-procedure valve gradient, aortic
and mitral valve insufficiency, left ventricular systolic function, and need for repeat cath or
surgical procedures, including valvotomy, Ross, or prosthetic valve replacement.
Results: 39 neonates underwent valvuloplasty at a mean age of 14.6 (+10.8) days and
weight of 3.18 (+ 0.61) kg. The peak and mean gradients by echo were 78.5 (+28.4)
and 43.0 (+16.7) mmHg respectively. Catheterization demonstrated pressure gradient
was 60.0 (+25.8) mmHg, which decreased to 16.5 (+8.5) mmHg following balloon
valvuloplasty (p<0.01). Aortic insufficiency increased from a baseline of 0.17 (+0.38) to
0.85 (+0.66) based on a 4-point grading system (p<0.01). At a follow-up of 2.7 (+ 3.0)
years, the mean valve gradient by echo was 16.6 (+10.8) mmHg, and aortic insufficiency
1.8 (+0.9). 5 patients (12.8%) underwent repeat valvuloplasty 136 (+58) days following
the initial catheterization and 4 other patients (10.2%) underwent Ross or prosthetic valve
replacement. Of three patients who underwent prograde valvuloplasty, 2 experienced
severe mitral injury, one requiring surgical replacement. Two patients experienced cardiac
arrest. There were no deaths.

Conclusion: Balloon aortic valvuloplasty is an effective and safe therapy for critical and
severe neonatal aortic valve stenosis. Aortic valve insuffiency commonly increases to
a mild degree following intervention, and rarely, mitral injury can occur with prograde
approach. Approximately one quarter of neonates will require repeat balloon or surgical
intervention.

3:30 p.m.
2524-845

Pulmonary Valvuloplasty in Adults Using the Inoue
Balloon Catheter

Hung Manh Pham, Hieu Lan Nguyen, Quang Ngoc Nguyen, Hung Minh Nguyen, Huong
Nam Khong, Loi Doan Do, Viet Lan Nguyen, Khai Gia Pham, Hanoi Medical School,
Hanoi, Viet Nam, Vietnam Heart Insitute, Bachmai Hospital, Hanoi, Viet Nam

Background: Although pulmonary valvular stenosis is not uncommon in adults. There are
few reports of percutaneous pulmonary valvuloplasty in adults, especially using Inoue balloon.
OBJECTIVES: This report describes the experience in adult patients undergoing Pulmonary
valvuloplasty using Inoue balloon and evaluates its effectiveness and tolerance.

Methods: Over an 8-year period (2000-2007), pulmonary valvuloplasty using Inoue
balloon was considered in 71 adult patients [43 men, 28 women; mean age 28.0 years
+ standard deviation (SD) 10.3; range 16-53 years] with congenital pulmonary valve
stenosis. Thirty-four patients were asymptomatic with pulmonary systolic murmurs,
although 36 patients presented with dyspnea. Before the procedure, the peak-to-peak
transpulmonary valve gradient was 91+40 mmHg SD, with a mean right ventricular
systolic pressure of 107+41 mmHg SD.

Results: The procedure was technically successful in all patients but one (98.59%). One
failure because balloon could not pass through pulmonary orifice valve due to very tight
valve stenosis. Among all patients with technical success all tolerated well and free of
major complications. The mean right ventricular systolic pressure and the pulmonary
valvular peak-to-peak systolic gradient decreased from 107+41 to 5619 mm Hg (p =
0.001) and 91+40 to 21+7 mm Hg (p = 0.0002), respectively. An infundibular peak-to-peak
systolic gradient either developed (n = 23) or increased (n = 19). None of these patients
were treated with beta-adrenergic blockers before or after the valvuloplasty. Incontrast,
this gradient decreased or did not develop in the remain patients who were on beta-
blokers before procedures. All patients underwent echo follow up study for 6 - 60 months
(mean 24) after treatment, and had no evidence of valvular restenosis. The mean right
ventricular systolic pressure and the mean infundibular peak-to-peak systolic gradient
decreased, compared to the values immediately after valvuloplasty (56 to 47 mm Hg, p =
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0.03, and 28 to 10 mm Hg, p = 0.03, respectively).
Conclusions: The study suggests that pulmonary valvuloplasty in adults using the Inoue
balloon catheter technique is feasible, safe, and effective.

3:30 p.m.
2524-846

Adverse Event Rates in Congenital Cardiac
Catheterization - A Multi-center Experience

Lisa Bergersen, Audrey Marshall, Kimberlee Gauvreau, John Moore, Susan Foerster,
David Balzer, Robert Beekman, Russel Hirsch, William Hellenbrand, Julie Vincent, John
Cheatham, Ralf Holzer, James Lock, Kathy Jenkins, Children’s Hospital Boston, Boston, MA

Background: Single-center adverse event rates for patients with congenital heart disease
undergoing cardiac catheterization vary considerably, due to non-comparable standards
of data inclusion, and highly variable case mix.

Methods: A web based data entry application was developed for the Congenital
Cardiac Catheterization Outcomes Project (C3PO) which prospectively captured
case characteristics and adverse events (AE). Validity and completeness of data was
independently audited. All AE were reviewed by two cardiologists for final classification
of event severity.

Results: Between 2/1/07 and 4/30/08, the database captured 630 biopsy, 1099
hemodynamic, and 2126 interventional cases at 6 participating institutions. The
median number of cases performed per site was 480 (308 to 1526). The data revealed
two distinct cath lab practices with 3 institutions performing a higher frequency of
interventions (excluding biopsies) during a case, 70 to 72% compared to 56 to 57%
in the others. General anesthesia was used in median 70% of cases, varying from 28
to 99% between institutions. 22% (range 15 to 26%) of cases were non-electively or
emergently performed. The median rate of AE reported by institution was 16%, ranging
from 5 to 18%. For interventional cases the median rate of AE reported by institution was
19% (7 to 25%) and 10% for hemodynamic cases (6 to 17%). The incidence of adverse
events was significantly higher for interventional compared to hemodynamic cases (20%
vs 11%, p<0.001), as was the incidence of higher severity adverse events (9% vs 4%,
p<0.001). Major or catastrophic adverse events occurred in 3% of interventional and 1%
of hemodynamic cases, p<0.001. Adverse events in biopsy cases were uncommon, 4%
overall, with <1% considered clinically significant.

Conclusions: In this multi-institutional cohort the incidence of AE is higher and includes
more severe events among interventional cases compared to hemodynamic, and is very
low among biopsy cases. It is likely that case mix diversity affects institutional AE rates
and equitable comparisons will require risk adjustment methods.

3:30 p.m.
2524-847 Pediatric Interventional Cardiology in the U.S. is

Dependent on the Off-Label Use of Approved Medical
Devices

Jamie S. Sutherell, Russel Hirsch, Robert H. Beekman, Ill, Cincinnati Children’s Hospital
Medical Center, Cincinnati, OH

Background: The off-label use of approved medical devices is routine in pediatric
interventional cardiology, but this practice is not well documented or described.
Disadvantages of off-label use include: 1) lack of regulatory oversight to assure device
safety and efficacy; and 2) inability of industry to refine devices for off-label pediatric
applications. The purpose of this study is to evaluate the current prevalence and nature of
off-label device use in an active pediatric interventional program.

Methods: A retrospective review of all non-investigational interventional cardiac
procedures (excluding biopsies and EP ablations) performed at our institution between
July 1, 2005 and June 30, 2008. Interventions performed were compared to the
manufacturer’s labeled indications for each device. Multiple coils were counted once.
Results: During this 3-year period 473 patients (median age 4 years) underwent 595
transcatheter interventions. An approved device was utilized for an off-label application
in 63% of patients, and in 50% of all interventions performed. The most frequent off-label
procedures were stent implantations (99% off-label) and balloon dilations (78%).

Device Type @l lonLabel [Off-Label
Interventions
Balloons (Angioplasty, Valvuloplasty) 243 54 (22%)  [189 (78%)
Occlusion Devices (Septal, Ductal) 169 156 (92%) [13 (8%)
Embolization Coils 80 57 (71%) |23 (29%)
Stents (Biliary, Coronary, Bronchial) 67 1(1%) 66 (99%)
Septostomy Catheters 18 18 (100%) [0 (0%)
Other Devices (e.g. IVC Filter, RF Wire, o o
Blade, Cutting Balloon) 8 © (50%) ° (50%)

Conclusions: In our routine (non-investigational) practice of pediatric interventional
cardiology, 63% of patients underwent procedures utilizing medical devices for off-label
indications. These data underscore the need to enhance cardiac device review and
approval processes in the U.S. to include pediatric applications.

3:30 p.m.

2524-848 Angiojet Rheolytic Thrombectomy in Infants With

Congenital Heart Disease

Gregory Fleming, Khan Mohammed, Dana Janssen, Thomas Doyle, Vanderbilt
Children’s Hospital, Nashville, TN

Background: Thrombotic complications after pediatric cardiac surgery can be life
threatening. Surgical thrombectomy and pharmacologic thrombolysis carry significant
risk in these patients. Angiojet rheolytic thrombectomy (Possis Medical, Minneapolis, MN)
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is a percutaneous method of thrombus removal with proven safety and efficacy in adults
with acute myocardial infarctions, pulmonary embolism, and other indications. We present
our experience with the Angiojet thrombectomy catheter for percutaneous thrombectomy
in infants following congenital cardiac surgery.

Methods: We searched our institutional cardiac catheterization database for infants who
underwent Angiojet thrombectomy, and we reviewed the medical records and angiograms
of each patient identified. The Vanderbilt University Institutional Review Board approved
this study.

Results: Between 11/2005 and 10/2008, ten procedures were performed in eight infants.
The procedure was performed a mean of 23 days from surgery (range 1 to 76 days). The
mean age was 74 days (range 1 to 276 days) with a mean weight of 4.3 kg (range 3.0 to
6.8 kg). All patients had life or limb threatening thrombosis. Indications for thrombectomy
included severe cyanosis, chronic pleural effusions secondary to extensive venous
thrombosis, and acute iliac artery thrombosis. Thrombus was evacuated from pulmonary
arteries in three patients, systemic veins in four patients, a surgical aorto-pulmonary
shunt in two patients, and an iliac artery in one patient. Balloon angioplasty following
thrombectomy was performed in 75% of cases. All patients had significant improvement
in flow across the affected area. Two patients required ECMO support at the time of the
procedure and were successfully weaned from ECMO support following the procedure. 4F
and 5F catheters were used in all procedures. There was one major complication and three
minor complications with no procedural related deaths. Survival to discharge was 62.5%.
Conclusions: Angiojet thrombectomy is an effective treatment for life threatening
postoperative thrombotic complications in infants with congenital heart disease.

3:30 p.m.
2524-849

Left lateral approach to pericardiocentesis in children
and infants

Frank F. Ing, John Breinholt, Richard O’Brien, Christopher Petit, David Nelson, James
Mathewson, Texas Children’s Hospital, Houston, TX

Background: Pericardiocentesis in children & infants has traditionally utilized the subxiphoid
approach originally described by Marfan over 100 years ago. However, the left lateral (LL)
approach using echocardiographic guidance offers an equally effective but shorter, more
direct & perhaps safer route, especially for those pericardial effusions (PCE) that are
loculated &/or posterolaterally located. We report our experience with this approach.
Methods: The records of all pts who underwent pericardiocentesis using the LL approach
from 1/07 to 9/08 at Texas Children’s Hospital were reviewed. Pt profile included age
& primary diagnosis. Pre-procedure echocardiographic measurements of the PCE were
reviewed including size of effusion (mm) seen at the subxiphoid & the posterolateral
locations. Procedural data included location of entry, depth of needle required to enter the
pericardium, amount & type of fluid removed, & complications.

Results: 17 pts (19 procedures) underwent this approach during the study period. Median
age was 8.8 yr (range:1mo-17.25 yr). Presumed etiology was related to blood dycrasias
(7), post viral (4), post-op (2), and others (4). Mean effusion was 7.8 + 4.2mm inferiorly
and 19.3 + 6.2 mm posterolaterally. Needle entry were all in the LL (15) or peri-apical
region (2). Depth of needle entry before fluid was reached ranged from 5 to 20 mm. Single
attempt was successful in 17 of 19 procedures while 2 required an additional attempt due
to entrance into the pleural space. Amount of fluid drained averaged 220 + 120 cc. Serous
fluid was noted in all but 3 (serosanguious). Pericardial drains were left in place in 3. Minor
complications included a small anterior pneumothorax (1) & inadvertent entrance into
pleural space (2) without further sequelae. No major complications occurred.
Conclusion: The LL approach for pericardiocentesis is safe & effective when there is a
significant posterolateral PCE. Entrance from skin to pericardium is no more than 2 cm
thereby minimizing errors related to angle & distance of needle penetration. Rare minor
complications include pneumothorax and entrance into pleural space. This approach
should be considered in the majority of pts with PCE.

3:30 p.m.
2524-850

Incidence of Paradoxical Hypertension in Stent vs.
Surgical Treatment for Coarctation of the Aorta

Priti Patel, Oluwatosin Fatusin, O’'Brian Smith, Henri Justino, Frank F. Ing, Texas
Children’s Hospital, Houston, TX, Baylor College of Medicine, Houston, TX

Background: Paradoxical hypertension (HTN) has been reported following surgical
(SU) repair of coarctation of the aorta (COA). This complication is not well defined in pts
following stent (ST) treatment for COA.

Methods: Retrospective chart review was performed of pts who underwent either ST
or SU treatment for COA from 1/98 to 8/08 at our institution. When adjusted for weight
>20 kg, 79 pts were identified for the study (41 pts in the ST & 38 in the SU groups).
4-extremity systolic blood pressure (SBP) pre & post treatment as well as at 1% clinic
follow up and use of anti-hypertensive medications were reviewed. SBP was defined
as the average upper extremity SBP while SBP gradient was defined as the difference
between the average upper & lower extremity SBP. HTN was defined as SBP > 95"
percentile for age and/or treatment with antihypertensives.

ABSTRACTS - Angiography and Interventional Cardiology (i2 Summit)

Results:
Stent Group Surgical P value
Group
Age (months) (medianzrange) ;g:'g)(ssj. 119 (55- 237) |0.001
1.5 (20-

Weight (kg) (mediantrange) 55.3 (24-100) 34 g)( 0 0.02
1st follow up (days) (mediantrange) 46.5 (6-630) [12 (7-223) 0.001
SBP(mmHg), preprocedure (meanz sd) 134.7 £ 16.0 |130.89 + 17.40.37
SBP(mmHg), postprocedure (meanz sd) 124.9 £ 16.4 |128.05 + 15.8|0.006
SBP(mmHg), follow up (meanz sd) 125.15 + 13.4 |109.65 + 14.3 |0.49
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32.0+21.0 |0.08
22.27 + 17.7 |0.001

SBP gradient(mmHg), preprocedure (meanz sd) [23.4 + 18.4
SBP gradient(mmHg), postprocedure (means sd) (6.4 + 11.3

SBP gradient(mmHg), follow up (meanz sd) 7.0+ 85 5.65 + 8.9 0.35
Antihypertensives, postprocedure 7/41 25/38 0.0001
Antihypertensives, follow up 3/41 10/38 0.03

7/41 pts in ST group (17%) were treated with an oral anti-hypertensive while 25/38 in SU
group (71.4%) were treated with IV medication followed by an oral regimen. At time of
first clinic follow up, 3/41 ST pts (7.3%) and 10/38 SU pts (26.3%) continued to require
antihypertensive medications.

Conclusion: Within 24 hours post procedure, the incidence of paradoxical HTN, the
SBP gradient and use of antihypertensives were significantly higher in the SU group
as compared to the ST group. By the time of 1¢! clinic follow up, SBP and SBP gradients
were comparable for both groups, although the SU group continue to require more use of
medications to control HTN.

12.0RAL CONTRIBUTIONS
2911

Imaging
Monday, March 30, 2009, 4:30 p.m.-6:00 p.m.
Orange County Convention Center, Room W314B

4:30 p.m.

Late Lumen Enlargement and Plaque Regression
Following Use of the Bioabsorbable Everolimus

Eluting Coronary Stent System --- 2-year IVUS and OCT
Results of the ABSORB Study

Yoshinobu Onuma, Patrick W. Serruys, Evelyn Regar, Hector Garcia-Garcia, Nieves

Gonzalo, Susan Veldhof, John A. Ormiston, the ABSORB investigators, Thorax center,
Erasmus MC, Rotterdam, The Netherlands

Background: Metallic drug eluting stents have dramatically reduced restenosis rates
after percutaneous coronary intervention. However, permanent metallic implants
may predispose to late stent thrombosis, endothelial dysfunction, hinder surgical
revascularization and impair coronary imaging with MRI or CT.

Methods: The purpose of the ABSORB Clinical Investigation is to assess the safety and
performance of the fully absorbable everolimus-eluting stent (BVS EECSS, Abbott Vascular,
Mountain View, CA) in the treatment of patients with a single de novo native coronary artery
lesion. Follow-up with multiple imaging modalities including angiography, IVUS, IVUS-VH and
optical coherence tomography (OCT), were obtained at the 6-month and 2-year time points.
Results: Enrolment of 30 patients at 4 clinical sites in Europe and New Zealand was
completed in July 2006. At 2-year follow up the device was shown to be safe with no stent
thromboses or ischemic driven target lesion revascularizations reportetd. The 2-year serial
angiography demonstrated an acceptable in-stent late loss of 0.46 mm. The 2-year serial
IVUS and OCT results, summarized below, are consistent in showing early lumen loss to 6
months, followed by late lumen expansion. IVUS also shows plaque regression at 2 years.
Conclusion: Use of a bioabsorbable everolimus eluting stent is associated with late
lumen enlargement and late regression of plaque volume, which will be discussed along
with results from additional imaging endpoints.

IVUS and OCT results

Post procedure 6 months 2 years
Serial IVUS results
Vessel Volume (mm3) 182.92 186.75 183.74
Plaque Volume (mm3) 99.11 116.49 100.73
Lumen Volume (mm3) 82.83 68.98 82.41
Serial OCT results
Lumen volume (mm3) 84.1 58.0 741

4:42 p.m.

2911-6 The Prevalence of IVUS-Assessed Vulnerable Plaque

Increases With Diabetes Duration

Jason B. Lindsey, Joshua M. Stolker, John A. House, Steven P. Marso, Mid America
Heart Institute, Kansas City

Background: Subjects with diabetes mellitus (DM) are at increased risk for MI. Longer
duration of DM is associated with adverse cardiovascular (CV) events; however, the
mechanism for this risk is unknown. Therefore, we describe the relationship between DM
duration and the frequency of vulnerable plaque, defined as intravascular ultrasound-
Virtual Histology™ (IVUS-VH)-derived thin cap fibroatheroma (TCFA).

Methods: Subjects were enrolled in an IVUS sub-study of a biomarker and gene banking
registry. All patients underwent coronary angiography and IVUS-VH. The region of interest
was the worst 10mm segment (greatest plaque volume over an axial distance of 10mm).
TCFA was defined as plaque thickness>600 pm and >50% plaque burden with confluent
necrotic core >14 pixels along the circumference of the lumen on 3 consecutive frames.
DM duration was assessed by self report

Results: Of 63 diabetic subjects, 51% had DM >10 years. Patients with DM >10 years
were older and less likely to smoke than those with DM <10 years. In univariate analysis,
patients with DM >10 years had significantly more median (IQR) TCFA than those with
DM <10 years (52.4% [5.7-77.5] vs 11.5% [0-26.1], p= 0.02). This relationship persisted
after multivariable adjustment (Figure).

Conclusion: DM duration >10 years is independently associated with increased
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prevalence of vulnerable plaque classified as TCFA. This finding may explain the increased
CV risk associated with longer duration of DM, although further study is warranted.

80

P, 0.004 "
£ 60 B
9
&
B
- 40
2
=
.
k-
o .
<10yr 210 yr

Duration of Diabetes

Adusind for age, gander, hyperipidemia, presence of angina, smoking and heart el

4:54 p.m.

Virtual Histology Intravascular Ultrasound Analysis
of Attenuated Plaques Detected by Greyscale
Intravascular Ultrasound in Patients With Acute
Coronary Syndromes: A PROSPECT Substudy

Xiaofan Wu, Akiko Maehara, Gary S. Mintz, Takashi Kubo, Hiroshi Doi, Kenichi Tsujita,
Junging Yang, Carlos Oviedo, Kai Xu, Yong He, Ning Guo, So-Yeon Choi, Celia
Castellanos, Jeffrey W. Moses, Marin B. Leon, Bernard De Bruyne, Patrick W. Serruys,
Gregg W. Stone, Cardiovascular Research Foundation, New York, NY

Background: Noncalcific, attenuated plaque identified by greyscale intravascular
ultrasound (IVUS) is often seen in pts with acute coronary syndromes (ACS) and is
associated with no reflow and CK-MB elevation post-PCl; Histopathology in a small
number of patients has shown cholesterol clefts, microcalcification, or organized
thrombus. The causes of this greyscale IVUS appearance are unknown.

Methods: We used virtual histology IVUS (VH-IVUS) to study 102 non-stented segments
(which included 38 attenuated plaques) in 64 ACS pts from the PROSPECT trial; the
minimum lumen area site not containing an attenuated plaque was used as control (n=64).
Results: VH-IVUS lesion phenotype included 30 thin-cap fibroatheroma (TCFA), 45 thick
cap fibroatheroma (ThFA), and 27 pathological intimal thickening (PIT), but no fibrous of
fibrocalcific plaques. Fibroatheromas - TCFA or -ThFA were more common at the site of
attenuated plaques than at control sites (97.4% vs 59.4%, P<0.0001) and were associated
with larger necrotic areas (1.4+0.7mm? vs 1.1+0.9mm?, P=0.047) (example in the figure).
Conclusions: One cause of greyscale plaque attenuation appears to be a large amount
of necrotic core. As a result, noncalcific, attenuated plaque identified by greyscale IVUS
indicates the presence of a fibroatherma (TCFA or ThFA) assessed by VH-IVUS.

5:06 p.m.

Predictors of No-Reflow After Percutaneous Coronary
Intervention in Acute Myocardial Infarction Patients
With Plaque Rupture

Young Joon Hong, Myung Ho Jeong, Yun Ha Choi, Jum Suk Ko, Min Goo Lee, Won

Yu Kang, Shin Eun Lee, Soo Hyun Kim, Doo Sun Sim, Keun Ho Park, Nam Sik Yoon,
Hyun Ju Youn, Kye Hun Kim, Hyung Wook Park, Ju Han Kim, Youngkeun Ahn, Jeong
Gwan Cho, Jong Chun Park, Jung Chaee Kang, The Heart Center of Chonnam National
University Hospital, Gwangju, South Korea

Background: Plaque rupture (PR) and subsequent thrombus formation is the most
important mechanism leading to an acute myocardial infarction (AMI). Distal embolization
and no-reflow during percutaneous coronary intervention (PCl) carries a poor prognosis
in AMI patients. It is unclear which factors are associated with no-reflow after PCI in AMI
patients with PR. The aim of this study was to investigate the predictors of the no-reflow
phenomenon after PCI in AMI patients with PR.

Methods: The study group comprised 112 AMI patients who underwent stent implantation
and pre- and post-PCl IVUS examinations. Angiographic no-reflow was defined as TIMI
flow grade 0, 1, and 2. IVUS findings included multiple ruptured plaques (PRs separated
by a >5-mm length of artery containing smooth lumen contours), thrombus (had a
layered lobulated appearance, evidence of blood flow within the mass, and speckling or
scintillation), and plaque prolapse (tissue extrusion through the stent struts).

Results: Of 112 patients who underwent pre- and post-stenting IVUS, no-reflow was observed
in 17 patients (15.2%). High-sensitivity C-reactive protein (hs-CRP) was significantly higher
(6.2+6.0 mg/dl vs. 2.2+2.9 mg/dl, p=0.002) and baseline TIMI flow grade was significantly
lower in no-reflow group (TIMI flow grade <3: 59% vs. 18%, p<0.001). Lesion site plaque plus
media area was significantly greater (12.9+2.6 mm? vs. 10.8+4.2 mm?, p=0.009), remodeling
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index was significantly higher (1.14+0.17 vs. 1.03+0.20, p=0.031), and the presence of
IVUS-detected thrombus (88% vs. 56%, p=0.012), culprit lesion multiple plaque ruptures
(71% vs. 37%, p=0.009), and plaque prolapse (65% vs. 34%, p=0.015) were significantly
more common in no-reflow group. In the multivariate analysis, plaque prolapse (HR=33.02;
95% Cl 3.38-322.75, p=0.003), hs-CRP (HR=1.03; 95% Cl 1.01-1.05, p=0.013), and culprit
lesion multiple plaque ruptures (HR=15.73; 95% Cl 1.61-153.46, p=0.018) were independent
predictors of post-PCI no-reflow in AMI patients with PR.

Conclusions: Elevated hs-CRP and IVUS-detected multiple plaque ruptures and plaque
prolapse are associated with post-PCl no-reflow in AMI patients with PR.

5:18 p.m.

New Index of Microvascular Resistance Reserve for
Evaluating Residual Myocardial Viability in Patients
With Prior Myocardial Infarction

Koichi Tamita, Atsushi Yamamuro, Shuichiro Kaji, Minako Katayama, Makoto Kinoshita,
Natsuhiko Ehara, Takeshi Kitai, Takefumi Yamane, Yoshimori An, Kite Kim, Yutaka
Furukawa, Takashi Akasaka, Kobe General Hospital, Kobe, Japan, Wakayama Medical
College, Wakayama, Japan

Background: Fractional flow reserve (FFR) and coronary blood flow velocity reserve
(CFR) represent physiological quantities used to evaluate coronary lesion severity and
to make clinical decisions. However, resistive vessel dysfunction may blunt the maximal
hyperemic response in patients with prior myocardial infarction (Ml). The aim of this study
was to examine the effect of residual viability on intracoronay physiological assessments
in the infarct-related coronary arteries.

Methods: FFR and CFR were assessed in 52 consecutive patients with 52 intermediate
coronary lesions (between 40% and 70% diameter stenosis by visual assessment) in
the infarct-related coronary arteries. Flow-derived microvascular resistance (MVR) was
calculated as the ratio of mean distal pressure to average peak blood flow velocity. MVR
reserve (MVRR) was defined as the ratio of MVR at rest to hyperemic MVR. Patients were
divided into two groups based on residual myocardial viability assessed by thallium-201
SPECT; 38 patients with viable myocardium and 14 patients with nonviable myocardium
in the infracted area. Redistribution patterns or residual maximal myocardial activity >50%
are indices of tissue viability.

Results: Intracoronay physiological assessments showed significantly lower hyperemic
averaged peak blood flow velocity (29.8+10.1 vs 41.7+16.8 cm/s; p=0.016), higher FFR
(0.88+0.07 vs 0.82+0.09; p=0.026), lower CFR (2.15+0.79 vs 2.78+0.90; p=0.025), higher
hyperemic MVR (2.63+0.92 vs 1.83+0.75 mmHg/cm/s; p=0.0051), and lower MVRR
(2.47+1.03 vs 3.50+1.32; p=0.011) in nonviable myocardial group compared with viable
group. The best cutoff value to predict residual viable myocardium was 2.3 for hyperemic
MVR (sensitivity=0.89 and specificity=0.67).

Conclusion: These data indicate that the hemodynamic impact of intermediate coronary
lesions depends on the amount of residual myocardial viability in patients with prior
MI. The evaluation of MVR is clinically useful to assess residual myocardial viability in
patients with prior MI.

5:30 p.m.
2911-10 Near-Infrared Spectroscopic Detection of Lipid-Core

Coronary Plaques Remote From the Target Lesion in
Patients Undergoing PCI

James A. Goldstein, Simon R. Dixon, Philippe L. LAllier, Jeffrey W. Moses, John L.
Petersen, Donald E. Cutlip, Giora Weisz, Robert D. Safian, Michael J. Hendricks,
Stephen T. Sum, James E. Muller, Mitchell W. Krucoff, Jean-Claude Tardif, Sergio
Waxman, Gregg W. Stone, William Beaumont Hospital, Royal Oak, MI, Montreal Heart
Institute, Montreal, QC, Canada

Background: It has been observed that patients (pts) undergoing PCI often have multiple
unstable plaques by angiography. A catheter-based near-infrared spectroscopy (NIRS)
system has recently been cleared by the FDA for detection of LCP. We utilized this NIRS
system to identify LCP remote from the target lesion that might be associated with a
higher risk of a subsequent coronary event.

Methods: Scanning NIRS was performed in pts in the SPECTACL study undergoing PCI
for stable angina or an acute coronary syndrome. Target lesions for PCI were identified by
conventional angiography. The target vessel was then analyzed for the presence of LCP
remote (=10mm) from the target lesion.

Results: NIRS scans of a single vessel were performed in 56 patients. NIRS revealed
remote LCP in 11 of the 56 pts. The remote LCP was associated with a significant
stenosis (>50% diameter narrowing detected by angiography) in only 2 of the patients;
in the remaining 9, the remote LCP was not associated with a stenosis and hence not
detectable by conventional methods.

Conclusions: NIRS results indicate that the occurrence of LCP remote from the
target lesion, and not associated with stenosis, is a relatively frequent finding. Figure
1. Chemogram from a subject enrolled in SPECTACL indicating LCP (yellow) proximal
and distal (62mm, 50mm, and 2mm locations) at a location remote to the target stenosis
(green). Angiographically, the vessel diameters at these remote LCP are not narrowed.
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