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918-221 Prediction of Transition to Chronic Atrial Fibrillation in

Elderly Patients With Nonvalvular Paroxysmal Atrial
Fibrillation by Transthoracic Doppler Echocardiography

Koichi Sakabe, Nobuo Fukuda, Yamato Fukuda, Satofumi Morishita, Hisanori
Shinohara, Yoshiyuki Tamura, National Hospital Organization, Zentsuji National
Hospital, Kagawa, Japan

Background: Nonvalvular atrial “brillation (AF) becomes common arrhythmia in elderly
people. It is well known that paroxysmal AF (PAF) often precedes the establishment of
chronic AF (CAF). However, it remains dif‘cult to predict the transition from PAF to CAF
in elderly people. The purpose of this study was to determine prospectively whether
transthoracic echocardiography is useful for the prediction of the transition to CAF in
elderly patients with nonvalvular PAF.

Methods: To evaluate the ability to predict the transition to CAF, 42 consecutive elderly
patients (r 65 years) with nonvalvular PAF (22 males; 73 + 8 years) were prospectively
followed after general transthoracic echocardiography. The study endpoint was the
transition to CAF (persistent or permanent AF; r 6 months) during the follow-up period.
Results: During a follow-up of 32 + 24 months, 12 patients acquired CAF. Patients with
CAF, compared with those without, showed signi“cantly lower peak A velocity (A) (57 + 19
vs 76 + 18 cm/sec, p = 0.005) and higher E/A ratio (1.46 + 0.66 vs 0.91 + 0.27, p = 0.0004)
of transmitral in”ow (TMF) such as spseudonormalization patternZ, and lower peak atrial
reversal wave velocity (20 + 5 vs 27 + 7 cm/sec, p = 0.01), higher peak diastolic wave
velocity (D) (52 + 16 vs 40 + 10 cm/sec, p = 0.01), and lower peak systolic/diastolic wave
velocity ratio (S/D ratio) (1.04 + 0.33 vs 1.46 + 0.39, p = 0.003) of pulmonary venous "ow
(PVF). No signi“cant differences were found with respect to other parameters. Kaplan-
Meier analysis revealed that the transition to CAF was signi“cantly observed more often
when A b 70cm/sec (mean value) (p = 0.03) and E/A ratio r 1.07 (p = 0.04) of TMF, and D
r 44 cm/sec (p = 0.02) and S/D ratio b 1.34 (p = 0.02) of PVF. All patients acquired CAF
when E/A ratio r 1.15 (n = 6) or S/D ratio b 0.75 (n = 3).

Conclusions: This prospective study suggests that (i) elderly patients at high risk for
the transition to CAF seem to have spseudonormalization patternZ of TMF and «diastolic
dominant patternZ of PVF, and that (ii) transthoracic Doppler estimation of TMF and PVF
could be useful to identify elderly patients at risk for the transition from nonvalvular PAF to
CAF, and could be attractive because of the ease of acquiring the data.

10:00 a.m.
918-222 Improvement of Cardiac Function Early After

Circumferential Pulmonary-Vein Ablation for Atrial
Fibrillation, Serial Observation by Echocardiography

Miki Horigome, Jun Koyama, Mitsuaki Horigome, Kazunori Aizawa, Hiroki Kasai,
Takeshi Tomita, Setsuo Kumazaki, Hiroshi Tsutsui, Yoshikazu Yazaki, Osamu Kinoshita,
Uichi Ikeda, Shinshu University, Matsumoto, Japan

Background: Recently the circumferential pulmonary-vein ablation has been reported to be
effective for restoring sinus rhythm in patients with atrial “brillation (AF). Although it was reported
that sinus rhythm and atrial contraction recovered several months after the maze procedure, no
data exist regarding atrial and left ventricular functional recovery early after ablation.

Methods: Thirteen consecutive patients were studied with echocardiography before and
after the circumferential pulmonary-vein ablation for AF (before, day 2, day3, day4, day
7, and day 30). Standard 2 dimensional and Doppler "ow echocardiography (transmitral,
pulmonary venous, and LV out”ow tract records) were performed.

Results: Peak velocity of the early diastolic wave (E wave) had signi“cant reduced and
peak velocity of the left ventricular diastolic “lling wave (A wave) had signi“cant increased
at day 7 compared with just after ablation. Deceleration time of E wave and velocity time
integral of left ventricular out”ow tract had signi“cant increased at day 30 after ablation.
Conclusions: Atrial contraction and cardiac output recovered early after circumferential
pulmonary-vein ablation. However left atrial and ventricular diameter didnet decrease in
this observation period unlike previous reports.

Echocardiographic parameters *:P<0.05 vs day?2

before day2 day3 day4 day7 day30
Left atrial diameter(mm)|45+5 4445 4815 4614 4615 4414
Left ventricular end- ;. ¢ 4716 48+3+  |48:6 4743 4745
diastolic diameter(mm)
Fraction Shortening(%) |39+7 39+8 41+6 39+10 3915 38+7

Transmitral "ow-E(m/s) [0.87+0.20 [0.85+0.19 [0.91+0.20 [0.88+0.18 P.76+0.10* [0.74+0.25*
Transmitral "ow-E-

- 19056 180+34 180430 183+45  [192+34 225+35%
deceleration time(ms)
Transmitral "ow-A(m/s) 0.39+0.12 [0.40£0.13 [0.38+0.17 [.43+0.12* [0.63+0.24*
pulmonary venous 1y .15 13105  [15:06 |14:0.4 [1L6:05  [10£0.2*
ow-D/S
Pulmonary venous "
ow-A(mls) 0.18+0.05 |0.21+0.09 |0.17+0.09 [0.20+0.06 |0.22+0.06
Left ventricular out’ow
tract-velocity time 16.3+4.1 [17.5+2.9 |[18.0£2.8 [18.7+3.5 |19.0+3.1 [19.6+3.2*
integral(cm)
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918-223 3D Dynamic Shape Parameters Stratify Functional
Myocardial Performance Better than Diastolic
Sphericity: A 3D Echocardiographic Assessment

lvan S. Salgo, William B. Ackerman, Roberto M. Lang, University of Chicago, Chicago,
IL, Philips Medical Systems, Andover, MA

Introduction. Progression of heart failure is important in stratifying patient response to
therapy. Methods used to assess LV remodeling include 2D echocardiography derived LV
volume and the end-diastolic sphericity index. We developed new parameters to measure
dynamic 3D LV shape throughout the cardiac cycle and hypothesized that they would aid
in stratifying LV function better than diastolic sphericity alone.

Methods. We studied 12 normal subjects and 9 dilated cardiomyopathic patients using
real-time 3D echocardiography (Philips SONOS7500/iE33). Endocardial surface was
segmented using semi-automated border detection without geometrical assumptions
(3DQ-Adv, QLAB). We computed numerically global measures of shape including
sphericity, mean, Gaussian, maximum, minimum, circumferential and longitudinal
curvatures at each point in the cardiac cycle.

Results. Traditional diastolic sphericity index (SPH_D) correlated poorly with ejection
fraction (r=-.50, p=.02), whereas systolic sphericity (SPH_S) correlated better (r=-.79,
p=.00002). Mean systolic curvature of the LV surface (r=.78) was superior to the mean
diastolic one (r=.53). Maximum systolic curvature (r=0.84) was superior to the maximum
diastolic one (r=.54). Conclusion. Traditional static diastolic shape assessment of LV
remodeling alone is inferior to dynamic assessment 3D LV shape. Complete dynamic
3D shape assessment may be useful in following post-infarction patients and those
undergoing CRT.

10:00 a.m.
918-224 Diagnosis of Coronary Artery Disease by Detection of Post-
Ischemic Diastolic Dyssynchrony after Treadmill Exercise
Using Strain Image Derived from 2D Speckle Tracking

Katsuhisa Ishii, Takahiro Sakurai, Kazuaki Kataoka, Makoto Imai, Takeshi Aoyama,
Kunihisa Miwa, Kansai Denryoku Hospital, Osaka, Japan, Hamamatsu Rousai Hospital,
Shizuoka, Japan

Background: Regional left ventricular (LV) diastolic dysfunction has been suggested to

be a sensitive marker of coronary ischemia and may persist after transient myocardial
ischemia. Strain image (SI) derived from 2D speckle tracking technology enables
quanti“cation of regional myocardial function without tethering effect and Doppler angle
dependency with high temporal resolution. Coronary artery disease (CAD) can be
diagnosed accurately by the detection of post-ischemic regional LV diastolic dyssynchrony
after treadmill exercise stress test using SlI.

Methods: Consecutive 114 patients (73 men; 66+8years) with diagnosed effort angina
(CCs class II: 83 and class IlI: 31) were studied. Prior to coronary angiography (CAG)
Strain images (Aplio, Toshiba) were acquired before and 5 minutes after the treadmill
exercise stress test in the short-axis, apical long-axis, two-chamber and four-chamber
views. Radial/transversal strain curves were obtained at each segment, and the end
systolic values of strain at the closure of aortic valve(A) and at the one third of diastolic
duration(B) were measured. The Sl-diastolic index (SI-DI) was determined as (A-B)/
Ax100%. The ratio of SI-DI before and after exercise was de“ned as the SI-DI ratio and
was used to identify regional LV diastolic dyssynchrony.

Results: A total 684 segments were evaluated. SI-DI decreased from 61+12 to 18+11
% (p<0.001) in the perfusion territories of signi“‘cant coronary stenoses ( r75% luminal
diameter) after exercise, whereas it remained unchanged from 64+12 to 60+13 % (NS)
in those of no signi“cant stenosis. Regional LV diastolic dyssynchrony (SI-DI ratio with
a cut off value of 0.5) after exercise was detected in 217 (sensitivity: 90%) of 241 areas
perfused by signi“cant stenotic coronary arteries and in 58 (speci‘city: 87%) of 443 areas
perfused by non-stenotic arteries. In the same study population Exercise Single Photon
Emission Computed Tomography using Thallium-201 gave a sensitivity of 82% and a
speci“city of 84% for the diagnosis of CAD. Conclusion: Detection of post-ischemic

regional LV diastolic dyssynchrony after treadmill exercise using Sl is a readily available,
sensitive method for the diagnosis of CAD.

Downloaded from content.onlingjacc.org by on February 10, 2012
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10:00 a.m.
918-225 Gene Delivery for Therapeutic Angiogenesis is More
Effective by Ultrasound-Mediated Destruction of Carrier
Microbubbles than by Direct Intramuscular Injection

Jeremy Kobulnik, Michael A. Kuliszewski, Jonathan R. Lindner, Michael Lekas,
Alexander L. Klibanov, Duncan J. Stewart, Howard Leong-Poi, St. Michael's Hospital,
Toronto, ON, Canada, Oregon Health Sciences University, Portland, OR

Gene delivery for therapeutic angiogenesis is most commonly performed by direct
intramuscular  (IM) injection. Ultrasound-mediated (UM) destruction of carrier
microbubbles represents an alternative method of gene delivery. The objective of our
study was to compare the efficacy of VEGF,, delivery by IM injection to that by UM
delivery of intravenous plasmid-bearing microbubbles, in a rat ischemic hindlimb model.
Methods: A plasmid vector was constructed for the co-transfection of human VEGF
and GFP. Hindlimb ischemia was produced by iliac artery ligation in 48 rats. At day 14
post ligation, microvascular blood flow (MBF) in the proximal hindlimb muscles were
assessed by contrast-enhanced ultrasound (CEU). In 24 rats, VEGF, ,/GFP plasmid (500
Hg DNA) was injected IM into the ischemic hindlimb adductor muscles at 5 sites. The
remaining 24 rats underwent UM delivery of VEGF, /GFP plasmid (500 pg DNA) coupled
to 1x10° cationic microbubbles. Perfusion was re-assessed by CEU at days 17, 28 and
54 (n=8 for each time point/treatment group). Transfection was assessed by the extent of
GFP positive cells on confocal microscopy and real time PCR.

Results: Prior to plasmid delivery, normalized MBF for the ischemic muscle were similarly
reduced in both treatment groups. Both IM and UM delivery of VEGF  produced a
significant increase in normalized MBF (0.56+0.16 v 0.38+0.13, p<0.005, and 0.91+0.30
v 0.44+0.15, p<0.001 respectively), with a trend to a greater improvement in MBF for
UM vs IM delivery. By day 54, MBF was significantly greater in UM-treated animals as
compared to IM (0.63+0.15 v 0.47+0.13, p<0.05). GFP/VEGF, ., mRNA expression by
real-time PCR was detected at days 17 and 28, and was greater for IM. Fluorescent
confocal microscopy demonstrated a robust GFP signal for both treatment groups at day
17, being localized predominantly within the vascular endothelium for UM delivery, and in
focal perivascular and interstitial regions for IM delivery.

Conclusions: Transfection of VEGF by UM delivery is more effective than direct IM
delivery, with a more persistent increase in tissue perfusion. UM delivery results in
directed vascular transfection, which may account for the more efficient angiogenesis.

10:00 a.m.
918-226 Prediction of Myocardial Viability with Tissue Doppler

Imaging in Patients with Acute Anterior Myocardial
Infarction after Primary Reperfusion Therapy

Seong-Mi Park, Leann M. Lepa, Charles J. Bruce, Krishnaswamy Chandrasekaran,
Abhiram Prasad, Charanijit Rihal, Malcolm R. Bell, Jae K. Oh, Mayo Clinic, Rochester, MN

Bakground In patients with acute myocardial infarction (AMI), it is clinically important
and advantageous to distinguish akinetic, but viable from nonviable The purpose of this
study was to determine whether Tissue Doppler Imaging can predict the recovery from
AMI after reperfusion with percutaneous coronary intervention (PCI).

Methods Consecutive patients with the following inclusion criteria were enrolled: 1) first
confirmed acute ST elevation MI, 2) requiring primary PCI to thelrft anterior descending
(LAD) with post PCI TIMI flow grade 3, and 3) akinetic apical walls and normal basal walls on
conventional 2-dimensional echocardiography. Tissue velocity imaging (TVI) and strain rate
imaging (SRI) values were obtained from the ventricular septum and lateral wall at the basal
and apical walls, using apical 4 chamber view at day 1 (within 24 hours of PCI) and more
than 5 weeks later. The presence of positive value of TVI and the negative value of SR during
isovolumic contraction period (TVI, . and SR, respectively) at 1 day were determined.
Results Twenty AMI patients (63+16 years) were enrolled and their follow-up studies
were done at 9 + 4 weeks. Of 40 akinetic apical walls, 19 walls improved to normal wall
motion and the other 21 walls remained akinesia. There were no differences of all TVI
and SRl values except early diastolic SR at day 1 between recovered and not recovered
apical walls (0.64+0.25 vs 0.43+0.25 1/s, p=0.04). For prediction of recovery, with the
presence of TVl the sensitivity , the specificity and diagnostic accuracy were 79%,
33% and 55%, respectively. With SRNC‘ the sensitivity, the specificity and diagnostic
accuracy were 84%, 63% and 74%, respectively. All basal walls had normal wall motion
and showed TVI, . and SR,

Conclusion The akinetic, but recovered myocardium from AMI showed better preserved
early diastolic function and had more isovolumic contraction. These two parameters can
be predictors for myocardial viability and SRI can identify a viable myocardium better than
TVI which might be due to tethering effect from normal basal wall.

10:00 a.m.
918-227 Diastolic and Systolic Asynchrony in Patients with
Diastolic Heart Failure-A Common but Ignored Condition

Cheuk-man Yu, Qing Zhang, Gabriel WK Yip, Alex Pui-wai Lee, Leo CC Kum, Yat-yin
Lam, Jeffery WH Fung, The Chinese University of Hong Kong, Hong Kong, People’s
Republic of China

Background: This study examined the presence and prevalence of diastolic and systolic
asynchrony in diastolic heart failure (DHF), and compare with that of systolic heart failure (SHF).

Methods: Echocardiography with tissue Doppler imaging was performed in 373 heart failure
patients (92 with DHF and 281 with SHF) and 100 normal subjects. Standard deviation of
the time to myocardial peak systolic (Ts-SD) and peak early diastolic (Te-SD) velocities
among 12 left ventricular segments were measured for systolic and diastolic asynchrony.

Results: Both heart failure groups had prolonged Te-SD (DHF Vs SHF Vs Controls:
32.2+18.0 Vs 38.0+25.2 Vs 19.5+7.1ms) and Ts-SD (31.8+17.0 Vs 36.7+15.2 Vs
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17.6+7.9ms) compared to the control group (all p<0.001 vs controls). However, DHF
group had less systolic asynchrony than SHF group (39.1% vs 56.9%; %2=8.82,
p=0.003), though diastolic asynchrony was comparable between the 2 groups (35.9%
vs 43.1%; x2=1.48, p=NS). Normal synchrony, isolated systolic, isolated diastolic, and
combined asynchrony were observed in 39.1%, 25.0%, 21.7% and 14.1% of DHF
patients respectively and these were 25.6%, 31.3%, 17.4% and 25.6% correspondingly
in SHF (x2=10.01, p=0.019). The correlation between systolic and diastolic asynchrony,
and between myocardial dysfunction and mechanical asynchrony appeared weak in
both groups. A wide QRS duration (>120ms) was rare in DHF (10.9% vs 37.7% in SHF;
%2=16.69, 1<0.001).

Conclusions: Mechanical asynchrony was observed in 61% of DHF patients despite
narrow QRS complex. The presence of asynchrony was not related to myocardial systolic
or diastolic function. Isolated diastolic dysfunction was more common in DHF, while
isolated systolic asynchrony and co-existing systolic and diastolic asynchrony were more
prevalent in the SHF. Systolic and diastolic asynchrony were not tightly coupled, implying
distinct mechanisms.

10:00 a.m.
918-228 Predisposition to Acute Angle Take-Off and Narrow
Ostial Coronary Artery Orifice Areas in Patients with
Anomalous Coronary Arteries Identified on 64-Detector
Coronary Angiography

Keyoor Patel, Perwaiz Meraj, Amgad Makaryus, Lawrence M. Boxt, North Shore
University Hospital at Manhasset, Manhasset, NY, Columbia University Medical Center,
New York, NY

Background: Prior reports suggest that the presence of anomalous coronary arteries
(ACA) may be associated with myocardial ischemia and sudden cardiac death. The
mechanisms by which blood flow is restricted in ACA include acute angle take-off and
narrow slit-like orifice with potential for closure during increased blood flow. We examined
these mechanisms using 64-detector CT angiography.

Methods: A total of 1818 consecutive patients were evaluated with 64-CT (GE Light
Speed VCT®). The take-off angles (TOA) and ostial areas of patients found to have ACA
were measured and compared with normal coronary arteries of 12 controls.
Results:Twenty-seven patients (16 M/11 F; ages 23-60 yrs) were identified with ACA.
Nine (33%) had a separate origin of the left anterior descending artery (LAD) and the
circumflex artery both originating from the left sinus of valsalva (LSOV). Six (22%) had
a single coronary originating from the right sinus of valsalva (RSOV). Five (18.5%) had
origination of the right coronary artery from the LSOV. Three (11%) had circumflex artery
originating from the right coronary. The remaining four (14.8%) had individual anomalies:
right coronary originating above the RSOV, left main originating from the right lateral
aspect of LSOV, LAD originating from the RSOV, and left main arising at the junction of
the left and non-coronary cusps. The mean TOA of right coronary of ACA was significantly
less than normals (22.4° vs. 61.5%, p<0.0001). The mean TOA of left main was more acute
than normals (22.2° vs. 63.2°, p<0.0001). The mean ostial area of the right coronary was
smaller than in normals (12.5 mm? vs. 19.5 mm?, p=0.07). The mean ostial area of the
LCA of ACA was significantly narrower than in normals (13.3 mm? vs. 20.8 mm?, p=0.004).
Regression analysis identified a significant association between small ostial areas and
acute TOA (p =0.008).

Conclusions: Patients with ACA have acute TOA and narrower ostial areas compared
to normal patients. Acute TOA correlates with narrow ostial areas. 64-CT is an accurate
non-invasive method for assessing patients with ACA. Further prospective studies are
indicated to evaluate the clinical significance of these findings with respect to sudden
cardiac death.

10:00 a.m.
918-229 Diagnostic Accuracy Of Noninvasive Coronary
Angiography Using 64-slice Multidetector Computed
Tomography In The Evaluation Of Significant Coronary
Artery Disease

June Namgung, Sung Uk Kwon, Jun Hyung Do, Sung Yun Lee, Gham Hur, Won Ro
Lee, llsan Paik Hospital, Goyang-si, South Korea

Background: The aim of this prospective study was to determine the diagnostic accuracy
of multidetector computed tomography (MDCT) coronary angiography using 64-slice
technique in the detection of significant coronary stenoses.

Methods: We studied 101 patients (63men, 38 women; mean age 63.7+10.5 years)
undergoing elective invasive coronary angiography. The diagnostic performance of
MSCT for detection of significant lesions (>50% diameter reduction) was compared with
that of quantitative coronary angiography (QCA). Results were analyzed for significant
coronary stenoses by segment, by vessel, and by patient.

Results: 1,352 segments could be assessed quantitatively by both MDCT and QCA.
Specificity, sensitivity, and positive and negative predictive values for the presence of
significant stenoses were: by segment (n=1,352), 96%, 97%, 85% and 99%, respectively;
by vessel (n=419), 99%, 94%, 87%, and 99%, respectively; by patient (n=101), 100%,
89%, 94%, and 89%, respectively.

Conclusions: This study demonstrated that 64-slice MDCT coronary angiography is
as reliable as coronary angiography at detecting significant coronary artery disease.
In selected groups of patients, it may replace the invasive conventional coronary
angiography.

Downloaded from content.onlingjacc.org by on February 10, 2012
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10:00 a.m.
918-230 64 Multidetector CT Coronary Angiography: Effect of
Sublingual Nitroglycerin on Coronary Luminal Diameter
and Image Quality

Piet K. Vanhoenacker, Isabel Decramer, Giovanna Sarno, Lieven R. Van Hoe, William Wijns,
Dept. of Radiology OLV Ziekenhuis, Aalst, Belgium, Cardiovascular Center, Aalst, Belgium

Background: To assess the influence of sublingual nitroglycerin (SLN) on luminal
diameter, number of visualised side branches, contrast to noise ratio (CNR) and signal
to noise ratio (SNR) of the coronary arteries with multidetector computed tomographic
angiography (CTA).

Methods: 34 patients were included. 17 patients were examinated without SLN (group
A), while 17 patients were examinated after administration of SLN (GroupB). Sex-, age-
and weight- matched patients out of our database were blindly selected in a retrospective
way. In group B, SLN was administrated 5 to 10 minutes before initiation of the scan and
given as a sublingual spray (0.4 mg). CTA was performed using a Multidetector computed
tomographic scanner (Somatom 64, Siemens, Forcheim, Germany) with 64-x 0.6-mm
collimation and 330-ms gantry rotation, after injection of contrast. In all patients one reader
quantitatively assessed luminal diameter in the proximal segments of the left main (LM)
and the right coronary artery (RCA) and the luminal volume of both the entire RCA and left
anterior descending artery (LAD). In all patients the number of septal branches was counted.
The SNR and CNR in the proximal RCA and LAD were calculated in both groups.

The number of clinical side effects was evaluated in both groups

Results: The luminal diameters were significantly larger in group B than in group A . The
average diameters for left main artery (LM) were 3.3+/-0.8 mm (group B) vs. 2.6 +/- 0.6
mm (group A) (p < 0.05), and for the RCA 3.4 +/- 0.8 mm (group A) vs. 2.6 +/- 0.5 mm
(group B) (p < 0.005). The average volumes of the LAD was 0.62 +/- 0.4 cm?3 (group B) vs.
0.37 +/- 0.2 cm? (group A) (p = 0.03), and for the RCA 0.95 +/- 0.4 cm? (group B) vs. 0.6 +/-
0.5 cm3 (group A) (p = 0.019). The number of septal branches in group B was significantly
larger than in the control group 2.7 +/- 1.03 vs. 1.7 +/- 0.9 (p = 0.006). No statistically
significant difference in SNR and CNR between the two groups was demonstrated. In
both groups, no side effects related to SLN were noted.

Conclusions: SLN significantly dilates the coronary arteries and visualises more septal
branches without diminishing image quality or causing a higher number of side effects.

10:00 a.m.
918-231

When Should We Repeat A Coronary Calcium Scan
With An Initial Coronary Artery Calcium Score <100?

naser ahmadi, Amelia Young, nicole Weinberg, Joseph J. Thomas, Sandy T. Liu, Emily
Young, Christopher Wong, Song S. Mao, Ambarish Gopal, Matthew J. Budoff, Los
Angeles Biomedical Research Institute, Torrance, CA

Background: SHAPE (Screening for Heart Attack Prevention and Education) guidelines
place coronary artery calcium scores (CACS) > 100 in a high risk category for
atherosclerosis where the low-density lipoprotein cholesterol (LDL-C) levels are targeted
to < 70. In this study, we sought to determine the CAC progression rates in individuals
with an initial CACS of 1-99 to help decide on when it would be suitable to repeat a CAC
scan for promptly changing the LDL-C therapeutic goal.

Methods and results: We evaluated 145 physician-referred participants (38 women
and 107 men, mean age = 62 + 10 years [range = 40 to 75]) with an initial CACS of
1-99. All participants underwent a 1-year and 3-years’ follow-up scan after their initial
scan. The median CACS change/year in the participants was 27 and 21 at thelst
year and 3rd year scans, respectively. Also, 46.2% and 38.6% of them had >15%
CAC Progression/year in their 1st year and 3rd year scans, respectively. Multivariate
regression analysis included age, gender, time between scans and cardiac risk factors.
The only variables that were significant were diabetes (OR=2.2) and time. Time between
scans demonstrated that 33.8% of participants became high risk, CACS 100-399, and
2.1% had scores >400 (OR=7.8, 95% Cl=6.4-9.2, p=0.000) at one-year follow up, and an
additional 13.8% and 4.1% of participants respectively developed scores 100-399, and
>400, respectively (OR=5.1, 95% ClI=3.9-7.2, p=0.000) on their 3rd year scan. Repeated
multivariate analysis showed that participants’ compliance to lipid lowering agents and
diet modification increased between the 1st and 3rd year follow-up (OR=2.5, 95% Cl=2.3-
3.35, P=0.03) and (OR=3.7, 95% Cl=1.49-5.4, P=0.01), respectively.

Conclusion: Individuals with an initial CACS 1-99 have a higher risk of atherosclerotic
progression during both 1st year and 3rd year of their follow-up scans. Thus in individuals
with an initial CACS of 1-99, a repeat CAC scan could be considered as early as one year
after the initial scan, to potentially change targets of therapy.

10:00 a.m.
918-232 Comparison of Magnetic Resonance Imaging and
Doppler Echocardiography Derived Metrics of
Mechanical Dyssynchrony

Kenneth C. Bilchick, Robert H. Helm, Kristy Kessler, Anne R. Capriotti, Kimberly Karli,
Gail Hefter, Daniel P. Judge, Stuart D. Russell, Nael Osman, David A. Kass, Theodore
Abraham, Albert C. Lardo, Johns Hopkins Medical Institutions, Baltimore, MD

Background: Echocardiographic (EC) indices of mechanical dyssynchrony (MD) are
based largely upon longitudinal strain, whereas magnetic resonance imaging (MRI)
assessment is based on circumferential strain, the latter being the primary direction of
myocardial contraction. We sought to compare EC and MRI metrics of MD.

Methods: EC and cardiac MRI studies were performed in 21 subjects. Absolute strain,
time to peak strain in 6 segments and septal-to-lateral wall delay (SLWD) were measured
and compared to a previously validated MRI metric (circumferential uniformity ratio
estimate, CURE; 0-1, O=asynchrony, 1=perfect synchrony).
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Results: Subjects included 10 with ejection fraction < 30% (age 55 + 14, QRS 111 + 35
ms), 2 with heart failure/normal ejection fraction (age 70 + 8.5, QRS 90 + 14.9 ms), and 9
normals (age 44 + 13). Normals had less MD (greater CURE) compared to cardiomyopathy
subjects (CURE 0.96 +/- 0.01 v. 0.82 +/- 0.03; p < 0.001). MRI and EC peak strains were
similar (-22.6 = 0.61 v. -24.5 + 0.96; p NS). There was a significant correlation between
the EC longitudinal septal-lateral wall delay (SLWD) and the MRI circumferential SLWD
(Figure; R=0.60), as well as between the absolute value of EC SLWD and MRI CURE
(Figure; R=0.57). EC SLWD of at least 100 ms (versus the standard cutoff of 70 ms) was
most predictive of MD by MRI CURE (Figure).

Conclusions: MRI assessment of circumferential MD is complementary to standard EC
measures and may help better risk stratify patients for cardiac resynchronization therapy.
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v. MRI Circumferential SLWD v. MRl CURE
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10:00 a.m.
918-233 Absolute Quantification of Myocardial Blood Flow with
13-N Ammonia and 3-Dimensional PET

Tiziano Schepis, Oliver Gaemperli, Valerie Treyer, Ines Valenta, Cyrill Burger, Pascal
Koepfli, Mehdi Namdar, Itaru Adachi, Hatem Alkadhi, Alfred Buck, Philipp A. Kaufmann,
Cardiovascular Center, University Hospital Zurich, Zurich, Switzerland, Institute of
Diagnostic Radiology, University Hospital Zurich, Zurich, Switzerland

Background: The aim of this study was to compare 2-dimensional (2D) and 3D dynamic
PET for the absolute quantification of myocardial blood flow (MBF) with '*N-labeled NH3.
Methods: Comparative 2D and 3D MBF measurements were collected in 21 cardiac
patients at rest (n = 14) and during standard adenosine stress (n = 7) on a PET/CT
system with retractable septa. All 2D studies were performed by injecting 700 to 900-MBq
of ®N-NH3. For two thirds of the patients, 3D studies were performed with the same
injected *N-NH3 dose and in the remaining 7 patients with a lower dose (500-MBq). 2D
images reconstructed with filtered backprojection (FBP) provided the reference standard
for MBF measurements. 3D images were reconstructed using FORE + FBP (FORE =
Fourier rebinning), FORE + ordered-subsets expectation maximization (FORE-OSEM),
and with the reprojection algorithm (RP).

Results: 3D PET using FORE-FBP (r = 0.969), FORE-OSEM (r = 0.968), and RP (r =
0.968) derived global MBF correlated well to 2D FBP (all P < 0.0001). Mean difference
for global MBF between 2D FBP and 3D FORE-FBP, 3D FORE-OSEM, and 3D-RP were
0.01 + 0.14, 0.01 + 0.15, and 0.00 + 0.16 mL/min/mL, respectively. For the subgroup of
patients, in whom the low dose 3D protocol was used, correlation between 2D and 3D
PET was best for 3D FORE-FBP (r=0.946, P < 0.001).

Conclusions: For this scanner type, quantitative measurements of MBF with 3D PET
and *N-NH3 provided similar results to those obtained with the 2D technique, even when
a lower activity was injected.
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10:00 a.m.
918-235 End Systolic Volume (ESV): Best Predictor of Mortality in
1,898 Elderly Dual Isotope Pharmacologic Stress Patients.

Deborah H. Kwon, Michael S. Lauer, Manuel D. Cerqueira, Wael A. Jaber, Cleveland
Clinic Foundation, Cleveland, OH

Background: The prognostic value of myocardial gated SPECT pharmacologic stress in
the elderly is unclear. We sought to validate preliminary findings from small studies in a
large, diverse patient population.

Methods: We identified 1898 consecutive patients, age > 65 (74.6, interquartile range
67, 82, 53% male) who underwent rest thallium 201/adenosine stress technetium 99m
sestamibi gated SPECT between October 2004-July 2006. Median follow-up time was
11 months (range <1 to 20.2). Clinical variables (age, gender, smoking history, presence
of diabetes, insulin use, hypertension, history of CABG), nuclear variables (stress EF,
summed difference score [SDS], summed rest score [SRS], stress ESV), & overall
physician’s impression of the test (normal, equivocal, abnormal) were prospectively
recorded. The primary end-point was all-cause mortality.

Results: There were 105 deaths. In a univariable analyses, stress ESV was the strongest
nuclear predictor of death (x2score 13.9, p=0.003). Other nuclear variables that predicted
death were: stress EF (x2 9.2, p=0.027);SDS y2 5.1, p=0.078);SRS (x2 9.8, p=0.007);
& overall impression (x2 12.4, p=0.03). In multivariable analyses, (Table 1) the only
independently predictive nuclear variable was stress ESV.

Conclusion: Stress ESV provides incremental independent risk stratification in older
patients. In the elderly, ESV is a stronger predictor of death than EF & summed stress
score, which have been established as the best predictors in younger patients.

Table 1
Risk Predictor x2Score  |Hazard Ratio Confidence Interval P value
Age 8.52 1.58 1.16-2.15 0.004
Smoking History 6.64 1.98 1.18-3.34 0.01
Insulin Use 9.84 2.23 1.35-3.68 0.002
Stress ESV 16.82 1.18 1.09-1.27 <0.001
10:00 a.m.

918-236 Achieving High Cardiac Workload During Exercise

Predicts Good Cardiac Function and a Low Risk of
Abnormalities on Myocardial Perfusion Imaging in a
Symptomatic Population with Significant Cardiac Risk
Factors.

Jamieson M. Bourque, Denny D. Watson, Hasan K. Kabul, Benjamin H. Holland,
George A. Beller, University of Virginia, Charlottesville, VA

Background: The sequelae of coronary artery disease continue to impose significant
clinical and economic burdens, and improved risk stratification is essential to reduce
adverse cardiac events and expensive unnecessary testing. Exercise capacity may help
predict clinical risk. The purpose of our study was to identify the clinical characteristics and
incidence of electrocardiographic and myocardial perfusion and function abnormalities in
patients achieving high cardiac workload during exercise stress testing.

Methods: We studied 304 consecutive patients (mean age 54.0 years, 71.4% male) who
achieved 210 metabolic equivalents (mets) during an exercise stress study using Bruce
protocol and gated *™Tc-sestamibi SPECT myocardial perfusion imaging. Visual and
quantitative scan analysis was used to determine the prevalence of regional perfusion
and function abnormalities.

Results: Our population had a high incidence of cardiovascular comorbidities and prior
coronary artery disease, including 48.1% with hypertension, 53.0% with hyperlipidemia,
12.2% with diabetes mellitus, 22.7% with tobacco use, 14.2% with prior myocardial
infarction, and 21.8% with prior coronary revascularization. Beta-blockers were used by
26.0%. Despite having significant clinical risk and a high frequency of symptoms, only
11.5% had an abnormal myocardial perfusion scan, 3.3% had a borderline abnormal
scan, 8.2% had reversible changes, and 72.1% had a normal stress electrocardiogram.
They had excellent overall cardiac function. Only 1.6% had an ejection fraction <50%,
and 5.9% had an end systolic volume index >25. Thirty-four patients (11.2%) did not
achieve 85% of their maximum predicted heart rate.

Conclusions: These findings suggest that the ability to achieve a high workload is a
surrogate marker for normal cardiac function and a low risk of abnormal perfusion scans.
The prognostic weight of increased exercise capacity should be substantial, and the
incremental prognostic value of imaging in such patients who achieve >10 mets will await
long-term follow-up. We can already conclude that the incidence of abnormal SPECT
studies in this symptomatic patient population with many cardiac risk factors is very low.
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11:00 a.m.
919-221 Obstructive Sleep Apnea is Associated with Impaired

Right Ventricular Myocardial Performance Despite
Normal Diurnal Pulmonary Pressure

Abel Romero-Corral, Francisco Lopez-Jimenez, Patricia A. Pellikka, Eric J. Olson, Kent
R. Bailey, Josef Korinek, Marek Orban, Virend K. Somers, Mayo Clinic, Rochester, MN

Background: Right ventricular function has significant prognostic implications in many
disease states. The effect of obstructive sleep apnea (OSA) on right ventricular function is
controversial. Only robust and poor reproducible techniques have been mainly used.
Objective: To determine right ventricular function using the myocardial performance
index (MPI) and fractional area change (FAC) in patients with suspected OSA with normal
estimated pulmonary systolic pressure (EPSP).

Methods: A cross-sectional design of 85 subjects with suspected OSA who had their
first polysomnography (PSG) and a complete echocardiographic study performed within
2 months of the PSG with no use of continuous positive airway pressure and EPSP < 45
mmHg. Subjects were divided according to the apnea hypopnea index in: < 5 (controls), 5-
14 (mild OSA) and > 15 (moderate/severe [M/S] OSA). ESPS was derived using standard
techniques. MPI was calculated using the Doppler signal as (isovolumic contraction time
+ isovolumic relaxation time) / pulmonary ejection time. FAC was calculated in the 4-
apical chamber view as (end-diastolic area - end-systolic area)/ end-diastolic area.
Analyses were performed blinded to the PSG results.

Results: We excluded 26 patients without optimal Doppler signals and an estimated
EPSP > 45mmHg. Intraobserver and interobserver variability of the MPI was 7.5% and
6.1%. The mean age was 60 + 15 years and 17% were women. The right ventricular
function was significantly impaired across OSA severity; 0.23 + 0.10 controls, 0.26 + 0.16
mild OSA and 0.37 + 0.11 in M/S OSA (p-value for trend <0.001). The results remained
significant (p <0.01) after adjustment for age, gender, body mass index, EPSP, chronic
obstructive pulmonary disease and smoking. ESPS was similar across groups (34.0 + 9,
33.6 + 12 and 33.9 + 8, p = NS). The right ventricular systolic, dyastolic dimensions and
FAC were similar across groups.

Conclusions: In patients with normal diurnal pulmonary pressure, OSA was associated
to an impaired right ventricular function beyond what would be expected by the known
effects of OSA in pulmonary pressures. The MPI is a sensitive and reproducible technique
to assess the complex anatomy of the right ventricle.

11:00 a.m.
919-222 Development And Validation Of A Simple Score To

Help Identify Echocardiographic Left Ventricular
Hypertrophy In Patients With Overt Vascular Disease

Donald SC Ang, Gary A. Wright, Tom P. Fahey, Allan D. Struthers, University of Dundee,
Dundee, United Kingdom

Background: Echocardiographic left ventricular hypertrophy (LVH) is an independent
predictor of mortality. Despite this, screening for LVH in secondary prevention patients
is not usual practice. To help target echo screening for LVH in secondary prevention
patients, we developed and validated a simple clinical score to help identify those likely
to have echo LVH.

Methods: We performed two studies. The development cohort consisted of 267 patients
with angina. The validation cohort consisted of 227 patients with peripheral arterial
disease (PAD). We identified variables which were independently associated with LVH
and weighted them to create a predictive score.

Results: The prevalence of echo LVH in both patient cohorts was 50%. Six independent
predictors of LVH were identified in the development cohort: age>65 years (1point), BMI>
30kg/m? (1point), history of hypertension (1 point), previous MI (1 point), clinic BP >130/80
mmHg (1 point) and bundle branch block (BBB) on ECG (4 points). Our clinical score was
strongly associated with the presence of LVH in the validation cohort. Our clinical score
also showed a significant continuous positive relationship (p trend <0.001 in males and
p trend = 0.006 in females) with increasing quartiles of LV mass in both cohorts. In those
without BBB, a modified clinical score performed equally well.

Conclusion: We have developed an accurate simple clinical score which quantifies the
chance that any individual secondary prevention patient has the added risk factor of LVH.
Apart from aiding the identification of LVH, this could potentially lead to better risk stratification
and facilitate research into how best to regress LVH in secondary prevention patients.
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919-223 Identifying The Origin of Ventricular Arrhythmias Using
3D-Echocardiographic Tissue Tracking Imaging

Konomi Sakata, Shinobu Yamane, Mitsufumi Furuya, Norihide Mizuno, Kazuki Satou,
Toshinori Minamishima, Hiroki Tguchi, Kentarou Nakamura, Takanori lkeda, Hideaki
Yoshino, Second Department of Internal Medicine, Kyorin University School of Medicine,
Tokyo, Japan

Background: Several noninvasive modalities have been used to predict ventricular
tachycardia (VT) and premature ventricular contractions (PVC) origin before catheter
ablation. We sought to clarify the origin of ventricular arrhythmia (VA: VT and PVC) using
3D-echocardiographic tissue tracking imaging (3D-TTI).

Methods: We studied 32 patients with VA. 3D-TTI studies were performed during
appearance of PVC in all patients with Vivid 7 (GE-Vingmed, Horten, Norway). In this
technique, the origin of the VA could be recognized as the site where the earliest color-
coded signal appeared on the myocardium at the onset of the VA.

Results: Twenty-seven of 32 patients had monomorphic type PVC, and 5 patients had
polymorphic type PVC. There were 37 origins in 32 patients, and 33 of 37 origins (89%)
were detected by 3D-TTI. The origin of monomorphic type PVC was detected by 3D-TTI
in 25 of 27 patients (93%). In 2 of 5 patients with polymorphic type PVC, the one origin of
PVC couldn’t be detected, but in the other 3 patients, all origins of PVC could be detected
(80%). In thirteen of 32 patients without structural heart disease, left bundle-branch
block type idiopathic VA appeared, and 3D-TTI could detect the origin of PVC in the right
ventricular outflow tract (RVOT) in all 13 patients (100%). The remaining 19 patients had
structural heart disease (3 patients with arrhythmogenic right ventricular cardiomyopathy,
8 patients with dilated cardiomyopathy, 3 patients with hypertrophic cardiomyopathy ,
and 5 patients with myocardial infarction). Fourteen of 19 patients had monomorphic
type PVC, and 5 patients had polymorphic type PVC. There were 24 origins of PVC in
19 patients, and 20 of 24 origins (83%) were detected by 3D-TTI in the RVOT (n = 4),
the RV free wall (n = 3), the RV and LV septum (n = 4), the left ventricular (LV) apex (n
=4), LV free wall (n =5).

Conclusion: 3D-TTl is a useful non-invasive method for determining the origin of VA in
patients with and without structural heart disease.

11:00 a.m.
919-224 Exercice-Induced Changes in the Severity of Mitral
regurgitation among Patients with Chronic Left

Ventricular Ischemic Dysfunction: Prevalence and
Clinical Significiance.

Jean-Benoit le Polain de Waroux, Pierre-Vladimir Enneza, Anne-Catherine Pouleur,
Julie Darchys, Agnes Pasquet, David Vancraeynest, Bernard L. Gerber, Jean-Louis
J. Vanoverschelde, Cliniques Universitaires Saint Luc, Bruxelles, Belgium, Hopital
cardiologique de Lille, Lille, France

Background: In patients (pts) with left ventricular (LV) ischemic dysfunction, increase
in the severity of mitral regurgitation (MR) with exercise has been shown to trigger
episodes of acute lung edema and to negatively impact on prognosis. Because exercise-
induced worsening of MR is best detected by exercise echo (ExE), a broad use of this
test in patients awaiting bypass surgery or recovering from acute lung edema has been
advocated. Before recommending to perform EXE in every pts awaiting bypass surgery
or having suffered from an acute lung edema, we sought to determine the prevalence
of significant ExE-induced worsening of MR in pts with LV ischemic dysfunction and to
precise its clinical correlates.

Methods: 104 pts (90 males, mean age: 62+11 years) with coronary disease, a mean
LV ejection fraction of 30% and only mild MR at baseline were prospectively recruited.
Thirty-eight pts were awaiting bypass surgery, 42 were in NYHA class Ill/IV and 26 had
recently suffered from an acute lung edema. No pt had organic valve disease. During
ExE, MR was quantified using the PISA method. As previously suggested, an increase in
regurgitant orifice (ERO) > 13 mm?2was considered significant.

Results: During exercise, heart rate rose from 71+14 to 111+24 bpm and systolic blood
pressure from 126+25 to 14630 mmHg (p<0.001, both). On average, MR ERO and
regurgitant volume (RV) increased respectively from 7+6 to 10+8 mm? (p<0.001) and
from 12+10 to 14£12 mL (p=ns). Significant ExE-induced ERO increase (> 13 mm?)
occured in only 9 pts (8.6%). The prevalence of such ExE-induced ERO increase was
similar among pts with (3/26, 11%) and without (6/78, 8%) recent history of acute lung
edema, in those awaiting bypass surgery (5/38, 13%) and in those in NYHA class IllI/IV
(4/42, 10%). By contrast, it was more likely to occur in the presence (6/31, 19%) than in
the absence (3/73, 4%, p=0.015) of ExE-induced wall motion abnormalities.
Conclusions: During exercise, significant worsening of MR is rare and only correlates
with the presence of exercise-induced ischemia. Given the low prevalence of ExE-induced
worsening of MR in pts with LV ischemic dysfunction, it does not seem appropriate to
recommend a widespread use of EXE in this population.

11:00 a.m.
919-225 The Extent of Residual Contrast Perfusion and not Left
Ventricular Function Predicts late Recovery of Global
Contractile Function After Acute Myocardial Infarction
and Reperfusion Therapy
Girish Dwivedi, Rajesh Janardhanan, Jonathan Swinburn, Kim Greaves, Sajad A.
Hayat, Roxy Senior, Northwick Park Hospital, Harrow, United Kingdom

Background: Following acute myocardial infarction (AMI) and reperfusion therapy, there
is often persistent wall thickening (WT)abnormalities & perfusion defects due to variable
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degree of myocardial stunning and necrosis. We hypothesised that the extent of residual
perfusion assessed by myocardial contrast echocardiography (MCE) and not the extent
of WT predicts susbsequent global recovery of left ventricular (LV) function, an important
marker of prognosis.

Methods: Accordingly, 112 patients underwent simultaneous assessment of WT and
perfusion using MCE 7+2 after AMI and reperfusion therapy. Both WT (1=normal;2=r
educed;3=absent;4=dyskinetic) and perfusion (2=normal;1=reduced; O=absent) were
scored on a 16 segment LV model. Contrast perfusion index (CPIl), a measure of extent
of myocardial perfusion and global LV function was calculated by adding the respective
scores in the 16 LV segments divided by 16. Echocardiography was repeated 12 weeks
after the reperfusion therapy to assess recovery of LV function.

Results: Follow up echocardiography was available in 98 patients.Of these 66(69%)
demonstrated improvement in LV function. The area under the receiver operator
characteristic curve for predicting recovery of LV function by MCE and by LV function
at baseline were 0.79 and 0.59 respectively. Furthermore, CPI was significantly higher
(P<0.0001) in the 66 patients, which showed late recovery of LV function(1.67+0.27)
compared to who did not(1.27+0.04). No significant difference was noted in the indices
of baseline LV function inpatients with (1.67+0.32) and without (1.80+0.36) recovery of
LV function. The multivariable predictors of recovery of function were MCE (p=0.02),
diabetes (p=0.02) & peak creatine kinase (p=0.01). Of the 62 patients with minimal
perfusion defect (CPI>1.5), 54 (87%) showed recovery of LV function, conversely, 22
(64%) out of 32 patients with significant perfusion defect failed to recover function.
Recovery of function was markedly reduced if the percentage of perfused myocardium
(scores 1 & 2) was below 40%.

Conclusions: The extent of residual contrast perfusion and not LV function predicts late
recovery of global LV function after AMI & reperfusion therapy

11:00 a.m.
919-226 Strain Rate Analysis and Levosimendan Improve
Detection of Myocardial Viability by Dobutamine
Echocardiography in Patients With Post-Infarction
Left Ventricular Dysfunction

Cinzia Cianfrocca, Francesco Pelliccia, Vincenzo Pasceri, Antonio Auriti, Vincenzo
Guido, Christian Pristipino, Mario Staibano, Giuseppe Richichi, San Filippo Neri
Hospital, Rome, ltaly

Background: Assessment of myocardial viability is usually based on wall motion score
(WMS) analysis during dobutamine echocardiography. This strategy, however, is said
to be subjective and to provide suboptimal results. We verified if prediction of functional
recovery can be improved by combining strain rate imaging and levosimendan.
Methods: We studied 30 pts (65+10 years) with a previous myocardial infarction. All
underwent, off-drugs, dobutamine (5 and 10 pg/Kg/min by 5 min intervals) and then
levosimendan (24 pg/Kg in 10 min) echocardiography before revascularization. WMS,
tissue Doppler imaging and strain rate analyses were performed in all segments. Regional
LV functional recovery was defined by side-by-side comparison of echocardiographic
images before and 6 months after coronary angioplasty (N=24) or surgery (N=6) and was
identified by >1 point improvement in wall motion in at least two LV regions.

Results: Of 215 segments with abnormal resting function, 102 (47%) showed regional
recovery after revascularization. WMS analysis predicted recovery in 60 segments
with dobutamine and in 76 segments with levosimendan (sensitivity: 59% vs 75%,
p=0.026) and failure to recover in 93 segments with dobutamine and in 90 segments
with levosimendan (specificity: 82% vs 80%, NS). Comparison of tissue Doppler
velocity parameters between segments with or without functional recovery did not show
any significant difference neither with dobutamine nor with levosimendan. Strain rate,
conversely, improved slightly with dobutamine (from -0.69+0.49 to 0.79+0.41 s, NS)
and significantly with levosimendan (from -0.58+0.41 to -0.99+0.55 s, p=0.0001) in
segments with functional recovery, but not in viable regions. Notewhorty, prediction of
regional recovery by a change in peak systolic strain rate>-0.25 s had a higher sensitivity
with levosimendan than with dobutamine (91% vs 78%, p=0.019), while showing similar
specificity (81% vs 85%, NS).

Conclusions: The combination of a newer quantitative echocardiographic techniques
(strain rate analysis) and a newer agent (levosimendan) improves the sensitivity of
viability assessment as compared with conventional dobutamine echocardiography.

11:00 a.m.
919-227 Preserved LV Twist but Impaired Longitudinal

Myocardial Deformation In Patients With Diastolic
Heart Failure

Jianwen Wang, Yong Yue, William A. Zoghbi, Miguel A. Quinones, Guillermo Torre-
Amione, Sherif F. Nagueh, The Methodist DeBakey Heart Center, Houston, TX

Background: LV twist is reduced in systolic heart failure (SHF). However, it is unknown whether
LV twist and global myocardial deformation (strain) are impaired in diastolic heart failure (DHF).
Methods: Sixty one patients (age: 59+16ys) undergoing right heart catheterization and
20 healthy subjects (age: 31+10ys) were studied with transthoracic echo. Rotation and
strain were analyzed using 2D speckle tracking. LV twist was calculated as the difference
between apical and basal LV rotation. Global longitudinal (S) and circumferential strains
(S,) were calculated from 3 apical views and mid-LV short axis respectively.

Results: Pulmonary wedge pressure was elevated (>12mmHg) in 27 patients with EF
< 50% (SHF) and 16 patients with EF > 50% (DHF). LV twist correlated well with EF,
S, and S, (r=0.72, 0.60, 0.73 respectively, all p<0.001). LV twist, twisting rate, S, and
S, were all significantly reduced in SHF group (5.1£3.0%, 50+17%s, -6+4% and -5+4%
respectively) compared to DHF and controls (both p<0.001, Fig A-F). S was lower in DHF
group compared to controls (-12+3% vs -18 +2% respectively, p<0.01). LV twist, twisting
rate and S_ were similar in DHF group (11.7+3.4°, 111£32°%s and -17£7% respectively)
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and controls (11.5+6.4°, 96+29%s and -18+3% respectively)(p>0.05).

Conclusions: Despite a lower global longitudinal strain when compared to normal
controls, patients with diastolic heart failure show preserved LV twist and circumferential
strain, which may account for the preserved ejection fraction.
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11:00 a.m.
919-228 A Combination Of Multislice Computed Tomography
And Coronary Flow Reserve Measured By Doppler
Echocardiography Improves The Diagnostic Accuracy
In The Left Anterior Descending Coronary Artery
Stenosis With Severe Calcification

Takashi Masho, Takashi Kubo, Akio Kuroi, Hironori Kitabata, Shigeho Takarada,
Toshio Imanishi, Yoshiaki Tomobuchi, Takashi Akasaka, wakayama madical college,
department of cargiorogy, wakayama, Japan

Background: Although multislice computed tomography(MSCT) is useful noninvasive
modality in the assessment of coronary artery disease, the degree of stenosis could
not be estimated correctly if there was severe calcification of coronary artery. On
the other hand, coronary flow reserve (CFR) measured by transthoracic Doppler
echocardiography(TTDE) is noninvasive physiological assessment method of coronary
stenosis regardless of coronary calcification.The purpose of this study was to evaluate
the clinical value of a combination of MSCT and CFR in the diagnosis of the left anterior
descending coronary artery(LAD) stenosis.

Methods: We enrolled 30 patients with suspected coronary artery disease. They
underwent 40-or 64-MSCT. Patients who were considered to have stenosis (diameter
stenosis>50% in MSCT) in the LAD or to have inappropriate image due to severe
calcification underwent both CFR and invasive quantitative coronary angiography (QCA)
within two weeks period. CFR was calculated a ratio of hyperemic to basal peak flow
velocity in the LAD.

Results: Twenty-three of 30 LAD were evaluated, and there were 8 LAD with
stenosis>50%, and 6 LAD with stenosis>75% in MSCT. But 7 LAD were not of diagnostic
image quality due to severe calcification. 15 patients with stenosis>50% or with poor
images underwent both CFR and QCA. CFR was successfully measured in 13 of 15
patients. CFR<2 were shown in 8 of 13 patients. Only 1 patient did not have available
result both in MSCT and in CFR. There were 9 of 15 LAD with stenosis>75% in QCA. A
combination of MSCT and CFR improved diagnostic accuracy, and showed a sensitivity
of 100 %, a specificity of 67%, a positive predict value of 78%, and a negative predict
value of 100%.

Conclusion: Although severe calcification of coronary artery reduce diagnostic accuracy
in MSCT, Combining MSCT with CFR provide high sensitivity and high negative predict
value for diagnosis of the LAD stenosis.
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919-229 Coronary Artery Plaque Composition Identified by
Multidetector Computed Tomography Predicts Stress-
Induced Myocardial Ischemia

Fay Lin, Vishal Tandon, Richard B. Devereux, Franklin J. Wong, Massimiliano Szulc, Jonathan
W. Weinsaft, James K. Min, Weill Medical College of Cornell University, New York, NY

Background: Multidetector computed tomography (MDCT) can differentiate non-
calcified, calcified and mixed (non-calcified and calcified) plaques. Stress myocardial
perfusion imaging (MPI) permits detection and prognosis of coronary heart disease
(CHD). We determined the association between plaque composition and findings on
stress MPI which predict CHD prognosis.

Methods: 119 consecutive patients without known CHD underwent both MP| and MDCT.
CHD by MPI was defined as mild [summed stress score (SSS) > 4] or severe (SSS>8).
Coronary arteries by MDCT were analyzed based on a 16-segment model. MDCT plaque
composition scores were calculated by adding the total number of segments exhibiting
non-calcified, calcified or mixed plaque.

Results: The frequency of both mild and severe ischemia by MPI was higher in patients
with greater numbers of segments exhibiting mixed plaque (2.7 vs 1.6 and 3.0 vs 1.4,
respectively, p<0.01 for both). In contrast, patients with greater numbers of segments with
calcified or non-calcified plaque did not have higher rates or degrees of ischemic MPI (Figure
1). In multivariate analysis adjusting for CHD risk factors, severe ischemia by MPI was more
likely in individuals with more mixed plaque (OR 4.7, 95% CI 1.8-12.2, p<0.001).
Conclusions: Mixed coronary artery plaque composition is an independent predictor of
ischemic MPI. These results suggest that MDCT assessment of coronary arteries should
include consideration of plaque composition, which may be prognostically valuable.

11:00 a.m.
919-230 Metabolic Syndrome Is Independently Associated With
Increased Coronary Atherosclerotic Plaque Burden

Javed Butler, Eline AQ Mooyaart, Fabian Moselewski, Michael D. Shapiro, Thomas
Brady, Udo Hoffmann, Massachusetts General Hospital, Boston, MA

Background: Although metabolic syndrome (MetSyn) is associated with adverse
cardiovascular outcomes, its independent association with presence and extent of
coronary atherosclerotic plaques and plaque characteristics is not well described.
Methods: Coronary plaques were assessed in 77 patients (age 54+12 years, 79%
Caucasians and 36% females) who underwent 64-slice multi-detector computed
tomography (MDCT) for chest pain, and compared among those who did (n=35, 45%)
and did not (n=42, 55%) have MetSyn.

Results: Any coronary atherosclerotic plaque was present in 32/35 (91%) patients with
and 20/42 (46%) without MetSyn (p<0.001). Both non-calcified plaque (77% vs. 40%,
p=0.001) and calcified plaque (74% vs. 45%, p=0.01) were more common in MetSyn
patients. Similarly, the extent of atherosclerosis defined as the number of coronary
segments with plaques was higher in MetSyn patients (5.8+3.7 vs. 2.1+3.3, p<0.001).
MetSyn was independently associated with both presence and extent of plaques after
the data were adjusted for either the Framingham risk score (OR 6.7, 95% Cl 1.6-28.8,
p<0.01 for presence and f coefficient 3.59, SE 0.88, p=0.009 for extent) or for individual
risk factors including age, gender, smoking, body mass index, and history of hypertension,
diabetes, hyperlipidemia, and coronary disease (OR 8.4, 95% CI 1.7-42.5, p=0.008 for
presence and f coefficient 2.35, SE 0.86, p=0.007 for extent).

Conclusions: : Coronary atherosclerotic plaques burden is significantly higher in patients
with than those without MetSyn independent of other risk factors, which may explain the
higher risk for adverse cardiovascular events in these patients

11:00 a.m.
919-231 Multidetector Computed Tomography for the Detection

of Left Atrial Appendage Thrombus - A Comparative
Study with Transesophageal Echocardiography

Michael Shapiro, Thomas G. Neilan, Davinder S. Jassal, Bharat Samy, Khurram Nasir,
Udo Hoffmann, Thomas J. Brady, Ricardo C. Cury, Massachusetts General Hospital,
Boston, MA

Background:Given its potential morbidity, accurate detection of left atrial appendage
(LAA) thrombus is of utmost importance. While the utility of CT for the detection of
LAA thrombus has been explored, these studies did not specifically analyze patients
with isolated spontaneous echo contrast (SEC) and therefore did not determine if CT
can discriminate between these two entities. Therefore, we evaluated the diagnostic
performance of multidetector CT (MDCT) to 1) detect LAA thrombus and 2) determine
if MDCT could differentiate between LAA thrombus and isolated spontaneous echo
contrast (SEC).

Methods: Forty-three patients were studied to determine the diagnostic characteristics
of MDCT for detection of LAA thrombus. Results were compared with transesophageal
echocardiography (TEE). For quantitative analysis, a ratio of the mean CT attenuation in
the LAA apex to the mean CT attenuation in the aortic root was calculated and a sensitivity
analysis was performed to determine the threshold at which this ratio optimized the diagnostic
characteristics of MDCT for distinguishing patients with and without LAA thrombus.

Results: A filling defect visualized in the LAA by MDCT corresponded to a sensitivity of 70%,
a specificity of 82%, and a negative predictive value of 90% for detection of LAA thrombus.
We found that in all cases where MDCT detected a filling defect in which there was no LAA
thrombus on TEE (e.g., false positive MDCT), the TEE demonstrated SEC. When using
quantitative parameters, a ratio of the mean CT attenuation in the LAA apex to the mean CT
attenuation in the aortic root of <0.7 demonstrated a sensitivity of 80%, a specificity of 73%,
and a negative predictive value of 92%. MDCT was not able to differentiate LAA thrombus
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from SEC by either visual evaluation or by quantitative parameters.

Conclusions: Non-invasive MDCT has a moderate sensitivity and specificity to detect
LAA thrombus in a clinical population. The utility of MDCT for this purpose is limited
by its inability to differentiate between LAA thrombus and isolated SEC. However, as
demonstrated by our findings, the high negative predictive value is potentially helpful in
ruling out these diagnoses in patients undergoing MDCT scanning.

11:00 a.m.
919-232 Can Improvements in Dyssynchrony Occur via Non-

Pacemaker Techniques; Utilization of a Minimally
Invasive LV Wrap: Detection of Dyssynchrony by CMR

Robert W. Biederman, Frank Grothues, Helmut Klein, Ronald Williams, June Yamrozik,
Geetha Rayarao, Diane A. Vido, Christof Huth, Mark Doyle, Allegheny General Hospital,
Pittsburgh, PA

Introduction: In pts presenting with dilated cardiomyopathy (CMX), the efficacy of
dyssynchrony reduction by placing a Nitinol wrap around the heart is unknown.
Hypothesis: We hypothesize that the HeartNetTM (Paracor Medical Inc, Sunnyvale, CA)
surgically placed in pts with severe dilated CMX reduces dyssynchrony.

Methods: At baseline, 18 subjects, 8 pts (47+9 yrs) with mean NYHA Class 2.3+0.5 on
optimal medical therapy and 10 controls (44+7 yrs) underwent 3D cardiovascular MRI to
assess LV function. Using Medis Mass software (Leiden, The Netherlands), endocardial
and epicardial boundaries were outlined in contiguous short-axis slices. Circumferentially,
the myocardium was divided into 16 equally spaced segments and end-systolic (ES) time
automatically identified as time of maximal wall thickening. End-systolic times were measured
for each segment and the dyssynchrony index taken as the dispersion of ES times. All treated
pts underwent minimally invasive L thoracotomy with deployment of the HeartNet™ designed
to conform to the epicardium. FU MRI was performed at 6 mo in all pts.

Results: All pts survived HeartNet™ placement and were available for FU. NYHA
class decreased to 1.9+0.6 (p<0.04). Global LV wall thickening improved (129+29%
vs 136+35%, p<0.001) but remained lower than controls (169+39%, p<0.001) and
ES wall thickness increased (10.2+2.7mm vs 10.8+3.0mm, p<0.001). For the mid and
apical regions, indices of ES dyssynchrony showed no significant change pre to post.
The basal region demonstrated a reduction in the LV dyssynchrony index (254ms vs
220ms, p<0.05, f = 12.8). At baseline, the ES time of the base was higher than controls
(363+254ms vs. 311+£75ms, p< 0.0001) and at FU, ES time at the base was comparable
to controls (331+220ms vs. 311+75ms, p=0.09).

Conclusion: Given the general paucity of novel therapies available for treatment in
dilated CMX, placement of the HeartNet™ LV wrap improved global myocardial function,
basal ES time was restored to near normal values with a concomitant improvement in
synchrony. A major advantage of this approach is that it is minimally invasive. A registered
clinical trial (PEERLESS) in USA and Europe is now under way.

11:00 a.m.
919-233 Coronary Artery Calcium Score and Non-Invasive
Angiography with Multi-Slice Computed Tomography;
Comparison to Myocardial Perfusion Imaging in
Asymptomatic Diabetics.

Arthur Scholte, Joanne Schuijf, Antje Kharagjitsingh, Marcel Stokkel, Wouter Jukema,
Albert de Roos, Ernst van der Wall, Jeroen Bax, Leiden University Medical Center,
Department of Cardiology, Leiden, The Netherlands

Background: In patients with type 2 diabetes, detection of coronary artery disease (CAD)
is difficult as the disease often has progressed to an advanced stage prior to complaints
and diagnosis. For early detection, single photon electron computed tomography (SPECT)
perfusion imaging which detects ischemia has been proposed; while more recently, also
direct visualization of atherosclerosis has become possible with computed tomography
(CT) techniques. Aim of the study was to compare the presence of atherosclerosis and
ischemia in asymptomatic patients with type 2 diabetes.

Methods: A total of 45 asymptomatic patients with type 2 diabetes, aged 34-72 years,
and one or more risk factors for CAD were prospectively recruited from a specialized
outpatient diabetes clinic. In all patients the presence and extent of atherosclerosis was
assessed by coronary artery calcium (CAC) scoring and coronary angiography (CTA)
using 64-slice multi slice CT, while the presence of ischemia was evaluated by SPECT
myocardial perfusion imaging using adenosine stress.

Results: Coronary calcium was detected in 27 (60%) patients, while 32 (71%) showed
evidence of atherosclerosis on CTA with at least 1 significant (250% luminal narrowing)
lesion in 13 (29%). Abnormal SPECT studies were obtained in 21 (46%) patients. In
patients without calcium a normal SPECT was obtained in 12 (67%), whereas ischemia
was observed in all 7 patients with a calcium score >400. In patients with an abnormal
SPECT, atherosclerosis was observed on CTA in the majority (n=17, 81%) of patients with
11 (52%) showing significant CAD. Importantly, an abnormal CTA was also encountered
in the majority of patients (n=15, 62%) without ischemia on SPECT.

Conclusions: A high prevalence of atherosclerosis (detected by CAC and CTA) was
observed in asymptomatic patients with type 2 diabetes. However, not all atherosclerotic
lesions resulted in ischemia (as determined by SPECT), indicating that the techniques
provide different information. To determine the potential prognostic value of observed
atherosclerosis in this population, follow-up data are highly needed.
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11:00 a.m.
919-235 Where is Best Pacing Site to Decrease Dyssynchrony
for Complete Atrioventricular Block? - Study of

Electrocardiographically Gated Myocardial Single
Photon Emission Computed Tomography -

Hitoshi Yamaguchi, Masami Nishino, Kiyoshi Yamagami, Akihito Hashimoto, Ken
Matsuoka, Takahito Tamai, Hiroyasu Kato, Yasuyuki Egami, Ryu Shutta, Kenjiro Tanaka,
Jun Tanouchi, Yoshio Yamada, Osaka Rosai Hospital, Sakai, Japan

Background: It has been reported that left ventricular dyssynchrony decreased cardiac
output in patients with heart failure and right ventricular apical pacing (RVAP). Three-
dimensional analysis of dyssynchrony by electrocardiographically gated myocardial single
photon emission computed tomography (SPECT) may be useful for evaluate left ventricular
dyssynchrony. Methods: To elucidate the difference between RVAP and right ventricular
outflow tract pacing (RVOT) in consecutive 20 patients with complete atrioventricular
block, we compared left ventricular ejection fraction (EF) and dyssynchrony from 16-
frame gated technetium 99m tetrofosmin perfusion tomograms using quantitative gated
SPECT (QGS) software. Result: The average time of acquisition of SPECT and analyzing
QGS was 25 min. We defined dyssynchrony index (Dysl) as difference of frame number
of endsystole of septum and that of lateral wall. There were 10 patients with RVAP and
10 patients with RVOT (all DDD pacemaker). Results are shown at a table. Conclusions:
With gated myocardial SPECT, we could evaluate LV dyssynchrony in patients of RVOT
pacing and RVAP pacing quantitatively. RVOT pacing may be superior than RVAP pacing
for cardiac synchronization. Gated myocardial SPECT has high reproducibility and easy
software to use, thus this modality may be useful to evaluate regional dyssynchrony.

Dyssynchrony Index & LV Ejection Fraction

RVAP RVOT P
Dysl 19+0.8 1.3+0.9 0.04
LVEF 54+11% 59+10% 0.08
11:00 a.m.
919-236 Determination of the VE/VCO2 Slope From a Constant

Work Rate Exercise in Cardiac Patients

Masayo Hoshimoto, Akira Koike, Osamu Nagayama, Kaori Yamaguchi, Akihiko Tajima,
Ayumi Goda, Tadanori Aizawa, The Cardiovascular Institute, Tokyo, Japan

Background: The slope of the increase in ventilation to the increase in CO2 output (VE/
VCO2 slope) is a valuable index reflecting the severity of heart failure and is useful for
predicting a prognosis in cardiac patients. Traditionally, an incremental exercise testing
to a symptom-limited maximum has been performed to obtain this slope. In the present
study, we studied whether the VE/VCO2 slope can be determined through a constant
work rate exercise of mild intensity in cardiac patients.

Methods: Twenty-three consecutive patients with a history of anterior myocardial infarction
(59+9 years, LVEF=34+5 %) underwent low-intensity (below the anaerobic threshold:
39+8 W) and high-intensity (above the anaerobic threshold: 69+15 W) constant work
rate exercise for 6 min, in addition to an incremental exercise test to a symptom-limited
maximum. From the incremental exercise, the slope was calculated from the start of
incremental exercise to the respiratory compensation point by the least squares linear
regression. From the constant work rate exercise, the VE/VCO2 slope could be similarly
calculated from the start of exercise until the 4th min of exercise.

Results: The VE/VCO2 slope determined from incremental exercise was 33.8+5.9 on average,
ranging from 20.9 to 42.8. The slope obtained from low-intensity exercise was 32.1+5.9 on
average, ranging from 20.1 to 46.1. The slope obtained from high-intensity exercise was
32.9+5.7 on average, ranging from 23.0 to 44.4. The VE/VCO2 slopes obtained from the 3
exercise tests did not significantly differ each other. The slopes obtained from low and high-
intensity exercise were significantly positively correlated with the slope obtained form the
incremental exercise (r=0.58, p=0.003 and r=0.84, p<0.0001, respectively).
Conclusions: The VE/VCO2 slope has been traditionally determined from the incremental
exercise test to the symptom-limited maximum. However, it is suggested that the slope
might be determined from constant work rate exercise even at a mild to moderate
intensity, perhaps because the relationship between ventilation and CO2 output during
exercise is consistent and independent of the modes of exercise testing.
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