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major adverse cardiac events (MACE) (57.0% vs 36.7%, p<0.001) were higher in TCM 
than ACS patients. At 1 year, there was no diff erence in mortality, but higher 1-year 
MACE for TCM patients (30.9% vs 23.2%, p<0.038). Th ere were no statistical diff erences 
in-hospital MACE between morphologies (apical n=45 (33%) vs. non-apical (n=19 
(26.5%) p=0.303). On multivariate analysis, predictors of hospital MACE were driven 
by clinical characteristics (pulmonary disease, secondary TCM, admitting diagnosis of 
infection) and not by TCM morphology. Th e only echocardiographic characteristic that 
predicted MACE was LV ejection fraction < 45% (Odds Ratio 2.89 [95% CI 1.2 - 7.2] 
p=0.026). Th ere were 9 (4.3%) cases of recurrent TCM, of which 4 patients developed 
a diff erent morphology of TCM at second presentation. TCM patients prescribed beta-
blockers on discharge had signifi cantly lower readmission, 1-year MACE, and mortality. 
Conclusions: TCM patients had a high rate of in-hospital and follow-up clinical events, 
and certain clinical characteristics predicted worse prognosis, regardless of morphology 
on echocardiography. Th e only echocardiographic characteristics that predicted in 
hospital MACE was LVEF < 45%.
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Detection of Exercise-Induced Abnormalities of Myocardial 
Deformation in Patients with Unrepaired Anomalous Aortic Origin 
of the Right Coronary Artery
Edem Binka, Scott Wood, W. Reid Th ompson. Johns Hopkins Hospital, Division 
of Pediatric Cardiology, Baltimore, MD
Background: Congenital coronary artery anomalies are rare but may have signifi cant 
clinical repercussions including sudden death. Th e management of asymptomatic patients 
with anomalous aortic origin of the right coronary artery (AAORCA) is controversial 
and evidence-based risk stratifi cation recommendations are lacking. Specifi cally, the role 
of stress imaging in patients with AAORCA to evaluate risk is unclear. Based on data 
in adults with right coronary atherosclerotic disease, we hypothesized that at least some 
patients with AAORCA may have exercise-inducible abnormalities in regional myocardial 
deformation detectable by echocardiography. Methods: 21 patients with unrepaired 
AAORCA and 11 controls who had treadmill exercise stress echocardiography (ESE) 
were studied. Regional wall motion, assessed by visual inspection, and tissue velocity 
imaging were evaluated at baseline and during recovery. Time to peak left  ventricular 
(LV) systolic longitudinal strain corrected for heart rate (TPSc) for the inferior wall was 
calculated and the post to pre exercise ratio (TPScR) was obtained. A secondary analysis 
evaluated LV inferior wall TPScR from 12 patients who had ESE following surgery for 
AAORCA. Patients were compared to controls using the 1-tailed Student‘s t test, with the 
level of signifi cance set at P < .05. Results: No regional wall motion or ECG abnormalities 
were noted at rest or aft er peak exercise in patients or controls. TPS following exercise 
was delayed compared to baseline in the inferior wall of some patients with unrepaired 
AAORCA (Figure 1). Mean TPScR was signifi cantly higher for patients than controls 
(0.99 +0.40 vs. 0.76 +0.18, p = 0.047). Th ere was no signifi cant diff erence in inferior wall 
TPScR between repaired patients and controls (p = 0.23). Conclusion: In patients with 
unrepaired AAORCA, time to peak strain following exercise is prolonged in segments 
supplied by the right coronary artery, presumably due to induced ischemia not detectable 
by wall motion analysis or ECG changes. Th is is the fi rst demonstration of an exercise-
induced abnormality of ventricular function in AAORCA. Further work is needed to 
ascertain the potential role of this fi nding in risk assessment.

P2-113
Two-Dimensional Area-Length Method Better Estimates Actual 
Left Ventricular Weight Compared to M-mode Linear Method in 
Swine Models of Ischemic Heart Disease
Satoshi Miyashita, Shin Watanabe, Olympia Bikou, Kenneth Fish, Roger J. Hajjar, 
Kiyotake Ishikawa. Cardiovascular Research Center, Icahn School of Medicine at 
Mount Sinai, New York, NY
Background: Left  Ventricular (LV) mass is an essential risk factor and a strong predictor 
of cardiovascular diseases. M-mode and two-dimensional echocardiography (2DE) off er 
fast and cost-effi  cient estimation of LV mass. However, their accuracy against actual LV 
weight in diseased heart has not been systematically evaluated. Th e aim of this study 
was to examine agreement and correlation of the LV mass estimated by M-mode-based 
linear method and 2DE-based area-length method against actual LV weight. Methods: 
Yorkshire swine underwent induction of various etiologies of sub-acute and chronic heart 

failure including ischemic heart disease (IHD), volume-overload, and pressure-overload. 
LV mass was measured by M-mode-based linear method as well as 2DE-based area-
length method and were compared to the actual LV weight measured at autopsy. Simple 
linear regression and the Bland-Altman analysis were performed. Impact of myocardial 
infarction was evaluated by separately analyzing those with and without IHD. Results: 
Twenty-seven pigs without any cardiac diseases, 32 pigs with non-IHD heart failure, and 
195 pigs with IHD were included in the analysis (total n = 254). A strong positive linear 
relationship to the LV weight was found with area-length method (r = 0.82, p < 0.001), 
whereas moderate linear relationship was found with linear method in overall population 
(r = 0.68, p < 0.001). Th ere was a statistically signifi cant diff erence between the two 
correlation coeffi  cients (p = 0.0003). While both methods demonstrated similar strong 
linear relationships to the LV weight in pigs without IHD, area-length method exhibited 
superior correlation and agreement in pigs with IHD. Th e Bland-Altman analysis 
revealed signifi cant overestimation using linear method as the LV weight increased. 
Conclusion: Both linear and area-length methods provide good estimation of LV weights 
in pig models of heart diseases. Area-length method off ers better estimation compared to 
the linear method in pigs with IHD.
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Echocardiographic Indices of Regional Deformation Predict 
Left Ventricular Thrombus following Anterior Wall ST-Segment 
Elevation Myocardial Infarction
Afi achukwu Onuegbu1, Evann Eisenberg1, Tatsiana Aleksandrovich2, Daniel 
Daniel Spevack1. 1Montefi ore Medical Center, Bronx, NY; 2Jacobi Medical Center, 
Bronx, NY
Background: Left  Ventricular (LV) thrombus formation oft en occurs between 24 hours 
and 2 weeks aft er anterior wall ST-segment elevation myocardial infarction (AW-STEMI). 
Speckle tracking imaging (STI) parameters have been used to quantify LV contractility by 
assessing global and regional LV strain. We sought to test if STI derived strain parameters 
were associated with LV thrombus aft er reperfusion therapy for AW-STEMI. Methods: 
From the Montefi ore Medical Center cardiology database we identifi ed 74 subjects who 
had AW-STEMI and had transthoracic echocardiography (TTE) performed within 24 
hours of reperfusion therapy between 2008 - 2014. TTE were reviewed for the presence 
of LV thrombus and the studies were re-analyzed for STI regional and global strain 
parameters using Cardiac Performance Analysis - Tomtec soft ware. Results: Study 
subjects were age 59 ± 13 years and 31% were female. Th ose with LV thrombus (n=16) 
more frequently had chest pain for >24 hours (44% versus 16%, p < 0.02), lower ejection 
fraction (31 ± 6% versus 35 ± 6%, p = 0.03), and more frequently had aneurysmal apex 
(22% versus 0%, p < 0.01) than those without LV thrombus. Global longitudinal strain 
was worse (less negative) among patients with LV thrombus (-2.3 ± 4.4% versus -5.1 ± 
3.9%, p = 0.04). Regional strain was shown to be worse in the mid anterior (-8.0 ± 3.7 
versus -10.6 ± 4.4, p = 0.05) and mid anteroseptal walls (-7.7 ± 3.02 versus -10.9 ± 4.2, p = 
0.01) in subjects that had LV thrombus. No diff erences were noted in the subjective wall 
motion score for the LV apical segments (3.2 ± 0.5 versus 3.0 ± 0.5, p = 0.12) and the non-
apical segments (14.2 ± 4.9 versus 14.3 ± 4.6, p = 0.94) between those with and without LV 
thrombus respectively. Conclusion: In subjects with LV thrombus following AW-STEMI, 
STI strain indices detected subtle reductions in the mid anterior and mid anteroseptal 
segments that were not perceived by subjective assessment of wall motion. Routine use 
of these parameters in subjects with AW-STEMI may therefore improve prediction of 
thrombus development.
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Table of Results
LV thrombus Non LV thrombus P value

Global longitudinal strain (%) -2.3 ± 4.4 -5.1 ± 3.9 0.04
mid anterior strain (%) -8.0 ± 3.7 -10.6 ± 4.4 0.05
mid anteroseptal strain (%) -7.7 ± 3.02 -10.9 ± 4.2 0.01
LV apical wall motion score 3.2 ± 0.5 3.0 ± 0.5 0.12
LV Non-apical wall motion score 14.2 ± 4.9 14.3 ± 4.6 0.94
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Tako-tsubo Syndrome in Acute Myocardial Infarction: Tako-Effect
Juan Lei1, Megha Dogra2, Kan Liu2. 1Sun Yat-sen Memorial Hospital of Sun 
Yat-sen University, Guangzhou, China; 2State University of New York, Upstate 
Medical University, Syracuse, NY
Background: Tako-tsubo syndrome (TTS) is a transitional left  ventricular dysfunction 
which is commonly confused with acute myocardial infarction (AMI). Th e diagnosis of 
TTS in the setting of AMI with signifi cant coronary stenosis is debatable. Th e purpose 
of this study is to evaluate the systolic and diastolic ventricular functions, hemodynamic 
consequences, short-term (30 days) and long term (1 and 5 years) cardiovascular 
outcomes in AMI with and without TTS. Methods: Between 11/01/2012 and 01/31/2016, 
111 patients with left  anterior descending artery stenosis causing anterior ST-elevation 
MI were studied. Th ey were classifi ed into 2 groups: Patients with MI and TTS-like 
contractile dysfunction and regional wall motion abnormality that extend beyond the 
territory of the culprit artery (we name it Tako-eff ect) (31 patients) and patients with MI 
without Tako-eff ect (80 patients). Patients with MI and Tako-eff ect were also compared 
to 66 consecutive matched patients with TTS without signifi cant coronary artery stenosis. 
Results: Tako-eff ect patients had signifi cantly lower left  ventricular ejection fraction 
(38.5 ± 6.8% vs. 47.7 ± 8.7%, P = 0.000), and signifi cantly higher Tei-index (0.54 ± 0.17 
vs. 0.37 ± 0.15, P = 0.000) compared to non Tako-eff ect patients. In contrast, they have 
no signifi cant diff erence in the left  ventricular fi lling pressures and right ventricular 
functional parameters. Also, there was no signifi cant diff erence in the short term 
outcomes including hypotension, cardiogenic shock and 30-days mortality between both 
groups. Th e long term follow up (1 year and 5 years) showed higher major adverse cardiac 
events rate in the Tako-eff ect group mainly driven by the rate of MI and ischemia-driven 
target lesion revascularization [20 patients (64.5%) vs 34 patients (42.5%), P = 0.037]. 
Tako-eff ect group also had increased re-hospitalization rate [21 patients (67.7%) vs 36 
patients (45.0%), P = 0.031]. Patients with MI and Tako-eff ect had similar LV systolic 
and diastolic functions and right ventricular functional parameters compared to patients 
with TTS without signifi cant coronary artery stenosis. Conclusions: Patients with acute 
anterior ST-elevation MI may develop concomitant TTS. Patient with MI and Tako-eff ect 
have similar short term but worse long term cardiovascular outcomes compared to Non 
Tako-eff ect patients.
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Inconclusive Cardiac Stress Echocardiography and The Utility of 
The Double Product in Predicting Outcomes: Early Results
Asaad Nakhle, Charles Hammond, Christopher Giles, Maryam Alimirah, 
Ramandeep Mand, Mahmoud Ali, Meredith Mahan, Karthikeyan 
Ananthasubramaniam. Henry Ford Hospital, Detroit, MI
Background: Stress echocardiography (SE) is one of the frequently used methods in 
assessing for coronary ischemia in patients with chest pain. Inconclusive SE, defi ned as 
the inability to achieve > 85% of maximal predicted heart rate (MPHR), poses a challenge 
for clinicians. Th e aim of our study is to evaluate patients with submaximal SE and see 
if the value of the double product (DP) could further delineate long term risk better in 
this patient population. Methods: Six hundred and forty fi ve patients who underwent 
either chemical or treadmill SE between Jan-June 2013 who had submaximal (< 85%) 
MPHR were retrospectively reviewed. Demographics, medical history, and cardiac stress 
testing reports were collected. Th en, 4 years adverse outcomes, defi ned as a development 
of systolic heart failure, myocardial infarction, and death were documented and analyzed, 
and additional downstream testing (repeat stress testing, myocardial perfusion imaging, 
or coronary angiography) were collected. Results: Mean age was 59.6 years, and 55% were 
males. Caucasians represented 47%, and 46% were African Americans (AA). History 
of myocardial infarction and heart failure was reported in 33% and 19%, respectively. 
Composite outcome was found in 132 (20%) of all patients. Patients with adverse events 
were older (64.1, vs. 58.5, P<0.001), males (65.9% males vs. 34.1% females, P 0.004), 
Caucasian (54.6% Caucasians, vs. 39.4% AA, P 0.044), and with higher incidence 
of CAD, and CHF. Th e univariate odds ratio for the relationship between DP and the 
composite outcome indicated that for every 1,000-unit increase in DP, the odds of an 
adverse outcome decrease by 9.1% ([5.5% - 12.6%], P<0.001). Conclusion: Inconclusive 
SE currently poses a dilemma and many times leads to further testing to reach conclusive 
decisions for presence or absence of CAD Our study showed that younger, AA females, 
with no history of CAD or CHF, who were able to achieve a higher value of DP, have a 
favorable long term outcome with less subsequent adverse events or death aft er 4 years.
Th us patients with these characteristics with a negative submaximal SE could be triaged 
for observation with additional evaluation reserved if they continue to have symptoms. 
Although traditionally a DP of 24,000 is considered adequate workload DP response may 

vary for pharmacologic versus exercise stress testing, and thus may help stratify patients 
when viewed as a continuum.

P2-117
Echocardiographic Findings in 102 Centenarians
Bhavin Dumaswala, Kunal Bhagatwala, Komal Dumaswala, Jamshid Shirani. St. 
Luke’s University Health Network, Bethlehem, PA
Background: Number of centenarians has been on the rise. In 2015, 72,000 centenarians 
lived in the United States and this number is expected to surpass 1 million by 2050. 
Cardiovascular disease (CVD) remains the most common cause of death in this 
population. However, studies of CVD in this population are relatively scarce and there is 
evidence that CVD is underreported in the oldest old. Th e goal of this study was to explore 
the morphologic and functional cardiac abnormalities in centenarians as evaluated by 
echocardiography. Methods: We retrospectively reviewed the echocardiograms of 102 
consecutive centenarians aged 100 to 105 (mean 100.4 ± 1.4) years at the time of referral 
[85% women, 87% hypertensive, 17% diabetic, 25% hyperlipidemic, body surface area 
1.2-2.1 (1.6 ± 0.2) m2, body mass index 15.1-41.7 (24.9±4.5) kg/m2, 33% overweight, 
12% obese] referred to our laboratory for echocardiography between 2010 and 2017. 
Results: Th e following CVD were present by history: heart failure 56%, coronary 
artery disease 23% (prior PCI 7%, prior CABG 2%), peripheral arterial disease 7% and 
cerebrovascular accident 24%. Electrocardiographic atrial fi brillation was present in 32%. 
Echocardiographic abnormalities included left  ventricular (LV) dilation (1%), concentric 
remodeling (47%), LV hypertrophy (46%) including 18% with severe LV hypertrophy, 
regional wall motion abnormality (21%), decreased LV ejection fraction (21%), abnormal 
(other than age-appropriate) indices of diastolic function (50%), left  atrial (LA) dilation 
(60%), right ventricular dilation (17%), tricuspid regurgitation peak velocity ≥3 m/sec 
(49%), and pericardial eff usion (9%). Mild, moderate and severe aortic stenosis was 
present in 14%, 12%, and 16%, respectively. Mild or moderate calcifi c mitral stenosis was 
noted in 9%. Signifi cant (>mild) regurgitation was noted in mitral (37%), aortic (13%) 
and tricuspid (40%) valves. Conclusion: Structural and functional cardiac abnormalities 
are commonly noted among centenarians referred for echocardiography. Overall, at least 
one echocardiographic abnormality was noted in 99% of the centenarians studied.
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A Comparison of Long-Term Mortality Prediction Using Two 
Methods of EF Assessment from the National Echo Database 
Australia (NEDA)
Atefeh Haghi1, Simon Stewart2, David Playford1, David Celermajer3, Greg Scalia4, 
Marcus Ilton5, Geoff rey Strange1. 1University of Notre Dame, Perth, Australia; 
2University of Adelaide, Adelaide, Australia; 3University of Sydney, Sydney, 
Australia; 4University of Queensland, Queensland, Australia; 5Royal Darwin 
Hospital, Darwin, Australia
Background: Echocardiography (echo) is well established in the evaluation of Left  
Ventricular Ejection Fraction (LVEF). Traditional methods rely on geometric assumptions 
not valid in all patients, whereas other measures suff er from challenges in image quality 
that may undermine their anatomic and geometric superiority. We evaluated the 
prognostic impact of two established methodologies for calculating LVEF: Basal long axis 
2D Teicholz method (Teich) and the Apical Biplane Method of Disks (MOD). 
Methods: NEDA contains echo measurement data (years 1997 -2017 inclusive) from 
laboratories (N=10) across Australia (>530,000 echos) with linkage to the National 
Death Index (NDI). Data from 352,844 individuals (186,820 men, 60.8±18.0 years and 
166,024 women, 60.9±19.2 years) had a mean follow up of 5.4 years per person and 63,142 
fatal events. We compared Teich (with linked echo and survival data in 145,785 cases) 
and MOD (102,850 cases) in predicting all-cause mortality at various time points (1-
year and 5-year) across the full distribution of LVEF values. Th is included all cases, and 
those with the lowest quintile of LVEF (≤55%). Results: In age- and sex-adjusted Cox-
Proportional Hazard Models, both methods performed well in delineating the risk of 
all-cause mortality for all cases. Th e Teich method performed slightly better: Adjusted 
HR for mortality in the lowest versus highest quintile of LVEF was 1.89 (95% CI 1.80 
to 1.98) for MOD vs 2.00 (95% CI 1.93 to 2.07) for Teich (p<0.001 for all outputs). Th e 
sensitivity and specifi city of age- and sex-adjusted multiple logistic regression models 
using Teich were superior in predicting all-cause mortality. For example, the sensitivity 
and specifi city of the model using Teich to predict 5-year mortality in 14,175 cases was 
72.2% and 78.5%, respectively (adjusted odds ratio for the lowest versus highest quintile 
of LVEF being 2.63, 95% CI 2.29 to 3.00; p<0.001). Th is compared to a sensitivity and 
specifi city 66.5% and 75.9%, respectively (equivalent adjusted odds ratio 2.16, 95% CI 
1.86 to 2.59; p<0.001) derived from 15,192 cases with MOD. Conclusion: LVEF (on an 
age- and sex-adjusted basis) is a powerful predictor of short-to long-term mortality with a 
steep gradient of increasing risk in those individuals with a LVEF <55%. However, in like-
for-like comparisons, within a large population, Teich appears to be a stronger correlate of 
mortality both within the entire spectrum of LVEF values and, specifi cally, among those 
with impaired EF. For an individual patient, the best method for EF assessment may be 
dependent on initial image quality.


