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• Pdnclpa| Component  Analysis of Repoisr izet ion: A 
Novel Index o f  Conlplexl ly  of  Venlr iculer 
Repoler izet lon In the Long QT Syndrome 

$ilvia G. Pdod, C&.'lo Napolitano, Livia Diehl, Vincanzo Paganini, 
Mecdzio Fumagalli, David Mortara, Peter J. Schwartz. C/in Med Gan, Univ 
of Milan, Cardiology, Univ of Pavia, Italy 

It !; wall known that dishomogeneous repoladzation is an~ythmogenio; how- 
ever techniques to quantify complexity of repolarization are scanty. Principal 
components analysis is a method to assess the degree of correlation between 
a family of wc, veforms. When applied to T waves, it defines the components 
of repofadzation. Usually, the first component a~:¢ounts for most of repolar- 
ization, whereas a dishomogeneous rapoladzatian is indicated by a relevant 
contribution of the second and other components. We applied principal com- 
ponent analysis to algorithmic, ally defined JT intervals in 491 ECG recordings 
obtained during 12-leeds Holler monitoring (Mortara inst.), in controls (ctrls;n 
= 8) and in Long QT Syndrome lots (LQTS:n = 13). A mean of 24 ± 3 
ECG traces taken houdy during monitoring were used for each subject, The 
second/first component ratio (complexity) was 17 ± 5% in ntds and 41 ± 
15=/o in LQTS (p < 0,001). Dynamic measurement of JT interval complexity 
showed that in LQT$ the 24 hra Standard Deviation of second component 
was much higher than in control individuals (3 vs 13=/o; p < 0.001 ). For L QT$, 
multiple regression analysis showed no correlation between complexity of 
T wave and QTc interval or QT¢ dispemion. These data show that principal 
component analysis identifies large dilferance3 between LQTS and ctrls. 
LQTS pts preeent a higher complexity of repoladzation and a larger circadian 
variability. This new index of dishomoganeity of vantricular repolarization is 
observer.independent and provides novel information not redundant with QT 
and QT dispersion. 

E C H O C A R D I O G R A P H Y -  NEW INSTRUMENTATION 

~ Dynamic 3-Dimensional Echocardiographic 
Reconstruction of the Left Ventricle Using Color 
Doppler Myocardial Tissue Imaging Technique. In 
Vivo Experimental  and Clinical Study 

Jus(~ Azevedo, Migsel Garcia-Femandez, Pabfo Pueda, Mar Moreno, 
Daniel SanRoman, Esteban Torrecilla, Esteban Lopez de Sa, Jose Vallejo, 
Juan Luis Delcan. Laborator/o de Ecocardingrafia, Servicio de Cardiologia, 
Hospital Universitario "Gregotio Maratlon', Mad#d, Espafla 

Color Doppler "13ssue Imaging (DTI) of the left vehicle (LV) is a recency 
developed technique with lower attenuation from the chest wall. Transtho- 
recic (TIE) three-dimensional echecardiogrephy (3.DE) is a non invasive 
technique that quantitates VOlumetric and functional data of the LV cavity. 
The aim of our study was to apply the new color DTI technique to a 3-DE 
computerized reconstruction methodology in order to obtain dynamic 3-DE 
images of the LV and to calculate volumetric and fun~onal data. Using a 
TTE approach, first we performed an "in rive" experimental study in a open 
chest p~g model (n = 8). Than we applied this same TTE methodology in a 
clinical setting, in 25 pts with a variety of cardiovascular pathologies, The 
2-DE images were then transferred to a conventional computer with 3-DE 
capabi~itiss and a dedicated software with a polyhedral sudace algorithm. LV 
volumes were calculated at end systole (ESVal/ml), endiastole (EDVol/ml) 
as well as the derived stroke volume (StVal/ml) and ejection fraction (LV% 
EFP/o). LV parameters were calculated using both conventional TTE 3-DE 
and color DTI 3-DE. Mean values of these parameters, intra- (ObVar/%) and 
inter-observer variability (IOb VarP/=) were obtained and are showed in the 
following chart: 

ESVol EDVol StVol L V % E F  IObVar ObVar 

"l'i'E 3-DE 924-21 1884`25 964`1:16 514-10 94`6 84`4 
DTI 3 -0E S5~20 194:1:23 994-16 514`10 6 ± 4  4±3  
% Var 3% 4% 3% 1% - - 
p Value ns na ns ns 

We conclude that three-dimensional echocardiographic reconstro~an of 
the left ventricle can be performed using the new color Doppler tissue imaging 
technique of the myocardial wall. The color Doppler three-dimensi0nal recon- 
struction technique is done with a lower intra- and inter-observer variability 
for both vantricular velumetric and functional data. 

• A ~ _ Q m e n t  of Trensmural Velocity Gradients in 
~ r t r o p h i c  Hearbs-A New Diagnostic Index for  
i-~petrophlc Card iomyopethy 

Przemyslaw Palka, N ~ r a  Lal~e, A an D. Rein ng, Lynn N, Fen., 
Thomas R.D. Shaw, lan R. Slarkey, Keith A.A. Fox, W, Norman McOicken, 
George R. Suthedend. University of Edinburgh, UK 

The aim of the study was to use Doppler myocardial imaging for the assess- 
ment of intramural function to subdivide patients with d~erent aetiotogies of 
left ventricular (LV) hypertrophy. Thus, we studied 19 subjects with hyper- 
trophic cardiomyepathy (HCM), 21 with LV hypertrophy due to hypertension 
(HTN) and 25 age matched (mean 51 9:11 years) normal subjects (hi). The 
velocity gradient (VG) across the LV posterior wall was measured during the 
following sequential phases of the cardiac cycle: vent~cu~r ejec~on (rE), 
isovolumic relaxation (IR), rapid ventricular filling (RVF) and atrial contraction 
(AC). Results: are expressed as mean ± SO (cm/s -1/crr1-1). 

VE IR RVF AC 

HCM -1.9d: 1,5 "t -1.1 4-0.7 $ 1.54`0,9"1" 2.0 ± 0.gtS 
HTN 4.5 ~:2.0 -1.04- 0.5 t 3.8± 1,8 3.14`1.4 
N 5,0 ~ : 2 . 3  -0.~4`0.4 4.1 ~= 1,6 2..8=i: 1.4 

*p < 0.001 vs. N; l"p < 0.001 vS. HTN; $p ,¢ 0.05 VS. N; §p < 0.05 vS. HTN. 

In HCM hearts, during VE, RVF and AC, the VG was significantly lower 
then in HTN patients and N, During these phases daspile the presence of 
hyperlrophied myocardium in the HTN group there was no d~erenoe in VG 
when compared to the .orPhypartmphied myoeardium in N. Conclusions: 
These findings suggest that VG measurement should prove to be a useful 
new diagnostic index which consistently identifies HCM patients within the 
spectrum of hypertrophied myocardium. 

Harmonic Imaging and 5 ing le  Frame " rdggered  
Mode Data Acquis i t ion Enhance Delineation of 
Mygocardisl Perlusion Defects by  Volume-Rendered 

Imenslenal Echocard iography 

Qi-Ling Cao, N~woz Masani, Alain Deiabays, Giuseppina Magni, 
Philippe Acar, Cleo Laskad, Jiefen Yao, Stofano De Castro, 
Natesa Pandian. TuftsWew England Medical Center, Boston, Mass 

Voxel-based 3~D echocardiography (3DE) can aid in accurate measurement 
of myocardial (contrast) perfusion defects. Ultrasound energy may reduce 
the "litespan" of microbutiblas attenuefJng the 3DE contrast defect. Triggered 
mode (TR) is a new way of image acquisition in which ultrasound energy is 
emitted and received for a single frame at specified time-paint in the cardiac 
cycle. We examined whether TR enhances 3DE depiction of perfusion de- 
fects with both convenlJanal (C) and harmonic (H) imaging. After coronary 
oo~usion in 11 dogs, contrast 3DE was performed using bOth intravenous 
(IV) and aortic injections (dO) of 3 agents (FS069, Levovist and EchoGen). 
3DE data was acquired (rotational methOd) using a H imaging scanner with a 
2.5/5 MHz emit/receive transducer (Hewiett-Peckard), designed to function in 
TR. ReconsVu(~ed 3D images were analyzed in 10 paraplane slices in each 
dog. Results: after 3DE with C imaging, AO but not IV defects could be visu- 
alized. Using H imaging bOth IV and AO defects were dearly vist-ole but their 
borders could not be demamated. The addtaon of TR (end-diastolic h'aree) 
to H imaging further enhanced delineation of defects permiffing quantitatton 
of the hypoperlused myeca~dial mass (range: 11.4 to 21 gins). From the IV 
approach 9/11 defects were accurately delineated using TR cernpared with 
2/11 with non.TR (p < 0.005, Rshars exact). Further, the transmural extent 
of contrast d ~  could be seen. We conclude that TR is ideally suited to 
contrast 31DE by IV injections and, with harmonic imaging, enhances accurate 
depiction of contrast defects. 

ECHOGARDIOGRAPHY- TFIANSESOPHAGEAL 
IMAGING/DOPPLER 

~ Mltral Regurgilent Jet  Impingement Promotes the 
Reduction of  SystoUc Pulmonary Venous How :  
Computer Simulat ions 

Randall Y. Gdmas, Robed A. Levine, Maufice E. Satang, Ajit 
P, Yoganathan. Georgia Institute of Technology, Atlanta, GA; Mayo Clink:, 
Rochester, MN; Massachusetls General Hospital, Boston. MA 

Recent studies have demenstmted that pulmonawy venous (PV) flow is only 
partially dependent on the degree of mitral regurgitation (MR). The role of 
local factors and in particular, perivenous jet impingement is not well know. 
Ruid dynamics informs us that aS a jet impinges on a wall, its momentum is 
recovered as pressure. However it is unknown how close the jet must impinge 



22A ABSTRACTS-Poster JACC February 1996 

before it has a local effect on PV flow. Methods: Using an elaetanca model 
of the atrium and PV tree, Coraviously demonstrated to reliably reproduce 
PV flow), mitral regurgitation was simulated (regurgitant volume = 16 co). 
Using equa~ons from fluid mechanics that describe the spatial distribution of 
pressure recovery created as a jet impinges on a wall, the distance between 
the jet impact site and a given PV was varied from 4 to 0,5 cm and systolic PV 
flow was plotted. Results:WdllOut regurgitation, the model generated systolic 
PV flow consistent with clinical measurements, With regurgitation, systolic 
PV velocity was reduced. At 4 and 1 cm impingement distances, the effect 
was minimal, but at 0.75-0.5 cm, PV flow rapidly became diminished and 
rovemed. 
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Conclusions: Pressure is recovered in a small disk around the site of jet 
impingement. If the jet impinges > 1 crn from a PV, it has no local effect. 
For impingement at < 1 cm, the local pressure is significantly higher than 
the global pressure and systolic PV flow in that vein is markedly reduced. 
Therefore, local perlvenous jet intera~ons may explain, in part, the wide 
clinical variations in PV flew that am observed for comparable grades of MR. 

r ~ - ~ - i  Should All Patients With Cerebral Unexplained 
Ischemia Undergo Transesophagcal 
Echocardlography? 

Harold Lethen, Ralner Hoffmann, Uldch Sliwka 1, Johannes Neth 1, Frank 
P. Job, Frank A. Flachskampf, Peter Hanreth. Med. Clinic I, RWTHAachen, 
Germany; ! Dept. Neurology, RWTH Aachen, Germany 

Transesophogeal echo (TEE) has shown higher sensitivity for detecting po- 
tential cardiac sources of embolism than transthoracic echo (1-rE) and is 
therefore routinely performed in patients (pts) with cerebral ischemia if a 
cardiac source of embolism is suspected. However, compared to TTE it has 
not been clearly defined in which patients with suspected cardiogenis em- 
bolism TEE findings alter patient management and if there are subgroups 
of pts which benefit more from TEE than others. We prospectively stud- 
led 210 pts with suspected cardiogenic cerebral ischemia with transthoraolc 
and biplane transosophageal contrast echo. Additional pathologic findings 
by oTEE regarding spontaneous echo contrast (SEC), LA/LV-Thrombi (TH), 
patent foremen ovals (PFO), atrial septai aneurysm and defect (ASA, ASD) 
and complex aortic athemma (CAA) were compared with pts in sinus ry- 
thin (SR) showing completely normal o'l'rE (NORM) and with pts with atrial 
fibrillation or pathologic finding by c']-I'E (PATH). Results: cTEE, findings in 
NORM/PATH: 

n SEC PFO/ASD ASA TH CAA 
NORM 90 1 (1%) 6(7%) 1 (1%) 0 (0%)  3(3%) 
PAtH 115 18(15%) 6(6%) 12(10%) 8(7%) 3(3%) 
p value < 0.01 n J;. < 0.01 < 0.01 n.s. 

All PFO detected in NORM showed only small shunts and pt management 
was not influenced by cTEE in this group. 

Conclusion: Additional value and influence on further pt management of 
cTEE is small it cTTE shows completely normal results in pts with SR (NORM) 
compared to PATH. 

1"~'1-5"~ Posit ive and Negative Effects o f  Transesophageal 
Echocardlography on the Duke Criteria for  
Infective EndecardlUs 

Matthew T, Roe, Murray Abramson, Daniel J. Sexton, Jennifer U, G, 
Ralph Corey, Shaila K. Hainle, Joseph Kisslo, Duke Ur:iversityMedical 
Center, Durham, NC 

To test the added effect of bansasophageai echo (TEE) -'or the diagnosis (DX) 
of intec~ve endocarditis (IE) by the Duke Cdteria (DC), i'ecords of 68 patients 
(original cohort) with transthorecic (TI'E) and TEE per;'ormed within 7 days 
of initial evaluation for IE were reviewed. The new DC for diagnosing IE were 
developed incorporating TTE findings as a major criterion. Results were 
positive (oscillating endocardial or valvular (V) mass lesions, intracardian 

abscess or new partial dehiscence of a prostatic V), suggasth, e (,-,on. 
oscillating masses, nodular V thickening or new V fenestrations) or negative 
(none of the above). Definite, possible or rejected DX (Table) of IE were 
made on echo as well as multiple miorobiologlo and clinical findings (MBCF). 
As a result of TEE added to TTE (and MBCF), 13% (9/68) moved up a 
category, increasing sensitivity. Of these, 8 moved from possible to definite 
and 1 moved from rejected to possible. On the other hand, if TEE were 
used without 1-rE (and MBCF), 4=/= (3/68) would have dmppsd from definite 
to possible, a negative effect on sensitivity. These data indicate that TEE 
increases the sensitivity for positive DX of IE by the DC. The use of TEE data 
alone, however, does not appear indicated as it may have a negative effect 
on sensitivity. 

Definite Possible Rejected 
TEE (n = 45) (n = 19) (n - 4) 

Poe "R'E. Positive 18 2 0 
Suggestive 1 2 0 
Negative 0 2 0 

Sugg TTE Positive 6 1 1 
Suggestive 3 1 0 
Negative 0 0 0 

Neg "i-[E Positive 12 3 0 
Suggestive 3 1 0 
Negative 3 8 2 

E C H O C A R D I O G R A P H Y -  TRANSTHORACIC  
I M A G I N G / D O P P L E R  

F9"-0"~-5--'~ Acute Hemodynaml¢ Benefi t  of  Enhanued Extemal  
Counterpulsation. 

Kdshnamurthy Suresh, Susan Simandl, William E. Lawson, John C.K. Hui, 
Tong Guo, Lynn Burger, Harry Soroff, Peter R Cohn. SUNYHealth Scienoes 
Center, Stony Brook, NY 

While the demonstrable clinical benefits of enhanced extsmal counterpulsa- 
tion (EECP) are thought to be hemodynamically mediated and analogous to 
the intra-aortio balloon pump (IABP), this has not been previously demon- 
strated. Using Doppler echocardiography of the descending aorta the acute 
effects of EECP on heart rate, systolic time velocity integral (STVI), and 
diastolic time velocity integral (DTVI) were studied In 10 outpatients at ras~ 
and during EECP. Results are expressed as mean :1: standard deviation and 
compared using a paired two tailed t-tast: 

Baseline During EECP p 
HR (beats/rain) 64.3 ~ 6.8 69.2 ~ 7.5 NS 
STVI (cm) 14.2 ± 6.5 21.5 • 8.7 < 0.05 
DTVI (cm) 1.7:1:1.5 8.3 ~ 3.8 < 0.001 
DIS TVI 0.17±0.16 0.40 :E0.11 <0.001 

Cardiac output increased on an average by 63%, due primarily to an in- 
creased stroke volume. In addition, retrograde aortic diastolic flow increased 
by 135%, reflecting effective diastolic augmentation. EECP thus has acute 
hemodynamic effects qualitatively similar to the IABR Due to its additional 
action of increasing venous return, the effect of EECP on the cardiac output 
may be superior to the IABP. 

~ Myocardial Contrast Versus Dobutsmlne 
Echocardlogrsphy as Predictors of Late Functional 
Hecave.ry in Acute Myocardial Infarction Treated 
wi th  Primary PTCA 

Lasnardo Bolognese, Daslale Royal, Piergiovannl Buonamicl, 
Gtampsolo Cefisano, David Antoniucoi, Giovanni Mada Santore, 
Cecilia Madnl, Alessandro Distante, Antonio UAbbate, Pier Filippa FazzinL 
Division of Cardiology, Careggi Hospital, Florence, Italy; CNR Clinical 
Physiology, Piss, Italy 

The aim of the study was to compare the ability of myocardial contrast 
echecardiography (~'dCE) and dobutamine echocardiography (DE) to predict 
late functional recovery in patients with acute myocardial infarction (AMI) 
treated with pdmary PTCA. Fourteen patients with AMI treated with suc- 
cessful PTCA ('I'IMI flow grade 3) underwent: a) MCE before and shortly 
after PTCA, b) DE for viability (3-5 days after the admission) and c) 2-D 
echo for the evaluation of regional wall motion after 1 month. MGE effect 
was scored as O (absent), 0.5 (intermediate) or 1 (homogeneous contrast 
effect). Regional wail motion was scored from 1 (normal) to 4 (dyskinasia) 
according to a 16 segments model. A segment was considered to be viable 
by DE when resting asynergy showed an improvement > 1 grade. Before 
PTCA, all patients showed myocardial pertuaion deficits which involved 30 




