138A

(18%) showaed ISC by DbE, compared with 5§7% of non-AF pts who diod (p =
0.03). The predictivo valuo of nogative DDE in AF (86% over 20 m) was loss
than previously reponted.

Conclusion: DLE ia sato and foasiblo in pts with AF, but its prognostic value
ia limited, despite tho apparont ndoquncy of strass. This likoly roprosonts
tochnical difficultios with DbE intorprotation,
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1153-137 l Non-linear Harmonic inaging of Tissue:
[ ™ A Suparlor New Technology for Left Ventricular
Border Delineatlon

M. Knoll, C.L. Raid, A. Hnta, T. Tokushuma, ., Main, J.M. Gardin. University of
California, Irvine, Orange, CA. USA

Non-linearly ganerated harmonic (NLH) imaging of tiasue has bean reported
10 Mprove image resolution by decraasing acoustia chitter and aide-lobe ar-
titact, To determine whelher thia new tachnology improves saenaitivity tor de-
lingation of the taft ventrigular (LV) myoocardial/blood intertace, a nonselected
aaries of 13 patienta (7 temnloa/d malos; moan age 82 yeara) underwent two-
dimenstonal echacardingraphy with both standard (STAND) and NLH tissue
imaging (Acuson Sequoia). A STAND tranaducer tranamit frequoncy of 3 &
MHz and harmonic receive frequancy of 3.6 MHz ware used. LV was divided
nto 16-wall segmenta and further classitiod as anteror (Ant), interior (Inf),
posterior (Poat), and Intoral (Lat) regions, A quality score of 0 to 4 was as
signed to each sopment based on a consensus of two readers; 202 sogments
wore compared.

Reosults: (Soo Tablo): NLH yioldad signiticant improvement in eiach region
compared with STAND imaging: mean quality score ditteronces were 0.96
poat, 0.80 a1, 0.84 ant, and 0.43 int. Analysos of mdividual saogments showed
aigniticant improvement in all bt the basal septum. This improvoment to-
sultad trom a reduction in the apackle pattom and boundary enhancoment.

Ant Lat Posat Int
STAND 1.44 122 183 1856
NLH aan a1 279 230
p vatue - 0000 0 0001 0.0005 0001

Conclusions. Non-imoar issue harmanic imaging Incroases sensitivity,
compared to standard imaging, to: delineation of the lett ventncular endo-
cardial border. Benelits extand boyond the apex ta witually alt segments of
the loft ventricle

l 1153-138 | Omniplane Transthoracic Echocardiography
Pravides an Easy Method to Estimate Mitral
Annulus Size and Shape: Veritication by
Voxel-based Three-dimensional
Echocardiography

LM. Galeano, S. De Castro, J. Yao, T-L. Hsu, N. Pandian. Tufts, New
England Medical Center, Boston, Mass., USA

Background: Accurate assessment ot rutral annulus (MA) size and shape 1s
important in planning mitral valve repair. Conventional transthoracic 2D echo
is limited in this regard.

Methods: To explore the potential of a new method, Omniplane transtho-
racic echocardiography (Omni2DE), we studied 20 pts (16 to 83 yrs), with
the Omni2DE probe (3.7/5 MHz, H-P) that steers the imaging array thorough
180°. We imaged from the parastemal acoustic window. In addition. voxel-
based 3D echo (3DE) was performed using rotational approach (TomTec). In
the Omni2DE, we oxamined 18 planes (10® increment from 0 to 180, with long-
axis considered as 0% and measured MA area (sqcm) from the best plane,
as well as maximum (Dmax) and anteroposterior (Dap) diameters (cm). in
systole (S) and diastole {D). These were compared to data derived from 3DE.

Results (Mean 1 SD): The MA was best defined in the fangy v 60 to 70°;
the comparisons betwesn were:

3DE Omni2DE Regrossion 4 p
Arga D 14 + 36 15+43 y=059x+52 0.69 - 0.001
S 87 +34 83134 y=084x +0.97 0.83 - 0.001
Dmax D 49+ 07 52108 y=043x+27 050 - 0.05
s 3807 37107 y=068x+ 1.4 0.70 ~0.001
Dap D 34+07 J4:08 y=067x+ 11 0.78 - 0.001
S 26107 26+07 y =0.56x + 1.1 0.64 -0
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Conclusions: Omni2DE allows quantitative assessment of VA sizo and
shapo by yielding carrect imaging planas to visualize MA. It is an easy method
that provides impontant information in a simple manner.

| 1163-139| A New Computerized Mothod for Evaluating
Myocardial Left Ventricular Function by Tissue
Doppler Imaging

P, Trambaiolo, L. Caceiotti, M. Do Santis, S. Da Castro, G. Magni,
€, Ponsalling, F. Fadala. "La Sapienza® University Rome, ltaly

Background: Tissue Doppler tmaging (TDI) is a new non-invasive ultrasound
tachnique that allows the measurement, in real time, of myocardial velogities
during the carding cyele. However TDI offars only limited possibitities of quan-
titication by positioning a small ROL. Aims of this study were 1) to develop a
simple and useful computanzed system o quantily regional LV function by TDI
analysis 2) lo charactorize normat pattem of global and regional myocardial
velocilios 3) to evaluate the possibility of reducing the intra- and inter-observer
variability.

Momfwds: Twelve healthy young volunteers underwent: a) Bi-dimensional
acho (2-0 ECHO), b) TD! and ¢) Magneotc Resonance lmaging (MRY), ob-
taining equivalent and comparable stices (4- and 2-chambers views). Atter
computerized acquisition and (oadding ot 25-38 trames per cardiac cycle.
2.0 ECHO and MRI endocardial and epicardial contours were drawn and
100 chords were positioned and measured on each image. obtaining systolic
thickening changes (*Th). After TDI velocities scale calibration, the previous
saved chords wore superimposed on TO!images and colors extracted and
convented, having curves of regional and global (Fig) myocardial velocities
during the entire cardiac cycle

Results: 1) the wavelorms are simitar i all cases; 2) there are no sig-
nificant statisticat diferoncos but onty minimal regional heterogeneity in the
systo-diastolic velocitios and time intervals; 3) intra- and inter-observer van-
ability 15 lower with TDI (1.8% and 3.2%) than with %Th analysis (7 2 and
Q4%).

Qlohal Myacattiyi Velocliles

Frames (ECG) ’

Conclusion: This new computenzed method allows to achieve. by TDI
analysis, the nomal range of myocardial velocities dunng the ertie cardrac
cycle and i reduces intra- and inter-cbserver vanability.

1153-140 ] Radial jet Vortical Events Are Better Delineated
on 3D Reconstructions of Flow Images Than on
2D Color Doppler: An In Vitro Study With
‘(’:omparlsons to Optical Vicualization of Flow

ets

T.Shiota, B.G. Sinclair, M. Ghanb, E. Rambod, D.J. Sahn. Oregon MHith Sci
Univ. Portland. OR; Caltech, Pasadena. CA, USA

Entrainment and vortical structures are sometimes clearly visualized in longt-
tudinal views of flawing jets by optical visualization methods. These events
also occur radially around the direction of propagation. However, vortical
events are often poorly visualized on color coded fiow maps becuase of the
angle-dependence ot color Doppler encoded images in 2D planar views. We
pertormed rotational 3D reconstruction of pulsatile jet flows using a a TomTec*
imaging system, an Interspec ATL " annular array, and a customized color map
to facilitate composite video transter of subtle low velociy cotor dynamics into
the: groy scale TomTec* milieu.

The reconstructed 3D pulsatile flow images from circular and rectangular
orifices (areas: 0.24 cm?) clearly showed radial orientations of vortical entrain-
ment events and, during propagation, also showed axial rotation of the entire
let structure within the fiow field when viewed "en face” matching observations
by optical visualization. By integrating flows between planes, vortical events


https://core.ac.uk/display/82409277?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
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aro enhanced such that spatial appreciation of the rotation of the jot flows and
the radially oriented vontical avents was substantially improved in our dynamic
3D flow images

Transcranial Dogplor High-Intensity Transient

Signals During Cardiac Catheterization and
Anglography

K. Morimoto, ¥ Matsumura, M. Ishikawa, T. Mitani, T. Dot, T. Fukui, Y. Osaki,
H. Kitacka. H. Seo. T. Chikamaon, Y. Doi. Kochi Medical School, Kochs, Jepan

High-intensity transtent signala (HITS) datected by transcranial Doppler uitra-
sonuyraphy (TCD) have been associated with cerebral emboli. To determine
the incidence and significance of HITS dufng cardiac cathetenzation and
angiography, we examined the frequency of HITS in the left middle cerebra)
artery (MCA) with TCD in thiteen patients (age 70 + 8 years). HITS were
counted by use of critena recc ded by the C« nsus Committee of the
Ninth Intemnational Cerebral Hemodynamics Symposium.

Results: (1) Trere were no HITS during the baseline recorting in any pa-
tents. (2) During catheterization, HITS were detected in all patients with an
average of 13 (range: 6 to 33) per procedure. Most of these events (96%)
were seen shorty after wyection of contrast agents or sakine. Ona HITS was
detected duning catheter mangulation in the ascending acrta. (3) No carre-
lation was found between the number of HITS and age. presence of coro-
nary disease, history of hypertension, diabetes and, smoking. Hemostatic
markers, inchiding thrembn antithrombin 11, fibnnogen, D-dimmer, plasmin
alpha-2-plasmin nhidxtor complex, beta- thrombogloblin, apolipoprotein ang
fissue plasmunogen activator did not show any correlation to the frequency of
HITS. (4} No patients had angrographic stroke.

Canciusions: HITS are present during cardiac cathetenzation and angiog-
raphy, although these events are ciinically sitent. HITS are generally associ-
ated with injection procedure of contrast agents and saline.

[ 1153-142 | Power Motion Imaging for Quantification of Heart
Wall Motion: An Ultrasound Study in the Rabbit.

S. Lafitte, J. M. Petran, A Kerouam' , P Alzeu. S. Bonoron, P Besse,
R. Roudawt. insttut Federant de Recherche Cardiovasculaire. Hopital
Cardiologrque du Maut-Leve, Pessac, France, 'ATL, France

introductron: Power Motion Imaging (PMI) s a method of echographic two-
dimensional imaging (20} that represents Doppler energy of tissue as a color
scate map. Since the Doppter energy signal is known to incarparate mtarma-
1100 about the nature and motion of the tissue. we hypathesized that PMI coutd
whentify different degrees of myocardial contraction.

Aethods: We studied fourteen rabbis with an ATL HDY 3000 in PMi and
ECG tnggenng modes. Two 10 tive stages of wall conlraction were recaorded
for each rabbt. Low wall thickening (WT) stages were abtaimed after intra-
venous inection {IV) 0.5 mi of Difrazem and high WT stages with 0.25 mt ot
Isoprenatine. For each stage, heart rate (HR), myocardial wall siope (S) and
wall thickening i septal (SA) and tateral areas {LA) were recorded in M-moda.
Five beais were then recorded using 20 PMI mode inthe profo-systofic phase.
Mean of pixet intensities (Mps) were calculated on PMI frames in 10 » 10pixels
regions of interest trom SA, LA and anterior area (AA) The relative vanations
in Mpi obtained by HR and M-modes were compared.

Resuits: Mean = SD ot HR. S, WT and Mpi were respectively 155 ¢ 49
bpm, 39.1 + 158 degrees. 48 = 29 % and 1195 = 40.8. No comelation
was found bety 1 relative S and relative Mpr. A weak correlation was tound
between relative S and relative Mpr (y = 0.43x - 0.09. r = 0.54). Correlations
behveen relative WT and relative Mpi were better (y = 0.45x - 0.02. r =0 68).
npartcularin SA (y=0.38x - 0t.r=079).

Conclusions: PMI signal ts well corretated with wall thickening. This modal-
ity can assess myocardial contraction by direct quantification of wall motion. it
may thus be o value in clinical viability studies.

RRL R
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1) 54-143 In Vivo Magnetic Reasonance lming ot Post

T :'r;glopla_gty Coronary Veasel Wall Lesions in
8

M Shinnar. R. Gallo, ZA. Fayad. ). T Fallon, A. Padurean, S.N. Konstaat,
D. Maskownz, J. Abela, J.J. Badimon, V. Fuster. Cardiovascular Institute,
Mount Sina: Meaical Center, NY, NY. USA

Background. Previous studies have shown that MRI can charactenze plaque
in human carolids and rabbit aontas. However, because of the aize of the
artenes and both cardiac and respiratory motion, coronary vessel lesions
have ot been imaged in vivo. We show for the first time that euch imaging /s
teasible.

Methods: Ten pigs underwent PTCA of the LAD with an oversized balloon
MR (GE Signa 1.5T) was done at vanous times after the PTCA on paraiyzed,
ntubated pigs. The LAD was dentified with MRI caronary angiography. Spin
echa images were then obtained transversely to the LAD lesion. image res-
olution was 500-800 ., with a slice thickness of 3-5 mm. Pigs were then
sacrificed, and the MHA images were compared with histopathotogy.

Resufts: Good quality images were obtained i 7 piga. Pathology was
abtained . 6 of these pigs. MR images clearly discriminated among the
fibroceftutar and thrombotic contributions to the late stenosis process post
anena! injury.

Conclusions. We show, tor the first ime in coronaries, that in vivo MR imag-
ing and tissue charactenzation of lesions s teasible it moton s adequatety
suppressed. Resolution is comparable to that reportad in the rabbit aona. MR!

characterization af coronary plaques offers a new, noninvasive approach for
nsk stratfication.

Improved Differentiation Between Infarcted and

Non-infarcted Myocardial Regions by Magnetic
Resonance Tagging

J T Marcus, M.JW. Gatte. A.C. Van Rossum. J P.A. Kutjer, L. Axel,
R.M. Heethaar. C A. Visser. Dept Medical Physics, Dept Cardiology, Ve
Umversitert Amsterdam. The Netherlands

Background: The motion of the heart wail 1s usually quahfied as hypo- or
nommokinetic. However, myocardial motion 15 a composite of active daforma-
non {straim) and passive displacement. Qur aim was 1o assess the relevancs
of separanng stran from displacement after infarction.

Methoas: Ten patients (age 52 = 11 yr males) had an antenior ntarction
due to an angrographically proven culpat lzasion in the LAD coronary artery.
Within 8 + 3 days after mtarction, Macnetic Resanance Imaging with taggng
(7 mm grid) was performed on the vertical lung-axis image plane. The motion
of tnanguiar finite elements of myocardium was analyzed between end-dias-
tole and end-systote. Results are the maximum prncipal stram 4.1 (1 + greatest
systolic stretch). and the ngid-body displacement D of the elements. The an-
tericr and postenor left ventncular walls were subdivided in basal, mid and
apical levels. Mean values of » 1 and L were obtained for each region. The an-
terior wall at mid level was an infarcted regton, and the posterior wall at basal
levet a non-infarcted region. Patients were compared to healthy controis {n =
8, age 53 + 10 yr, males).

Results: D was equally decreased tn the infarcted and nan-intarcted re-
gions. » 1, however, was decreased (less strelchmg) in the infarcted region.
but not decreased (rather increased) in the non-nfarcted regian

1Y ten] . }LI ,Iﬂ
1t b2 8 raoens
non-intarcted region
postertor-basal 0 1
D = cunfsals
D finm )\.I
[1)% B 12 s Cep<OS
tnfarcted region <]
antenor-mid 0 1

Conclusion: The maximum pnncipal strain of myocardium differentiates
better between infarcted and non-infarcted regions, than displacement.






