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1205 | Ultrasound Tissue Characterization

Waednesday, April 1, 1998, Noon~2:00 p.m.
Georgia World Congrass Center, West Exhibit Hall Level
Presentation Hour: Noon-1:00 p.m,

1205-137 | Determination of Myocardial Fiber Architecture

In Man by High-Resolution Echocardiography

PR, Hunziker, N. Liel-Cohan, M, Scharrer-Croshio, T, Buck, R.A. Levine,
M.H. Picard, Massachusetts General Hospital, Boston, USA

The apatial orientation of myocardial fibera is a fundamental architectural
fealure of the haart that ia of major impartance in myoanrdial mechanics and
may influence ventricular remadaling in heart disease, However, myocardint
fiber orlentation is difficult to atudy in viva, Thoretore, we studied the fonaibility
of determining myocardinl fiber orientation in man by echocardiography using
high frequancy probes,

Methods: v 13 human normal voluntears (ago 7-80 years), high fro-
quency trans-horacis echocardiographic image loops were acquired (7 MHz
tranaducer, Acuson Sequoia). From an apioal window, the imaging plans was
diractad Ro aa to alice the laft vantricular walls in tangential tashion (lig), From
digitized loopsa, the fiber orientation angle ralative to the equatonial plane was
determined tor the diterent tayoera of the LV wall,
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Results: Fibor onentatton could be assessed in all volunteers in septum
and inferior wall, in 85 of pts in tho lateral and in 23% in tho anterior wall
and could clearly bo diftoren-tated trom latoral resatution anitacts. Myocardial
fibor oriantation (amows) formed a left-handod holix i the inner layers, wore
equatorial in the midwall and right-handed helicl in the owter layers, in
agreement to the rosults from autopsy studies. The observed fiber angle
ralative to the equatorial plane ranged trom - 30° near the endocardium to
+60° nons the epicardium.

Conclusion: This is the tirst study reporting determination of myocardial
fiber architecture by echocardiography in man.

This now tool allows the nvestigation of an important structural teature of
myocardial anatomy not readily accessiblo until now.

1205-138 l Sensitive Detection of the Eftects ot Aging in
Senescent Rat Myocardium With Ultrasonic
Tissue Characterization

C.T. Nguyen, C.S. Hall, M.J. Scott, J.G. Miller, 8.A. Wickline. Barnes-Jewish

Hospital. Washington University School of Medicine, St. Louis, Missour,
USA

The aging process is accompanied by cardiac diastolic dysfunction related
to increased tissue stitiness. Increased cross-linking of extra zellular matrix
of the myocardium (e.g.. collagen) has been suggested as a source of the
change in tissue material properties with age, but no noninvasive diagnostic
technique has yet been reported to delineate this condition. Accordingly, non-
destructive quantitative ultrasound methor's were used to define a je-related
changes in microscopic material properties of myocardium in senescent rats
(24 months) as compared with younger control rats (6 months). The hears
of Fischer 344 rats were excised. then perfused and fixed in 10% butfered
tormalin, The lateral wall of the left ventricle was dissected out and then
nsanit.ad with a high-frequency, high-resolution acoustic microscope in the
pulse-echo mode. Frequency dependent attenuation coefficients were mea-
sured from 30 MHz 10 42 MH2.
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Result: The frequongcy averagod attonuation coofficiont demonstrated an
incroaso of 3.2 dB/mm foi the 24 month group as compared with the 6
month group (p - 0.01) (seo graph), The nomalized heart waight showed
no statistical diiffmuence briwoon the two age groups (0.374 vorsus 0.375
mg/100gm body waight iIn 6 month and 24 month rats, rospectively, p =
N.S).
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Conclusion: The measured increase in ultrasonic altenuation coefticient
for aged myogardium signified allered viscoelastic properties of the myocar-
diatl tiasue at the cellylar level that was specilic tor age rather than hean
mass. Wo speculate that ettects ot aging on the extracellular matrix may be
responsible for those changes n passive elastic behavior

DEESJ 39| Ultrasonic Tissue Characterization of Myocardial
‘‘‘‘‘‘ ’ Collagen Crosslinking due to Non-enzymatic
Protein Glycosylation

M. Janit, C.S. Hall, S M. Handlay, J.G. Miller, S.A. Wickiine. Bames~Jewish
Hospital at \Washington University Schoo! of Afedicine, St. Louis. MO USA

Background: Advanced Glycosylation End-products {AGE's) of myocardial
callagen (n diabiolic cardiomyopathy may be cespoasile fac increased stilt-
noss of tho myocardium, decreased chamber compliance and diastolic dys-
function. Provious studies have shown that the long term effects ot coltagen
crosstinking of diabetes can be modeled by incubating tissue in simple sug-
ars. Wae now report the tirst use of ultrasonic tissue characterization methods
to quantity matrix crosslinking in this condition. Incubation of tissue i mat-
tose was employed to enhance collagen crosslinking and mumic the diabetic
siato.

Methods: The hearts of five Sprague-Dawley rats were sectioned into
two transverse 4 mm slices. One slice was placed in nomal satine and
the second in 0.2 M maltose at room temperature under sterile conditions
After 10 days the tissue was removed for measurement of the ultrasonic
attenuation coeflicient with a 50 MHz acoustic microscope. The attenuation
coefficient was determined by computing signal toss from the backscattered
signal at multiple contiguous depths into the tissue from epi- to endocardium
The extent of the crosslinking was investigated by staining sections of the
tissues tor collagen.

Results: Frequency dependent attenuation coetficient was averaged over
the trequency range from 30 1o 50 MHz to determine an average value tor
attenuation. The average attenuation for the glycosylated tissue was 228 :
14 dB/em and tor the non-glycosylated tissue was 149 + 24 dB/cm (p = 0.02,
t-test). Trichrome staining indicated superior preservation of cytoarchitecture
in maltose soaked as compared to salino soaked tissue samples.

Conclusion: High frequency ultrasonic tissue characterization can detine
changes in tissue material properties that result from AGE's. Thus, potentially
early detection of diabetic cardiomyopathy may be possible in susceptible
individuals before onset of clinical signs and symptoms.

6205440 Ultrasonic Tissue Characterization ldentifies
Aftered Physical Properties of the Myocardium
in a Rat Model of Insulin Resistance

A. Kovacs, M. Courtois, V.G. Davila-Roman, P.A. Ludbrook, J.E. Perez.
Washington University, St. Louis, MO, USA

Background: Type | diabetes mellitus (DM) has been shown to be associated
with abnormal ultrasonic scattering properties ot the myocardium. To char-
acterize the physical properties of the heart in type Il DM, ultrasonic tissue
characterization was performed in a rat modet of insulin resistance.

Methoc's: Zucker fatty 'ats and their lean litter mates as controls were used
in this study. Serial 2-D, M-mode and Doppler echocardicgrams combined
with measurements of the cyclic variation of integrated backscatter (CVIB)
were porformed in vivo. Hemodynamic measurements were obtained at the
end of the study by closed-chest retrograde LV micromanometer catheteri-
zation.

Results: Compared to controls (n = 6}, Zucker fatty rats (n = 6) developed
concentric LVH (LV mass 0.52 + 0.03 vs 0.74 + 0.05 g. p « 0.01; relative
wall thickness 0.12 + 0.02 vs 0.15 + 0.02. p = 0.016) beginning at 4 months





