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940-60 | Discrimination Between Soft Plague and
Thrombus Based on Radiofrequency Analysis of

Intravascular Ulteasound

Jonas A. Metz, Peter Preuss, Nobuyuki Komiyama, Pauliina Ramo !,
Guy Haywood, Lars Gullestad, Pau! G. Yock, Peter J. Fitzgerald. Stanford
University, Stanford, CA; * Western General Hospital, Edinburgh, Scotland

Prior work has shown that ultrasonic backscatter from soft tissues generally
behaves as a Rayleigh scattering process for frequencies from 1-15 MH2.
One necessary characteristic for Rayleigh scattering is that the ratio of the
mean to standard deviation (MSR) of the radiofrequency (RF) signai envelape
is 1.91. We tested if backscatter from an infravascular system (IVUS) that
operates at 30 MHz also shaws Rayleigh characteristics and if dicrimination
between soft plague and thrombus is possible. )

Five coagulated canine blood samples and seven human coronary areries
with saft plague accumulation were imaged with the 30 MHz IVUS system.
RF signals from 82 vectors from afl tissue samples were digitized at 500
MHz (in 8 bit resolution). For each vector, a region of interest was defined
within the tissue sample and the RF envelope probability distribution function
generated to calculate the MSR. In addition, the variance of the RF signal
was computed and narmalized with a pertect reflector as an index for average
backscatter power (ABP).

Soft Plaque Thrombus
MSR 1.90+0.34 p=ns 193+038
ABP -31.28+9.7d8B p < 0.0001 -16.4 + 4.7dB

Conclusion: These results suggest: 1) The RF envelopes for thrombus and
soft plaque are consistent with a Rayleigh scattering process at 30 MHz. 2)
The MSR is not different for the two tissue groups. 3) However, the ABP
for thrambus is significantly (= six fold) higher than for soft plaque allowing
distrimination between these tissue types.
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Angiotensin Converting Enzyme Inhibitor Therapy
Promotes Remodeling in Patients With Left

Ventricular Ejection Fraction > 40% After Acute
Transmural Myacardial Infarction

David B. Johnson, Robert E. Foster, Gilbert J. Perry, Gerald G. Blackwell,
Francesco Barilla, Mary Ann Roney, Roger A. Orr, Alfred W.H. Stanley,
Geraid M. Pohast, Louis J. Delf'ltafia. Univ. of Alabama, Birmingham, AL

ACE inhibitors (1) diminish LV volume (V) increases in patients (pts) with
LVEF < 40% after acute myocardial infarction (Ml). Whether ACE! affects
LVVs and mass in pts with LVEF > 40% after their first acute transmural
Ml is unknown. Accordingly, 30 pts with LVEF > 40% after their first acute
transmural Mt were randomized to: oral dose ramiprit (R} (520 mg qd} (n
= 17) vs, conventional therapy with beta-blockers and nitrates without R (no
R)(n = 13). Magnetic resonance imaging 5-10 days after Mi and at 3 months
provided LVEF, LVVs and LV mass from summated short axis stices, There
was no change in LVEDV (124 =+ 33 to 132 2 36 ml) and LVEF (51 £ 910 52
% 10%) inthe R pts as well as in the no R pis (122 + 33 10 136 & 30 ml and
51 + 6 to 55 + 8%). However, there was a significant decrease in LV mass
inthe R pts (163 -t 35 to 145 + 32 gm, p < 0.0005) but not in the no R pts
(154 1 32 to 151 = 42 gm). Thus, LV mass/EDV ratio decreased inthe R pts
(1.36 £ 0.210 1.14 £ 0.13, p = 0.006) but not in the no R pis (1.33 £ 0.33 to
1.11 1 0.24, p = 0.06). Additionally, the decrease in LV mass corresponded
to a decrease in LV wall thickness (1.15 £ 0.13 10 1.01 £ 0.11 ¢cm, p < 0.001
vs 1.17 +:0.18 0 1.08 £ 0.18 cm, p = 0.14) in the R vs no R pts, respectively,
while systofic blood pressure was unchanged and did not differ in R (122 &
610 115 & 6 mmHg) and no R pts (124 =+ 6 10 126 & 4 mmHg). Thus, ACE|
promote diastolic remodeling of the LV via a decrease in LV mass which did
not occur in the pts not receiving ACEL

The Response of Myocardium to Hyperbaric Oxygen
Predicts Recovery of Function Following
Revascutarisation

John P. O*Shea, Randall Hendriks, Harry Oxer, Geoffrey K. Lare, I.

Niget Sinclair, Jo Watts, Jan Garrett, Keith Woollard. Department of

Cardiovascular Medicine, Fremantle Hospital, Western Australia, Australia

Hyperbaric oxygen (HBO) can induce recovery of contractile function in
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hibemating myocardium. This study assessed the ability of HBO induced
recovery of function to predict improvement in the same region following
revascularisation,

Fifteen patients (14 men, 43 to 80 years) with demonstrable wall motion de-
fects on echocardiography (8 inferior, 4 anterior, 3 both: infarction 2 months—
14 years previously) underwent 1 half hour of HBO treatment {100% O2 at
2 atmos) with transoesophageal echocardiagraphy being performed before
and immediately after. Echocardiagraphy was repeated following revascular-
isation (bypass surgery 12, angioplasty 3). Ten patients showed improvement
in wall motion with HBO, mainly in the borderzone of the wall motion abnor-
mafity and five showed no change. Of the 10 responders to HBO, 9 showed
improvement in the same region following revascularisation. One patient
showed substantial deterioration suggestive of perioperative infarction. Of
the § patients wha did not respond to HBO, none showed improvement
following revascularisation.

Conclusion: The rasponse to HBO predicted the recovery or non-recovery
of left ventricular function following revascularisation in 14 out ot 15 patients.
Relatively brief exposure to HBO appears useful in identifying hibemating
myocardium prior to intervention.

Baseline Left Ventricular (LV) Performance and
Functional Recovery After Revascularisation:

Predictive Value of Absolute 8¢
Fluorodeoxyglucose (FDG) Uptake

Farzin Fath-Ordoubadi, Norma V.S. Marinho, Bruce E. Keogh,
Domenico Pagano, Durval C. Costa, Paolo G. Camici. MRC Clinical
Sriences Centre, RPMS, Hammersmith Hospital, London, UK

To assess the relation amongst the severity of baseline LV dysfunction,
myocardial glucose utilization measured with FDG positron emission tomog-
raphy (PET), and functional recovery after revascularization (R), we studied
36 patients (pts) with coronary artery disease and chronic LV dysfunction. All
had radionuclide ventriculography {(RNV) and FDG PET during euglycemic
hyperinsulinemic clamp (EHC) and repeat RNV 6 months after R. Two Groups
(G) based on baseline ejection fration (EF) were identified: G1, EF < 30%
(N = 15; range: 12-30%; age: 57 =+ 11) and G2, EF > 30% (N = 21; range:
32-63% age: 61 + 6). In G1 out of 135 segments (SEG) 53 were narmal (N)
and 82 dysfunctional {D); in G2 out of 185 SEG, 123 were N and 62 D. The
percentage ot D-SEG in G1 (61%) was greater than in G2 (33%; p < 0.01).
LV-EF after R improved by 5 £ 9% (p < 0.05) in G1 but not in G2 (0.43%, p
= NS). Wall motion score (WMS) improved more in G1 (from 1.83 = 0.3 to
1.5 = 0.32) than in G2 (from 1.4 = 0.32 to 1.26 * 0.26; SWMS: G1 vs G2: p
= 0.05). The Metabolic Rate of Glucose [MRG, (umol/min/g)} in N-SEG was
0.44 x 0.18 and 0.45 + 0.18 in G1 and G2 {p = NS). in G1 the MRG was
greater than in G2 bath in D-SEG (0.41 + 0.15vs 0.34 £ 0.18, p = 0.01) and
in D-SEG that IMP after R (0.46 : 0.11 vs 0.38 & 0.15, p = 0.02) whereas
it was non signiticantly greater in unchanged SEG (0.36 + 0.18 vs 0.28 +
0.12, p = 0.08). Conclusions: 1) LV function after R is more likely to improve
in pts with EF < 30%; 2} The MRG during EHC is higher in D-SEG of pis
with EF < 30% suggesting that overall there is a greater mass of recoverable
myocardium.

L-Arginine and Dobutamine Modity Myocardiat
Contractile Response to Receptor-Mediated
Coronary Endothelial Stimulation After Cardiac
Transplantation

Marc Vanderheyden, Jozef Bartunek, Ajay M. Shah, Walter J. Paulus.
Cardiovase. Center, Aalst, Belgium; U. Wales Coll Med, Cardiff, UK

Both vascular smooth muscle tone and myocardial contractile properties are
influenced by receptor-mediated caronary (Cor) endothelial (Erdo) stimu-
lation. In normal subjects, intracoronary (IC) infusion of substance P (SP)
lowers left ventricular (LV) peak systalic (PS) and end-diastolic (ED) pres-
sures because of a direct myocardial paracrine action of NO unrelated to
systemic vasodilation. In the present study, Cor Endo controf of LV con-
tractile performance was investigated in transplant (Tx) recipients during IC
infusion of SP (n = 22}, during IC cainfusion of SP and L-arginine(Ara)(n = 10},
which reverses Cor Endo dysfunction after Tx, and during IC infusion of SP
following pretreatment with intravenous(IV) dobutamine (Dob)(n = 12) to in-
vastigate concurrent myocardial g-adrenergic stimulation, which potentiates
cardiodepressant contractile effects of NO in rat cardiomyocytes. Micro-tip
LV pressures were recorded in Tx recipients, free of rejection or graft vas-
culopathy, before(baseling), during IC infusion of SP(20 pmoVmin)(IC-SP),
during IC coinfusion of SP and Arg (160 umol/min) (IC-SP-Arm), and during
simultaneous infusion of (C-SP and 1V-Dob(5 ng/kg/min) (IC-SP-IV-Dab).
Compared to baseline, {C-SP induced a fall in LVPSP (A = 17 3 mmHg;
p < 0.001) and in LVEDP (A = -2 £ 0.5 mmHg; p < 0.01}). Compared to
IC-SP, IC-SP-Arg caused an additional fall in LVPSP (A = -5 + 1 mmHg; p
< 0.01) and in LVEDP (A = —1 + 0.5 mmHg: p < 0,05). Compared 1o IC-SP,





