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steadily high even deviating away from the ulrasound beam, resulting excessive
destruction of micrabubbles. The facus paint should be set near, when opagification of
the near ragion is examinad.
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1021-57 Microvascular Behavior of Microcbubbles ls Strengly
Influenced by Shell Charge and Polyethyleneglycol

Coat

Nicholas G, Fisher, Jonathan P. Christiansen, Alexander L. Klibanov, Howard Leang-Poi,
Sanjiv Kaul, Jonathan R. Lindner, Univarsity of Virginia, Charlottesville, Virginia.

Background: Ultrasocund imaging has damonstrated that certain experimental microbub-
ble agents ara retained within normal lissue irespective of size. Since these microbutbles
contain negatively charged lipids, we hypothesized that anionic microbubtles are relained
by attachment to vascular sndothefium especially when a protective polyethylene glycai
(PEG) coat is absent.

Methods: Lipid microbubbles of similar size with either a net neutral or anionic charge
were prepared, with or withoul PEG-40 stearate. The microvascular behavior of the
microbubbles was assessed by intravital microscopy of the cramastar muscle in 9 mice.
Twenty optical fields (0.2 mm® tissue per OF) wera observed at 2 and 10 min foliowing
intravenous injection of 4x107 fluarescently-labelad bubbles. Pulmonary and myocardial
retention of microbubbles was assessed by low-M! myocardial contrast echocardicgraphy
in 6 dogs fallowing bolus intravanous Injections of microbubbles.

Reaults: Neutral microbubbles with or without PEG wera rarely retained within the cremas-
teric microcirculation. Anfonic microbubbles (zeta potential -75 mV) without PEG adhered
ta the endothslial surface of capiltaries lor savaral saconds to >10 min. The mean number
ratained decraased with time (4.320.3 versus 2.020.6 mm'? at 2 and 10 min, p<0.01). The
prasence of surtace PEG significantly (p<0.01} reduced anicnic microbubble retention
(1.4:0.1 mm=< and 0.9 201 mm3 at 2 and 10 min). Myocardial ratention of anionic
microbubbles without PEG was conflrmed by parsistant myocardial opacification 10 min
after injection. Pulmonary capillary retention was greater for anionic microbubbles without
PEG compared to neutral microbubbles with PEG, as determined by the percent signal
lpss from the RV to LV cavity, (614 versus 36+ 16 %, signal loss p<0.01).

Conclusions: The surfaca charge and prasenca of PEG influence the microvascular
behaviour of lipid microbubbles. Anicnic microbubbles without FEG are retained in capillar-
ies thereby increasing their pulmonary retention, However, capillary retention may be
advantageous far delayed myocardial imaging.

1021-58 Skin Perfusion Assessed by Contrast Ultrasound
Predicts Tissue Survival In a Free Flap Model

Jonathan P Christiansen, Howard Leong-Poi, Lester R. Amiss, David 8. Drake, Sanijiv
Kaul, Jonathan R. Lindner, Umversily of Virginia, Charfoltesville, Virginia.

Background.Successful aulologous skin flap grafting, widely used to correct traumatic
and cther wound defects, depends an adequata perfusion in the transposed tissue. Post-
operative vanous occlusion s a common cause of flap lailure fn patients. Currently a reli-
able, non-invasive means for assassing perfusion in soft tissue flaps that can accurately
predict survival is not available . We hypothesized that contrast ultrascund could assass
skin perfusion and would pradict long-term flap survival following post-oparative venous
occlusion.

Methods. Autologous ebdominal skin flaps, with a feft epigastric vascular pedicle, were
craated in 10 rats. Venaus occlusion (5 hrs) was performad on Day 2. Perfusion in the
{lap and adjacent normal skin was assessed using real-time pulse inversion imaging (Ml
= 0,1) during inlravenous infusion of Optison, prior to peclusion and 24 hr after reflow.’
Quantitative maasurements of capillary bicod volume (CBV) in the flap were expressed
as a ratio to that in the normal skin. Flap perfusion was also qualitatively assessed by a
blinded abserver and scored as normal, raduced, or absant. Flap survival was assessad
on Day 7.

Results. Following surgery perfusion assessment was possible in all flaps and hypere-
mia was seen prior to venaus occlusion (CBY ratio 1.56+0.26). At Day 7, 4 flaps survived
and 6 ware nacrotic. Proximal flap perfusion 24hrs akter venous occlusion was signiti-
cantly greater in flaps that survived vs those that becama necratic (CBV ratic 0.810.09 vs
0.2+0.1, p=0.0001). Qualitative assassment of the presenca ol perfusion (either normal
or reduced) by the blinded observer comrelatad well with quantitative data, and predictad
flap outcome In all cases.

Concluslons, Skin perfusion may be assessed quantitatively and qualitatively by con-
trast ultrasound. Psrlusion 24hrs following a secondary ischemic insuit in a free flap
accurataly predicts subseguent tissue survival. These findings have important implica-
tions far the badside assessment of skin Hlap viability and for determining traatment strat-
egies.
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1022-59 Prognaostic Value of Stress Myocardial Perfusion SPECT
in Patients With Markedly Reduced Left Ventricular

Function

Tali Sharir, Daniel 8. Berman. Jeroen Bax, John D. Friedman, Sean Hayes, Guido
Garmango, Cedars-Sinai Medical Center, Las Angeles, Califormia.

Background: The role of stress myocardial perfusion in predicting cardiac events in
patianta with markadly reduced left ventricular (LV) function is controversial.

Meathads: We identitied 599 patients who underwent rest TI-201/strass Tc-99m sestamibi
gated SPECT (treadmill exercise or adenosing), and had LV ejection fraction {EF)<35%
by gated SPECT. Patients were followad up for 2.1+/0.7 yrs. Fallow-up lime was gen-
sorad at the occurrence of cardlac death, myocardial infarction (M) or revascularization.
Perfusion images wera scored using a 20-segment medel and a C-4 scale, and summed
stress (S$88) and rest (SRS) scores were denived.

Results: During follow-up 58 cardiac deaths and 14 nan-latal Mis accurred. Multivariate
Cox regression demenstrated that S5S was a significant predictor of cardiac evants,
after adjusting for clinical and EF data (p=0.02), whareas SRS was insignificant (p=0.1).
Adjusted 3-year sufvival rates without MI were 83% for $88 0-3, 88% for 4-8, 84% foy 9-
13, 80% for 14-29, and 77% for S55>/=30 (Figure). The number of segments with
reversible perfusion defect and the number of those with non-raversible defect were both
independent predictors of cardiac events (p=0.02 and 0.01, respectively).

Conclusion: The overall amount of perfusion abnormality at stress and the extent of
stress induced ischamia are independent predictors of cutcome in patients with EF<35%.
Thus, stress myocardial perfusion provides significant prognostic informetion in patients
with markedly reduced EF.

100y Exnt free Sureival

o) 558
0-3
90 o8
83 9-13
a0 14-29
Is 230
1} 1 2 3

Vears

1022-60 Comparison of Posi-Strass 98mTc-Saestamibi Lung
Uptake and Transient Ventricular Dilation in Severe

Ischemia

Claudio Marcagsa, Michele Galli, Riccardo Campini, Paolo Calza, Panlaleo Giannuzzi,
Salvatore Maugeri Fountdation, IRCCS, Veruno, ltaly.

Background. Trangient ischemic dilation (TID) and high lungéheart ratio (L/H) in thallium-
201 scintigraphy are related to the sevarity of ischamia. How accurate are these parame-
ters in stress sestamibi SPECT is still controvarsiai.

Methods. The T!D index and L/M were calculated in 360 consecutive pts (5319 years;
53% mala) with known ar suspected CAD (22% with old M), undargeing dual-day strass
(187 pts exarcise and 173 dipyridamole) - rast sestamibi Gated-SPECT imaging. LH
was calculated from a summed anteriar projection on post-stress images, acquired 40-45
min after the injaction; the perfusion defact size was calculated from polar maps of tracer
distribution by comparison with our normal data-base (mean - 25D). A (stress - rest)
tracer uptake defect >5% defined the presence of stress-induced ischamia. Posl-sirass
and rest LV £F was automalically calculated using the QGS method; a TID index was
alsc caleulated. Sevare ischemia was defined as the presance of either a ravarsible
delect=15% of LV surface or a dacrease in LVEF from rest to strass 5%, or both.
fResulta. Severs ischemia was documented in 48 pis (13%; 25 with a reversibia
defect>15%, 14 with a LVEF dacreasa >5% and 9 with hoth) . L/H was 0.36+0.06 and
0.2940.05 in pts with or withouth severe ischemia, respectively {(p<0.0001). TiD index
was 1.08+0.22 and 1.37:0.45, respectivaly, in pts with or withoul severe ischamia
(p<0.001).

By ROGC analysis, /M better corralated with the occurrence of severe ischemia (area-
under-curve 0.81 [Cl 0.76-0.82); sansitivity 79%, specificity 89%) than TID index (area-
under-curve 0.72 [CI 0.61-0.61], sensitivity 59%, specificity 83%; p<0.05). The best cut-
off values of L/H and TID index for the detection ol severe ischemia were (.32 and 1.19,
respectively.

Conclusions. Elevated (»0.32) L/H an post-siress sestamibi SPECT seems to yield an
accuracy in the detection of patients with sevare ischamia better than that provided by
TID. Diferences between fung tracer kinetic and in LV volumes recovery after siress
could explain these results.
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