
44% (only 490 wrth ophmal quakty) and 89X (only 36% wllh opkmal qualay) 
wllh convenlronal color Doppler rospocl~voly bolero and allor C. PW Doppler 
rosulls paralleled thoso of Harmontc CF. Aftor C mjoctlon CF longlh mcroascd 
lrom (moan + SD) 5.2 t 5 mm to 17 6 t 10 mm lconvonkonal). and 20 ! 7 
mm (Marmona) (p 0 01 C vs baselmo) 

Can&s&n: Blood flow In the dlstsl LAD can be deloctod by transthoraclc 
Harwnlc calor Dopplar and PW Dopplar along with C with a vary h!gh 
succ~sb rata- Thm htgh succass role makes lhls non invaslvo tochmquo 
suaable for sknlcal appllcallon llko coronary flow rasorv~ assessment. 

r-1 Changes in Rlyocardiel Blood Flow Attar 
Irchemla-Rep torfuslon: Quantitative Evaluation 
by Fluomrcent Microspherelr and Myocardrel 
Contrast Echocnrdlography 

L. Galtuto. K. MapNewman. U. del Salzo. K. Ohmon. V. Ehargava. 
SF. Fiaim. A.N. DaMx~a, S fkcoto. Unrvarsrty of Cagftan. My; Unrwwrfy of 
Cirlkxn~a al San Vega USA 

&Wkgraunc: A progrcssivo raducftan m myocardlal blood Ilow has been 
obsowcd lollowlng reperfuslon 01 an occluded coronary artory. Myocardlal 
conlnst echo (MCE) IS capable ot detoctmg the absence of flow at lhc 
mrcravascular level. We hypothes~red tha\ MCE was able to assess scnal 
changes of myocardral blood flow dunng post-occlus~~n roperfuston. 

&%?#?cxYs: Ten do9s underwent 90 mm or 3 hr LAD occlusion, Iollowed by 
4 hr reporfuston. RegIonal bk?od flow (RBF) was assessed by lluur~~c~nt 
mkzrqsphares at basclmo (bsl). dunng coronary occlusion (@xl) and !Y. 30 , 
90’. 3 h. 4 h dunng repertusmn AI the same t!me points. MCE was performed 
w~lh Imagent’ US (Alllance Phann.) mfused 1.v. (2 mlnln). Tfx? heart was 
Imaged in short axis ustng an eptcardIal transducer oporatmg m harmonK: 
mode (1.67333 MHz. ATf_). Gakd end-systok images were aqulred m 
drglral lormat an-Ime. Background-subtracted peak mtenstty (PI) and RBF 
were calculated for the nsk area. tdentlfted as the non-perfused area dunng 
coronary occlusion both by MCE and blue dye stammg. 

bsf 

Results: After lnltlal return to basekne. a progresswe reductmn m blood 
tlow was observed (graph). MCE correcfly deteclcd the ttme course 01 
changes m flow dunng coronary occlusion-mperfuson. PI values slgnltrcantly 
conelated wlh REIF data (r = 0.6: p . 0.05) 

Gonclusron; These data confmn that a progresswe reductton In bfood 
flow occura wlthm the myocardium reperfused after temporary XCIuSDn. 
Senal changes in flow were accurately detected by MCE. ThlS approach 
has potential applrcation m the evaluatron and management of posf-tschemtc 
reperfuslon m humans 

I 1050 121 Myocardlal Contrast Echocardiography Using 
Harmonic Imaging Can Be Used to Assess 
Collateral Function During Chronic lschemia 

J Cl. Mills, M.L. Pma. W.D. hscher. S. Raghavan. TA. McCullough. 
A. Knshnan. F.S. Vlllanueva. UnwetWy of Piffsbuqh. P&burgh. PA. USA 

Normal resting myocardlal perfusion can be maintained m an occluded vas- 
cular bad by collateral (co#l) vessels. Dunng exercrse. however. co11 may be 
madequate in provfdrng an adequate increase m myocardral blood ilow We 
tested the hypothesis that myocardial contrast echo (MCE) ustng harmomc 
lmagmg and intravenous (IV) contrast could quantify toll reserve in a chrome 
canme model ot progressive Ischemta. Eight dogs were mstrumented (Day 
0) wtth an amerold constnclor placed around the lelt antenor descendmg 
artery (LAD) to cause gradual coronary occlusion (ccc) by 3 weeks and 
COP growth in the LAD bed. On Day 0. end-systokc harmonic rmagmg us- 
mg a slow intravenous bolus of MRX-115 was pertormed dunng lranstent 
LAD occ to delmeate risk area. After 6 weeks. MCE was done at rest and 
with IV adenosine (0.4 mg/kg/mm). Blood flow was derived using radioac- 
tive microspheres. Peak vIdeoIntensIty was measured in the LAD bed and 
normalized to the circumflex (LCX) and digital subtraction and colorcoding 
were used to idenftfy MCE pertusion defects (percent of the mid-papillary 
slice). 

LAD nsk area on Day 0 was 32% 7 9% and was barely domabk? 16”. 
: 9”“. p 0 001 f at 6 wooks Tho rallo 01 peak ~nrensrty I” the LAD bee 

normakrod IO tho LCX (LAD/LCX) mcreased horn o 3 ? o 2 on Day o to 
1 0 I 0 4 (P 0 0011 at 6 wooks. and paralleled an mereaso m transmural 
fAD/LCX flow trom 0 1 . 0.1 to 0 9 f 0 2 (p 0.001) With adanoslne. MCE 
showed a roIalIv0 parfusIon detect (25% + 4%) aimllar to the Day 0 nrk ama. 
peak LARRCX lntammy dncransod too-6 1 0.2. and LAPRCX ttow loll 100.4 
r (1.1 (p ’ 0 051 more wa%i a 9lgnlflcanl lmear relallonghtp between paak 

LADRCX fnlonsltv nnd Iransmural LADRCX flow (r ip 0.64. p , 0.0(11) wa 
conclude that In fhls model of chrome tschemmmducod cdl dev#opmant, 
reslmg myocardfal perfusIon is maintalnod despcte coronary DC(: and MiC 
conlirmo nearly homogonous perfusion at 6 waekr. SotI (tow rasorva I” 
response to slross Is imparrad. howevar. and the (Blatlva dagroe 01 myoFard@ 
contra51 opacifcatlan knearty relates lo the magnltuda at impalrmant. MCE 
using tnggored harmonic imagmg can be usod to spatially charactenre and 
quankty coronary call flow rosorvo. 

I-1 Contrart Echocardlographlc Evsluatlon of 
*- RegIonal Myocardlal Perfurlon In a Porcine 

Made1 of Hlbarnatlng Yyocsrdlum 

C. Ma. T Lab. D Wareffi. L G!lfam. C Chen Hartford nosplfar, ~arr&rd. 
Connectrcuf. USA 

Myocard~al conlrast portuslon echocardlography &ICE) has beon used to as.. 
soss myocardlal vlabrllty m patlonts wrlh lschemtc LV dysfunction. To evaluate 
dS aDlIlly to assess myocardlal blood flow (MBF) m hfbamatmg myocardlum 
fHM). MCE was performed at 13 fevots 01 reduced MBF In 6 prgs with H%l (1 
IO 4 Wks). 

Mefhods: The model of HM was created wnth a left antenor descending 
coronary stenosis to reduce restmg MaF lrom 0 94 f 0.13 to 0.55 1 0.34 
ml/mmlg and rQonal wall lhlckemng from 40 7 I 2.7% lo 20 5 1 15 1”. (bo?h 
p 0.01). MCE was performed usng a left atnal mfectlon of 4 ml Albunex 
while lmagmg from a mldventncular shOn axls view. Myocardlal contrast 
Intenslttes were determmed at enddlastole and Ifme-mtensrty curves were 
plotted for each expenment cn the antenor and mtenor (control) walls The 
area under the tlme-mtenslty curve (AfIt) and the peak lntenslty (Ip) were 
compared to MBF determmed by flowmeter. 

Results: The reduction 01 coronary flow by the rat!0 of Arlc (x) from HM to 
normal (35”, : 28-) correlated well Klth Iho reduction 01 MBF by llowmetar 
,y. 38”. f 31”.), y = 1.13x 0 74, r =O 99.p. 0.01. SEE -4 46”.). Aslrghtly 
weaker correlat!on was found between the relatwe reduaton m lp measured 
by MCE versus flowmeter (r = 0 89. p .’ 0 01. SEE = 12 5%) 

Conclusfons. Myocardial conIraSl perfusIon echocardmgraphy can ac- 
curately measure the degree 01 myocardlal hypoperfuston m h@emaring 
myocardrum Thrs methud holds prom,% for the quztntrtafrve evaluatkm ot 
dynamic changes ot myocardlal blood flow In lschemlc myocardlum 

i---i 1050- 123 Relation of Myocardlal Swelling end Regional 
Pwfusion to Infarct Sire Early After Reperfuslon: 
Observations From Contrast Echo 

K. Ohmon. 8. Cotter. E. Lerstad. A N. DoMana. Unrvorsrfy of CaHfomIa al 
San Dlego. San D~ago. CA. USA 

Borh Impatrod portuston by myocardxil contrast echocardrography (MCE) and 
myocardtal swelltng (SWL) can ba observed followmg myocardtal reperfuslon 
(REP). However, tew dala exist regardmg eilher the relation of SWL to 
lmpamxi perfuston or of these two Dhcnomena to Ihe extent of my=rdlaf 
nacrosIs foflowrng REP Thus. we peffomted MCE In short axls usfng IV 0.15 
cukg preactwated QW7437 (Sonus) m 11 dogs al baseline (BSL). and dunn9 
Z-hour LAD ccclus~on and j-hour REP. From thy nsk segmefll (MCE defeci 
dunng occlusion). we measured regIonal cross secttonal wall area (GSA) and 
background-subtracted vldeomtenslty 90 set after IV contrast normakzed to 
non&hemlc segments. 

Resulfs: (Figure) In 6 dogs lnlarcfton was SMALL (TTC unslalned aroa 
50°. of nsk segment), and CSA Increased only slightly whtle MCE uptake 

recovered at 10 mm REP Conversely. In 5 dogs wllh LARGE mtarcl ( .50a. of 
nsk area), CSA mcreased markedly at 10 mm REP and MCE did nof rocwer 
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lrom pm REP vnluo. Chongos In CSA and MCE al 10 tnln REP dotormlnod 
Infarct AIZQ a~ 0.71 CSA.0.17 MCE-32 (I 9 0.91, p c 0.001). 

CanchVonr: Following REP, vnrlttblo degree8 of wall awalllng and MCE 
potiuslon nra ohservod When wall awolllng Is mild, MCE returns to baseline 
and tntnrcl 81~0 Is raducod. When wnll swelling la mnrkad, MCE porluslon 
ramalns dlmlnltthnd ond lnlnrcl slzo Is lttrgc, The axlent ol change In wall 
thlcknesn and MCE uploks corrolnltt wllh lnlnrct aixo, and mny be of value In 
qunnlllylng naorattls aarly nllor myocnrdlal rapotiuslon. 

Residual Blood Suppl to the Rllrk Area Durln9 
Coronary Occlualon Y L mltr lntnrct Slra 
Followlne M~ocardlnl Reperfualon: Evidence 
From Cotitrait Echo ’ 

K, Ohmorl, R. Collar, E. LaInlad, A.N. BoMarln. Unl~rrrltv 01 Crtli(arrtln nf 
Sm Olga Snn Dlogo, CA, USA 

The faolora which dalormlno tha oxlonl af NtyOCnrdlnl RRlWgO vartm nacmsla 
followlng mpstiualon (REP) ramnln uncotinln. Tborafaro, wa ufiad myocntdlnl 
contrast achacnrdlagrnphy (MCE) ta exnmlna lha mla at raaldunl patlualan 
wllhln tho risk aran al nn occludad oamnaty In dalamtlntng tha axlant al 
Inlamtlan. Wa patformed MCE In ahort flwltt lmflga ualng IV 0.16 ca/kg pry- 
ncllvalad QW7437 (Sanua) In 11 doga who undatwanl J.hr LAD aacluatnn 
tallawad by %hr REP. Al 3.hr wclualon nnd lO,min REP, mann hnakgmund 
aubtractad vldaalntonally (VI) wna manaumd lmm tha rlak aagmant (doflnod 
an MCE aprtclllcnllan daloct nl3hr occlusion) nnd was normnllrad to nonis. 
chsmlc -?gmanle. lnlnrct stza wna dartvad by tnphonvl tnlrn:nkum nhlartdn 
na ?b unatahad arun ta Iho flak oran. 

R&qttffs: (Flguro) MCE+I drtrlnn o6clttslan (OCC) wna tnkon na mnrkar al 
msldunl blood supply, nnd ohawad n dlmcl cormlnllan wllh MCE.VI ttt 1 O.mm 
REP (r 9 O.Sg. p e 0.04). MCE-VI during occlusion ahowad a rlnqe lnvnrsa 
cormlnllon with Infnml aloe (I II ‘. 0.02. p i 0.001). 

~of~~trsrons: MCE swdence of residual blood (low m the risk area dunng 
occlusion correlal9s with the extent 01 inlamtion tallowing reporlusion and 
the degree of past lschemic reactwe hyperemla. Those data are consistent 
with the concept that restdual llow dunng occlusion reduces the extent of 
mlarchon elther by presoning myocardlal microcirculatory integrity or by 
avotdmg repertuslon Injury. 

I1051 1 New Echocardlographlc Methods for 
Asaessmsnt of Left Ventricular Function 

Monday, March 30,1998, Noon-200 p.m. 
Georgia World Congrass Center, West Exhibit Hall Level 
Presentation Hour: Noon-l:00 p.m. 

lmmodlate Effocb of partial Left 
Ventrlculoctomy on R lonal Loft Vontrlculsr 
Function: Qunntltatlvo “g bn@t$%mont by Color 
Klnesla Eehocardlography 

Parlinl loll vantrauleclamy (PIN) is a nova1 surgical therapy far pls Hnlh 
eov~m heart la~lum, howovar. tls atlecte an mgtanal LV funclton are not 
known, Accardtngly, t3 cansncukvn h*?tl IAIIUW pta, awd SA t 5 yra, (FF 
12 t 3%) had color ktnnstrt (CK) slttdtes befotu and tmmodtaloly aller PLV 
Trnnsasaphngaal mtd&V ahatt&e aolor%%led CK tmages wera dtgtlally 
acqutmd fl13tI He and analyzed by custami:od sofhvara (Mar-Avt el al. Univ. 
Chtango). Qunnlttnttvo Itma-mation data wore nsrossod fmm 0 segments: 
anlanar (A), A.saptal (AS), tnfortor (I). I~aoplal (IS), postenor (P) and Isterm 
(L). A conlral gmup at 12 aublocla, ngod 52 + 12 yra8 had simtlar CK anatysla 

4 L. R I e ,I A. II I c ,a 4 I* I r , I _ , _. 
mw jetiiseraa 05s 0132 mu35 riisn ti33t ~oL*~ti39Gtisjo-cijbii ,--_ - . ._ ___._ 

Regional tractional area change (RFAC) tmpmved tmm 34 t 11 to 53 x 
13% after PLV (example shown) In all sagmonts except the postenor PLV 
9110 (‘p . 0.05 vs. beloro). RFAC remamed less than cqntmt. ?4 * 10% (p . 
0.05). 

Conclusion: PLV resulls in an ~mmedlate lmpmvemenl m reglonat LV 
lunclion by quantttahve CK. Long term results and theu relalton to pt outcome 
remain to be delined. 

\ 1051-l 38 1 Echocardlographic Detection at Regional 
Diastolic Dysfunction in Petlents With Coronary 
Artery Disease and Normal Wall Motlon 

I. Godoy. V Mor-AVI. L. Wemort. I Cohon. J. Tan, R. Lang. Unnversrry o! 
Chrcago. Chrcago. IN~nors. USA 

Eackgmund: Prolonged regional relaxation and dalayed ondocardtal motton 
precede systolic dysfunction in myocardlat tschemla. Color Kmesls (CK) 
allows direct quanhlicalion of the timing 01 regional endxardlal motion. Our 
aim was lo determme whether Color Kinesis could detect regional dlastokc 
dyslunclion at rest in patterns with coronary artery disease (CAD) and no 
echocardiographic evidence of reglonal wall mohon abnormakty. 

Methods: Wo studled 29 normal sub~ecls and 14 pahents with CAD. Re- 
gional diastolic endocardlal matton was quantified usmg custom software ap- 
plied to diastolic CK images, which resulted m regional LV hllmg lime-curves. 
For oath segment. curves obtalned in normal subjects were averaged lo 
generate a normal range for compansons with mdivldual patients’ data. Fto- 
glonal filling curves were correlated with the fmdmgs of coronary anglography 
on a segmental basis. Slgnlltcant coronary stenosis was defined as ziO% 
lummal narrowing. 

Results: Delayed early dlastollc endocardlal motion was detected in 
37HtXt segments, all supplied by stenotic coronary arteries. In 6 patients, 
16/168 segments showed normal reglonal hllmg curves desplte slgntficant 
stenosis. Three of these SIX patients had evidence ot collateral circulation 

filling time 




