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1 1 • 1 1 •  Rate of Mltrnl E Wave Propagation to ths Left 
Ventrlculnr Apex Is Dependant Upon the Left 
Atrial Pressure In Addition to the Rate of Left 
Ventrlcular Relaxation 

S Mitol, M, Stugaard, A, Enstoy, A,P, Yognnathan, R,G, Pro, Georgia last of 
Technology, Atlanta, Ga; VA Mod Centor, Lama Linda, CA, USA 

Mitral E wave propagation to the loft vonlrlculnr (LV) apex is relafod to the rate 
at LV relaxation and promise~ to give innight,~ Into LV onrly diastolic function, 
However, the effect of loft atrial pres,'mra ~LAP) On E w~lvo propngnfton has not 
boon evaluated, We investigated the impacl of LAP on the mitrnl E wave tranmt 
time to )he LV apex (T~) ia it pulsntilo LV modal with geommrlc lmd lunctianal 
~Imilttritie,'~ to htImnn LV t~nd biphn~i¢ milral iellow pattern, Thidy.Iiv¢~ ~ols of 
oxparlments were conducted nt n hand rate el 60 bpm and nt n wide ran0n 
of LAP (8-~t4 mmHg) at dilfaronf rafe~ of LV rolaxnfien, Flow valocifieo wele 
obtained ut~ing grilled wavn Doppler tochnlqtto nt the initial Ionflol tips ~md LV 
apex, Tr was measured hem the on~ot el the E wave at mitral valve to the 
on,~ot of the trnnsmlttod E wave nt the LV apex, LV plossura wa~ recorded 
u~lng Miller e~th0tem, Peak nngnhvo dP/dt and Tall wore computed 

Re,|tits: T(~ ranged from 00 fo 17ll ms nnd in t!~o group as whale was 
~gnihr'anlly related to mann LAP (r = 057, p = 0000,5), Tau (r = 0,40, p 
~- 0 0D3111), but n,,.lf to LV po~k negative dP/df A malfip!o hnear mgrat~slnn 
mod~i u~Io0 fllo ilf'~nvo variables accotmtod tof 50°. of tl~o vitrintlility tn T~ 
(CUlT~tdnflVO R ~ 071 ) The e|loct el t AP on Tt w~s also a ftlnchoi~ of the rate 
Of LV ,alaxatlon, bmng more planotmcod ¢11 slows, rates al LV tela~atton TIle 
slopn of the LAP/T=: re~mst~ien line w~s 092 r 07~ for the hall of the settings 
wlfh ,horror Tat= compm~d to 1 47 t 03B for tl~o lest of fl~e I~lt with longer 
T~tn (P • 0 05) TI~o m0ves,~IOn coOfflClOnfs far the 1.AP/'I" I relation WOiO 032 
sod 0,70 respectively far ~olttng~'. with t~l)ollol ~ll'ld tel)gel 1fiLl v~lt*aS 

Cenchr~ion,q: Tins m vitro study Indicates thai 1 ) tile mllral E wave tr,tr snus- 
sion In the LV apex Is affected by LAP tn addilmn to the rain el LV relaxation, 
~') thl~ effect is most prominent af slowm rato~ of LV rotaxatton and 31 facials 
oth~,r ',h~n LAP nnd r~llr!(atlon rate may affect E wave tran,~misst~n 

51":'i"i'6 1 ............. Impac t  Power Weighted Mean Velocity on [i....,,._ The of 
the Evaluation of Volumetric Flow In Small 
Vessels 

H ~=.~hor, K Tinn~ilnn, ,I K0~tor, T Schlossor, L~ Ltidoritz Dept at 
CllrC]tolCp~) ~, Ur)ivnr,~it~ Of ~]Olln, Bonn, Golntan), 

Cerront asso.'~smont of voklmotnc flow by Doppler ullrasound imphos s=mph- 
flcattons o! flow dynamics, wllen tile velocity.time-integral (VTI) =s calculated 
by maximum volocitit~.~ el he Doppler power spectrum We hypothosnzed thai 
the a~.tuol flow profile ts baiter represented by calculation of a power wotghtod 
mean voloc=ty (PWV) Thf~vofmo we podormed an in vitro study to compare 
II'~e nmasulomonts el ~toho volume (SV) using two dJIoront methods: VTI x 
cross sechon arell tequahon 1) and PWV x cross sochon area (equahon 2) 
In a pulsahle flow phantom SV was vaned between 5 and 20 ml PW Doppler 
~oco~d~ngs wets obtained ~n straLqbt and curved tubes (O: 3, 4, 6 and 8 mini 
with ',,ariable stonoses and mh,e,,~rscular catbotors VTI was assessed by au- 
tomatic tracing of the envelope el the Doppler spectra A special soltwalo was 
developed to compute PWV from FFT data of a HP Songs 1000 imager. 

R¢,.~utts In all flew setting,, both Doppler methods provided a strong hnear 
corroldlon be~Noon the loal and Iho measured SV (R 098). In smooth 
straight tubes (O 6 anu 8 ram) there wore no signtficant differences of the 
absoiuio values In smaller tubes (O: 3 and 4 mm) calculation of stroke volume 
by equation 1 resulted m an overeshmation of the stroke volume up to 50% and 
30",,, ,~.,spechvely (P 000 t )  Up to 4 em behind stonosos and intravascular 
probo.~ a s~gmlicant overoshmahon of stroke volume was observed, too Using 
equation 2 Doppler rneasuremonts of SV wore not slgnllicantly ddlerent f~om 
the. :oat SV in all flow ,.;ethngs 

Conclusions In small and curved tubes SV ~s ovoreshmated by the V'I'I 
mo~hod. Under these cond,t,ons the powe~ weighted mean velocity shoulc, be 
used tar assessment of SV 

[-11~-1---11~7~ In f lueoce of  Hear t  Rate on  Lef t  Ventricular 
. . . . . . . . . . .  Oiastollc Transmitral Flow Velocity Patterns 

Assessed by Pulsed Doppler  and Color M-Mode 
Doppler Echocardlography In Patients With LV 
Dys func t ion  

H. Ol:ubo, M Takouchl, H Takaoka, K Hata, M Yokoyama, Y. Yokota. Kobe 
U'~rve*~srt) ' School of Medicine, K.be, ,~_~an 

Back:round. Doppler echocardiograpny has been used to estimate Is0 ven- 
tricul ~r (LV) function non-~nva~ively. HoweveL transmittal pulsed Doppler in- 
dice,, including peak velocities at early (E) and late (A) filling and the E/A ratio 
haw.~ hecn shown to be influenced by heart rate (HR), preload and afterload. 
Recently, a modified index FPV/E (FPV: flow propagation velocity) measured 
by color M-mode Doppler echocardiography has been reported to be a rela- 

lively load-independent index of LV relaxation, The aim of this study was to 
distinguish the physiological change with the alteration of HR from the change 
in transmittal pulsed Doppler indices rind FPV/E, 

Methods: Transmitrnl flow was recorded during nfrlal pacing at HR of 60, 
70 and 00 boats/min (bpm) in 8 patients with LV dysfunction (LV oinction 
fraction: 45 :~ 10%). Homodynamic indices [LV systolic pressure (L~tSP), 
PCWP, +dP/dtrn4t,. time constant of pressure doc,qy (tat,); obtained by cardisc 
catheterize)ion] and Doppler indices rE, A, tee E/A ratio, time velocity integral 
of E and A (VTIo and VTla) nnd FPV/E] wore compared to HR by linear 
regression nnalysls, end the influence el HR oa Doppler india05 w~15 at~o 
compared with hamodynamic indices in sfopwiso multirogrosslon analysis 

R~,~ltlt,s: (1} E, E/A and VTIo signillcnntly docloasod as HR incmasoC. 
wl~ilo A, VTIn. FPV/E. LV ~P nnd fral remained unchanged The physiological 
changes in E and VTIo p¢ ~ unit el HR worn ~ 1,4 :t 06  and 2 1 ~ 0 6  (%/bpm, 
m6.¢lrt I ~,E,), (~) SIO|, ,~O mu!fir~grossion an~lysi~ '~vo~lod thal only HR 
and fau wore indopende Ily associated with E (P, 005. p • 0,05) and VTIo 
(p - 0,00t, p .  0,05), i,,, i;TV/E was associafed not with HR but wifh only tau 
(p- 0001) 

Canc/t~don In patlenls wit!', LV dyslunchon, transmdral pulsed Doppler 
indices wale ~tgn!ilcantly affected by HR, while moddied FPV |FPViE) was 
nat FPV;E m~y provide a better osttm~te el LV reh~xation 

'----~l~-P_~i Effects of Phys,o,og,ca, Load of P,~gnancv on 
Left Ventrlcutar Diastolic Characteristics 

A M Moran, 1 Gova Ctt#chen's Hc~prtal, H,lrvarcl M~rcal  SchooJ. Be*start, 
MA, USA 

El,~lckgreund Pregnancy otters a tlnlquo physiategtc mode! of transient m- 
crease in hemodyoamlc load, but the lelated effects on ind~es of dtasto|~c 
function and interaction between preload, attodoad ~nd confrachhty am no! 
well defined Therefore, 30 healthy women were stud~ed by sonar echo and 
Doppler exams at 6 brae penods: 10-12, 18~20, 28-30 wks gestation, 2-4 
and 12= f 4 wks post-pattern 

Results Compared to the non.plegnant state, E velo(:fl~ peaked at 18 
weeks (0 7 t 01 rots to 0,9 r 01 m~s). letumlng to normal levels durtnq late 
p,~,~n~ncy (p = 00001) A voloclfy peaked at 18 w~eks (048 ,* 0 12 to 0 60 
• , 013 m/s, p = 0.0001), remaining high throughout the rest of pregnancy 
Consequently E/A raho fell szgnmcantly dunng late pregnancy from I 9 :: 0 4 
to 1 4 : 03 (p = 0 02) In addihon, mean acceleration felt from 18 weeks fo 
term (74 ,* 1 3 to 57 ~ 1 4 m/s:-', p = O 0001) He3d raK~ in,:. ~'~d t,,,uugnou! 
gostat=on (p = 00001). Drelo"td peak~o at 18 weeks, lahmg to normal levels 
at tom~ (p = 0 0001 ) C, ecolerahon hmo was unchanged throughout gestafton 
Mulh-hnoar regression confirmed the influence of nstng HR and mass-volume 
raho on the A velocity (R ~' = O 35, p = 0 008). and contrachhty and preload (R-2 
029. p - 0 001) on E voloc=ty 

Concluston Donng late gostahon there is a Iranslenl alterahon in m~Zral 
Doppler inllow velocities characterized by a shdt from early to late tllhng ",~!th 
a decrease in acceleration, suggesting a tr;.msient decrease m LV relaxation 
Changes in heiTlrt rate. preload, contraCtlhty and mass-volume raho influence 
th~s altorahen 
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cJ~ Clinical and Dobutamine Echo Predictors of 
Early and Late Cardiac Events Alter Vascular 
Surcjery 

T Mar',wck, R. Belial, S. Kapadia, D. Rubin, M.-A Secknus, K. Arheardt 
Cleveland Chnic Foundation, Cleveland. 01"/, USA 

Careful clinical evaluation has been recommended to reduce the number of 
studies )el penoperative fOP) risk assessment ~n pts undergoing vascular 
surgery (VS) However, limiting OP testing might compromise prediction o! 
late cardiac events (CE). We evaluated the interaction of clinical evaluation 
and dno~tamine echo (DbE) far prediction of OP and late CE in VS pts. 

Methods: From 1992-95, 237 consecutive pts had DbE prior to VS. Clin- 
ical risk was assessed with the Eagle score. A standard Db-afropine stress 
~,,us used for DbE; ischemia (ISC) was identified in 39 (16°o) by new/worse 
dysfunction with Db, scar (abnormal rest) was found in 37 (16%). Pts were 
followed during hospital stay fOP) for cardiac death, infarction and unstable 
angina: survivors were followed for 28 t 13 m for late events. Pts (n = 7) 
undergoing intervention within 3 months at DbE were excluded. 




