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1151-115| Rate of Mitral E Wave Prepagation to the Left
Ventricular Apex Is Dependant Upon the Left
Atrial Pressure In Addition to the Rate of Left
Ventricular Relaxation

3. Mitet, M. Stugnard, A. Enstoy, A.P. Yoganathan, R.G. Pai, Georgia Inst of
Tochnology. Atlanta, Gn; VA Mod Center, Loma Linda, CA, USA

Mitral E wawo propagation to tho toft ventricular (LV) apex is related to the rato
of LV relaxation and promisos to givo insights into LV early dinstolic function.
Howovar, tho offect of loft atrinl prossure {LAP) on E wave propagation has not
boan ovaluntad. We invastigntod tha impact of LAP anthe mitral E wave transit
time to the LV apax (Te ) in n pulsntite LV madol with geometric and functional
aimilariting to human LV and biphasic mitral inflow pattern. Thiry-tive aets of
axporimanta wero conductad at A hoart rate of 60 bpm and at wido range
of LAP (8-44 mmHg) al difforont raton of LV rolaxation. Flow volocition wero
obtainad using pulaed wave Dopplor teehniguo at the mitial leaflot tpa and LV
apox. T waa moasurad from the onaet of the E wave at mitral valve to the
onget of tho tranamittod E wave at the LV apox. LV prossure was racorded
using Millar cathptors. Pank nogative dP/dt and Tay woro compiited.

Restlts; Te ranged trom 80 to 178 ma and In the group as wholo was
aignitieantly rolatad to mean LAP (r = 0.57, p = 0.0005), Tau (r = 048, p
= 0.0038), but not to LV peak negative dP/dt. A muitiple lnear regression
modei using the above varables accountad tor 50% of the vanatility n T,
(cumulative R = 0.71). The atfect of LAP on Tg was also a funchion of the tate
of LV 1elaxation, being more pronouncod ot alower rates of LV telaxatton. Tho
alops of the LAP/Tg rogroasion line was 0.062 + 0.72 tor the halt of tho setngs
with shortar Tau compared to 147 + 0.8 for the reat of the hait with longor
Tau(p « 0.08). The rogreasion coefticienta tor the LAP/Ty: relation were 0.32
and 0,70 roapactivaly tor sottinga with ahonor and 1ongor Tau values

Conclusions, This invitro &tudy Indicates that 1) the mitral £ wavo transnns-
a10n W the LV apex is affected by LAP in addition to the rate ot LV relaxation,
7) this eftoct is moat promuinont at slower rates of LV rolaxation and 3) tactors
other than LAP and relaxation rate may aftoct E wave transmission

[?1 STHWG The Impact of Power Welghted Mean Velocity on

e the Evaluation of Volumetric Flow in Small
Vesasela

H. Bachar, K. Tiomann, J. Koator, T. Schtosser, 8. Luderitz. Dept. of
Candivlogy. University of Bonn, Ronn, Germany

Curront assossmant of volumotne tlow by Doppter ultrasound implies simph-
fications of flow dynamics, whon the volocity-time-integral (VT1) s calculated
by maximum velocitios of ho Dopplor powor spoctrum. We hypothosized that
tho actual How profito s boltor toprosented by calculation of a power weighted
moan volocity (PWV). Tharolore wo pertormed an i vitro study to compare
the measuroments ot stoke volume (SV) using two diferent methods: VT x
cross sechion area (equation 1) and PWV x cross section area {equation 2)
In a putsatile tiow phantom SV was varied between S and 20 ml. PW Doppter
rocordings were obtauned in stralght and curved tubes (O: 3. 4, 6 and 8§ mm)
withvariable stonoses and inttavascular catheters. V11 was assessed by au-
tamatic tracing of the envelope of the Doppler spectra. A special soltware was
dovolupad to compute PWV trom FFT data of a HP Sonos 1000 imager.

Rasults: tn alt flow settings: both Doppler methods provided a strong kinear
corrolation betweon tho al and the measured SV (R -0.98). In smooth
straight tubes (O 6 ano 8 mm) there were no significant differences af the
absoiuio vatues. In smalter tubes (O: 3 and 4 mm) calculation of stroke volume
by equation 1 resulted in an overestimation of the stroke volume up to 50% and
A0%, tespectively (p - 0.001). Up to 4 cm behind stenoses and intravascutar
probos a sigruticant overestimatton of stroke volume was observed, too Using
equation 2 Doppler measurements of SV were not significantly difterent troni
the eal SV in alt flow sottings.

Conclusions: In small and curved tubes SV 1s overestimated by the VTl
moihoad. Under these conditions the power weighted mean velocity shoule be
used for assessment ot SV.

115111 7] influence of Heart Rate on Left Ventricular
T Diastelic Transmitral Flow Velocity Patterns
Assessed by Pulsed Doppler and Color M-Mede

Doppler Echocardiography in Patients With LV
Dysfunction

H. Okubo, M Takeuchi, H. Takaoka, K Hata, M. Yokoyama, Y. Yokota. Kobe
Unnwersity Schoo! of Medicine, Kobe, Japan

Back - round. Doppler echacardiography has been used to estimate left ven-
triculir (LV) function non-invasively. However, transmittal pulsed ODoppler in-
dice:.. including peak velocities of early (E) and late {A) filling and the E/A ratio
have 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-
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tivaly load-indepoendent index of LV relaxation. The aim of this study was to
distinguish the physiologicat chango with the alteration of HR from the change
in transmitral pulsed Dapplor indices and FPV/E.

Methods: Transmitral flow was recorded during atrial pacing at HR ot 60,
70 and 80 boats/min (bpm) in 8 patients with LV dysfunction (LV gjaction
fraction: 45 1+ 10%). Homodynamic indices {LV systalic prassura (LVSP),
PCWR, +dP/dtm,. lime constant of pressure decay (1au); obtained By cardiae
cathotorization] and Dopplar indices (£, A, the E/A ratio, time velocity iltegrai
of € and A (VTle and VTia) and FPV/E] waro compared to HR by tinear
rogrossion analysis, and the influence of HR on Doppler indices was atso
comparad with hemadynamic indices in stopwise mulliregrossion analysis

Rosults: (1) E, E/A and VTle significantly decronsed as HR increasecd,
whilo A, VTia, FPV/E, LV3P and tan remained unchanged. The physiological
changes inE and VTloper unitotHRwero - 1.4 + 0.8and -2.1 + 0.6 (*/bpm,
moan + S.8.). (2) Stop - ise multiregression analysis ~avealed that only HR
and 1au were indeponde Hly associated with E (p ~ 0.05, p - 0.05) and VTle
- 0.001,p - 0.05). L, #TVE was associated not with HR but with only tau
- 0.001)

Conclusion: In patients with LV dysfunction, transmiral pulsed Doppler
ndices were significantly attected by HR, white modiied FPV (FPWE) was
not FRV/E may provide a better estimate of LV relaxation

]lilwgfﬁﬂ Etfects aof Physiolagical Load of Pregnancy on
T Lett Ventricutar Diastolic Characteristics

AM Moran, 1. Gova. Ciidren'’s Haspital, Harnvard Medical School, Boston,
MA USA

Background: Pregnancy offers a umique physiologic model of transient in-
croaso in homodynamic toad, but tho related eftects on indices of duastolic
function and intoraction between pretoad, afterload and contractitity are not
well detined. Therefore, 30 healthy women were studted by senal echo and
Doppler exams at 6 tme penods: 10-12, 18-20, 28-30 wks gestaton, 2-4
and 12-14 wks post-partum.

Results: Compared o the non-pregnant state, E velocity peaked at 18
weoks (0.7 + 0.1 mvsto 0.9 + 0.1 nvs), returming to nommal levels dunng late
preanancy (p = 0.0001). A velocity peaked at 18 weeks (048 « 01210060
+ 013 mfs, p = 0.0001), remaining high throughout the rest of pregnancy
Consequently E/A rato fell signiticantly dunng late pregnancy rom 19 = 0.3
0 1.4 ¢+ 03 (p = 0.02). In addiion, mean acceleration feli from 18 weeks to
torm (7.4 : 1.3105.7 1 1.4mis®, p=0.0001) Heartratv inare s huuugnout
gestation (p = 0.0001). pretond peakead at 18 weeks, taling to normal levels
atterm (g = (.0001). Geceleration tme was unchanged throughout gestation
Muiti-ingar regresston confirmed the influence of nsing HR and mass-volume
rato on tho A velocity (RY = 0.35, p = 0.008). and contractlity and pretoad (R°2
0.29.p - 0.001) on E velocity

Conclusion. Duning late gestation there 1s a ransient alteration in matral
Dopptler nfiow vetocities charactenzed by a shift from early 1o late tilhng with
a decrease in acceleration, suggestng a transient decrease in LV relaxation
Changes in heart rate. pretoad. contractiity and mass-volume ratio influence
this alteration
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1 115241 );3] Clinical and Dobutamine Echo Predictors of

T Early and Late Cardiac Events After Vascular
Surgery

T Manwvick, R. Ballal, S. Kapadia, D. Rubin, M.-A. Secknus, K. Arheardt.
Cileveland Chinic Foundation. Cleveland. O, USA

Caretul clinical evaluation has been recommended to reduce the number of
studies for penoperative (OP) risk assessment in pts undergoing vascular
surgery (VS). However, limiting OP testing might compromise prediction of
tate cardiac events (CE). We evaluated the interaction of clinical evaluation
and dooutamine echo (DbE) tor 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-atropine stress
was used for DbE; ischemia (ISC) was identified in 39 (16%) by new/worse
dysfunction with Db, scar (abnormal rest) was found in 37 (16%). Pts were
followed during hospital stay (OP) for cardiac death, infarction and unstable
angina: survivors were followed for 28 + 13 m for late events. Pts (n = 7)
undergoing intervention within 3 months of DbE were excluded.





