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|_1 126-115] Estimation of tau From the Analysis of Early
T Diastolic Intraventricular Flow Velocities: Results
from a Modeled Human Left Ventricle In Vitro

R.Q. Pai, S. Milet, M. Stuganrd, A. Ensloy, A.P. Yoganathan. Georgia Inst of
Tachnology. Atianta, GA and VA Med Center, Loma Lindn, CA, USA

Tha rate of LV rolaxation ia an important datarminant of its enarly diastolic
performance, but is difficult to quantily by noninvasive moans. Rolaxation
boing an early diastolic procoas, we hypothosized that it would govern early
diastolic flow eventa inside the LV and convarscly, ean bo estimated by a
combination of eatly dinstolic uvonts mensurablo by non invasive moans,
Thia hypothasia was inveatigated in a pulsatile LV model with geometric
and functional similaritios to human LV and biphasic mitral inflow pattern,
Thirty-five aats of oxpanments were conducted at a heart mte of 60 bpm,
a wide range of left atrinl proasutos (844 mmHg) and varying rates of
LV ro'axation. Flow volocition wore racorded using puland wavo Dopplor
tochnique at the mitral fonflot tips, mid LV inflow and the apux, LV praaswa
waa rocorded using Millar cathetora, Amplitude and aceoleration time of tho
E wave at all throo logationa and amplitudo and duration of tho LV isovolumic
rolnxation flow ware monaurad. Tho mitral E wavo tranait tima to the LV apox,
T, was mensurad from tho anaet of the E wave at mitral valve to the onant
of the tranamitted € wavo at the LV apox, Paak negative dP/di and Tau wera
computed from tho high fidelity LV prosaure tracing.

Results: Tau had a aigniticant correlation with Te(r = 0.40, p = 0.0038),
mitral € wave amplitude (r s 0358, p = 0,041), mitral E wave accoloration
time (r = 0.38, p = 0.043), E wave aceotoration timo at mid inflow (r = - 0.50,
p = 0.0038) and change in acceloration time batwoon mitral valve and mid
inflow (r = 0.46, p = 0.0082). A muluple linear rogiossion model using tho
above variables, absolute changes in the E wave amplitudos at the 3 LV
locationa and amplitude and duration of the LV isovolumic relaxation flow
prodicted Tau with a high dagroo of accuracy (cumulative R = 0.76). Addition
of loft atrial prassure to the regression equation incroased the R valuo to 0.89
(R® = 0.78).

Conclusions: 1) This in vitro atudy indicatos that tha rate of LV relaxation
impacta tho amphtude and aceoloration of tho mitrat € wavo, the rate ot
E wave propagation 1o tho LV apox and tho profile of the E wave as it
is transmittod to the LV apox. 2) It may be possible to donve Tau from a
combination of nwitiple oarly diastolic llow dorivativos obtained at diforont
locations along tha LV inflow as dotailed above, but this neods to bo confimed
N A human sothing.

1126-116 | A New Method for Estimating Negative dP/dt in
Patlents Without Valvular Regurgitation

R.A Mgtliaro, R. Reinoso, M.E. Adaniya, C. Rando, F.T. Guerrero, J. Poch,
M. Ardid, H. Tamagqusuku  Hospite! Eva Peron. San Martin, Pcia de
Buenos Aires, Argentina

Negative dP/dt of the LV can be calculated naninvasively only from mutral or
aortic requrgitant jot registered with continuous-wave Doppler.

Purpose: To describo a new method for estimating negative dP/dt in
patents withouwt valvular requrgitation.

Methods: Fitteon patients, 10 male and § temale (age 59 t+ 10 years) with
isquemic heart disoaso who undenvent cardiac catetherizationwere included.
Wo performed an hour botore the catetherization, Doppler of the transmittal
and pulmonary venous (PV) flow, phonocardiogram, carotid pulse tracing
catibrated with tho arterial prossure measured with sphygmomanometer,
and peak negative dP/dt during catetherization. Mean nogative dP/dt was
calculated as the slope of pressure tall trom end-systolic to the mitral valvo
opening. End systolic prossure was calculated trom calibrated carotid pulse
tracing. Loft atrial pressure (LAP) was assumed as: 10 mmHg if S wave of
the PV was greater than D wave, 15 mmHg it S = D and 20 mmHg it D wave
was greater than S wave. Isovolumic relaxation time (IRT) was measured
trom aontic component of second sound to beginning of transmitral flow. In
this way: Mean negative dP/di= (ESP-LAP) / IRT.

Results: Peak negative dP/dt measured at catethorization was correlated
with the new method (r = 0.81, p < 0.001).
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Conclusion: Mean negative dP/dt can be estimated by non-invasive tech-
niquos in patients withaut valvular rogurgitation with Doppler transmitral and
pulmonary vonous flow rombined with calibrated carotid pulse tracing.

1126-117 | Right and Left Ventricular Diastolic Dysfunction
in Patients With Myocardial Infarction: A Color
M-Moade Analysls

C. Selton-Suty, P, Houplon, A. Grentzingor, J.-P. Praiss, L. Jacquemin,
M. Angioi, Y. Juilliare, N. Danchin, F. Charrier. Cardiology. CHU
Nancy-Brabois, France

Background: Flow propagation velocity (FPV) in the LV measured on Color
M-made Dopplor achocardiography (CTM) 15 highly dependent on the LV
ralaxation rato. As proviously descrbad, RV FPV might also be a valuabte
marker of RV diastolig tunction

Methods: To asuoss bath RV and LV diastolic function in pts with recent
Mi, wo rocorded RV and LV inflow on CTM in pis with normal LV function and
no known GAD (gr 1, n = 13, ago: 49 1 14 yrs) and in pts with recent (18
A daya) Ml {gr 2, n = 82, age: 58 + 11 yrs). To calcutate LV and RV FPV, the
near slope of the cotor tront wave durng early tlling was measuted between
the ltevel of the valvular annulus and a point that was always deeper than 2
cm in the LV and 1.5 em in the RV. Ratio of maximat vetocites of E and A
mitral and tiguspid waves (E/A) were also studied by pulsed wave Dogpler

Results: End-diastolic and end-systolic LV diameters (mm) wera smatier
ngriihaningr 2 (LVEDD: 43 1 3vs 54 1+ 5, p - 0.0001; LVESD: 27 + 3vs
A0 ¢ 7, p - 0.0001). LVEF (%), RV FPV and LV FPV (crv's) were tigher in
ar vthanngr 2(LVEF: 66 1+ Sva 51 1 14, p - 0.0002, AV: 51 : vs 38«
0.p - 0.0000;LV: 85 + 27 vs 57 t 21, p - 0001). Mitral E/A was stmilar in
tho two groups {gr 1: £.3 + 0.5 vs gr 2: 1.4 ¢ 0.7, ns) but ticuspid E/A was
lower nqr2(gr 1: 1.7 + 0.4vagr2: 13 1 0.5 p=003). Ingr 2, RV FPV
(cm/s) was simitar tor the two sites of M (ant: n = 27, 36 + B vsmtat n =
35, 40 1 10, ns); hawever, LV FPV (cmvs) was lower i antenior Mi {ant: 48
1 Mvsintlat 65 + 24, p - 0.001)

Conclusion: Both RV FPV and LV FPV are decroased in pis with recent
M}, suggesting an alteration of both RV and LV diastolic tunction. Only the

degroo of LV, but not RV, diastolic dystunction seems to be refated to the site
of ML

{»1 126-118 | Recovery of Left Atrial Mechanicat Function

After Chemical Cardioversion of Chronic Atrial
Fibrillation

A Navazio, G. Chesi, P. Montanan, L. Maran. Dept of Cardiology and
Internal Medicine. Franchini Hospital. Montecchio Emifia (RE), ltaly

Background and Methods: Recavery of feft atnal mechanical function (LAMF)
may be delayed for several weeks after successtul cardioversion (CV) ot
chromic atnal tibnllation (AF) 1o sinus thythm (SR). It has been suggested
that LAM dystunction relates to the mode of CV and 1s less severe in patients
(pts) undergoing chemical (CCV) than electncal CV (DCC). To evaluate the
time course of the recovery of LAMF after CCV, senal transmitral pulsed
doppler echocardiographic studies were performed in 12 of 54 pis (22%)
who undenvent successtul CCV trom chronic AF to SR (ora! foading with
propatenone P). We only included pts with AF ot 5 - weeks duration, NYHA
class « /= i, ejection fraction (EF) -50% and without ischemic heart disease
After successtul CCV all pts undenwent prophylaxis therapy with P 300 mg
BID thraughout. All pts were in SR throughout the follow up pericd. Pulsed
doppler indices of LAMF were measurcd within 24 hours, at 2 weeks and t
month after CV.

Results: Over 1 month of tollow up, there was signiticant increase of peak
A wave velocity. Similary also integrated late atrial velocities (A-VT1), atnal
contribution to total transmitrat flow (A VT*Tot 'TH), A wave duration and EF
increased significantly.

Patametets/Time | ] " 4L}

Peak E wave (crvsec) 78127 72:7 69+ 5 p- 000
Peak A wave (cm sec) 41+ 5 56+ 8 63 +7 p- 000
E VT! (em) 9.7+ 17 9115 9116 NS

AT em)y 42113 56+ 14 6+ 15 p- 000
Ei 198 103 1314027 1.11 £ 0.19 p - 0.001
A VT Tot VTI (%) 288133 34135 35815 p - 0.001
A waved ation (msec) 110 ¢ 138 135: 75 145 v 7 p - 0.001
Heart rate (bpm) 73+ 10 70 £ 7 7047 p - 025
EF (%) 62+ 4 66 +37 67 1 3.2 p - 0.001

Conclusions: These data suggest that recovery of LAMF is stow and
gradual even in pts subjected to CCV of chronic AF with P. These findings
have important implications for assessing the early hemodynamic benefit of
successtul CV (in terms of EF) and tor guiding the duration of anticoagulant
therapy after CV.
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