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RESUME: The objectives are: (1) To establish the physiclogic basis of the
third heart sound (S3); (2) to determine the utility of a new transducer
(Surface Velocity Analyzer or SVA) to record velocity of chest wall movements
over the precordium as a more sensitive indicator of the disturbed physiology
responsible for the 533 and (3) to apply the transducer in 2 clinical setting
such as the coronary care unit in order to monitor the course of critically
i1l cardiac patients and the effects of pharmacologic and hemodynamic
interventions. This is a proposal with well posed objectives and reasonable
methods. In view of the proven scientific competence of the investigators,
progress towards definite answers can be anticipated.

DESCRIPTION: Preliminary studies using measurements from angiocardiograms

have shown that in diastolic overload conditions such as mitral and acrtic
regurgitation in contrast to normals, the ventricle reaches its maximcal
velocity of filling in the long axis after it does in the short axis. The 53
in such patients coincides with long axis filling. In the studies now pro-
posed, the investigators will attempt to achieve the following steps: (1)
Determine the pattern of ventricular filling velocity in patients with and
without S5 by means of range-gated Doppler studies in conjunction with two-
dimensional (2-D) echo for accurate localization of the intracardiac Doppler
observations; (2) establish the relationship between the filling patterns that
are conducive to Sj3 generation and velocity of precordial chest wall movements
as perceived via the SVA; (3) study patterms of ventricular filling in
dyskinetic ventricles by means of frame-by-frame analysis of angiocardiograms—-
a topographical map illustrating contrasts in velocity of filling in various
parts of the ventricle will be constructed with computer assistance in order to
establish temporal relationships between S3 production and velocity of
veatricular wall movements in areas of myocardium that retain their expansile
capability in early diastole; and (4) apply the SVA in clinical situations such
as in the coronary care unit in order to detect alteraticns in velocity of
precordial movement which constitute 83 equivalents so that therapeutic |
interventions may be intrcduced at a propitious time and their effect |
monitored to the end that the patient's vulnerability to sudden death might be
altered in a favorable manner.
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'8 Although some controversy perslsts vegarding the genesis of
d nesr: souud, it 1is agreed that its presence is ominous. The
zpplicants have posed an interesting hypothesis which has resulted from

vaeir orelimina Ly workx. The determination of the origin of the third
Leaot sound would be an important contxibution to the understanding of

ryecardial dyn:nics end may point the direction to simplar, more accurate

¥ cusesaments of ventricular changes. The proposed methods are

217 concidered and dafinite answers, particularly for nenischemic ventricles,
cai: be anrticipated. -

Veoposed studies of ¢ kine*ic ventricles will be fraught with greater

nroblews, 3ince one view of the left ventricle (LV) may not show all !
yildnebis LV segments. In such instances, corvelations of the velocity
antours with the pronocardiograph;c records wou‘d be meaningless. Never-
taelegs, ihis avenue should be explored and the experience and expertise

of vihe prianclpal invastigator will be 1m**z;aut asgsets in this difficult
ransl. :

he surfacn wvava apalyzer developed by the investigators is potentially
& very sensitive noninvasive instrument which could have great clinical
~a'ic“3;‘iiuu At this stage it 1s difflcult to assess its accuracy.

‘ s rot clear how Involuntary chest muscle contractions,
or patiant movement will influence the output signal,

calibration of this device are not suggested.

ihis s an excellent proposal to clearly define the hﬁnocynamic
th9 «idrd heart scund and to V&lidat, a nsw transducer for
A "ubl& gurrzjrte of ic. The exo=rimentnl design is logical
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. ard eajoys both a pational dnﬂ int r“ef tonal
51 his work un the Ghy iolcgiual origins of heart sounds. Mo rnmver,
: published exteusively on nonlnvasive determinants of cardiac
“(Lluﬂa Yokio Gzewa, M.D., 1s a research assoclate who is on leave
from tha positlon of Chief of Cardiovascular Section, Nihon Urniversity
Schmal of Medicine., He has a variety of publicatlons on various topics
1n cardiology., Damon Smith, B.S., 18 a mechanical englneer who will
asist in the project. In view of the competence cf the principal
.nveptﬁgahor, rthis team should be equal to the propossd task.
EBS nggﬁb AND BUDCET: The researyh facil*ties and environment in the
tnﬂv»l Lty center are appropriate for this project. Clintical material is
: the computerized files of 12,000 well studied patients are
sle, and the phcno;ardiog*aphic equipment is ia plece and in use.
5 both modest and apprapriatuly allocated.

(Anrual increments of 10 perceat are requested in the personnel
category.) ki
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