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signals p y Jabeled as isovolumi ion fow, add further
interest to thesc interesting signals. Certainly it is conceivable that
the reversal of pressure difference between the left ventricular apex
and left ventricular outflow tract that they have nicely shown on
their pressure tracings may be the pressure correlate of flow from
1he base toward the apex that we have observed (1). Such careful
studies will surely zid in understanding this interesting signal.

We also admire the work of Brutsaert et al. (2) and we believe the
principles they have suggested may be most interestingly related to
patients with hypertrophic cardiomyopathy with systolic gradient.

Although we encourage and admire the careful studies done by
these authors, we are troubled by some [leatures of the tracings in
the figure they present. There is some question ing the origin
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signals, bul also to their implications for understanding relaxation of
the myocardium.
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of the phonocardiographic signals and. more significantly, some
question of correct registration in time between the Doppler and
pressure recordings. Inspection of this fipure shows the QRS com-
plex of the electrocardiogram as much broader on the Doppler
tracing than on the pressure tracing. This has apparently been used
for primary regisiration. and the termination of the QRS complex on
both records matches. However, if one assumes the onset of the
QRS complex may be the correct registration, then the onset of the
mlravenlnculdr flow vclucny 5|gnal would occur beginning with 8,
gl on the p rather than 40 ms before it.

Thus, the signal in queslion would be during the isovolumic relax-
ation period. The phonocardiogram itsell is presumed from one of
the catheters within the ventricle. However, there is no appropriate
mitral component of the first sound registered because 'S, occurs
coincident with a left ventricular pressure >100 mm Hg. The
recorded murmur stops before mid-systole, and the origin of the

d vib after the d S, are unclear. If we
assume that the pressure and Doppler signals are properly regis-
tered, then mitral valve opening occurs approximately 40 ms after
left ventricular pressure reaches its nadir and plateau. The ability of
the mitral regurgitation Doppler flow velocity signal to predict the
pressure difference between chambers allows certainty thal mitral
fiow immediately follows the left ventricular-left atrial pressure
crossover (see Fig. 2, ref. 1). Similarly, the left ventricular outflow
Dopple: signal suggests that the fow under discussion begins as the
pressure difference between the left ventricular body and the aorta
or subaortic area disappears {see Fig. 2. ref. 1). Thus it is difficult to
be sure that both tracings of Maier et al. are matched in time even
though they were recorded simultancously in the laboratory. Be-
cause they were not recorded on the same piece of paper, this
possibility always exists. It would be optimal to use pulsed wave
Doppler ultrasound because the beginning and end of such a velocity
signal are better defined with this methed (1)

Review of our patients shows a variety of patierns for this
intraventricular signal, with same shawing early termination of the
signal as presented by Maire et al., some showing fow velocities
suslained until mitral opening and some show' 1g reversal of this
flow velocity before mitral opening {1). Revivw of our lracings
suggests that these signals begin about the iime of S,. In our
patients, the signals may begin very slightly Eefore S, by external
phonocardiography, but none of them seems to be as early as those
in the three palicnts studied by Maier et al,

These signals have been noted in Japan (3), the United States and
Swilzeriand. It is hoped that sophisticated studies such as those
done in Switzerland will lend insight not only 10 the origin of these
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Pr in N e: Bulboventricular
Foramen Versus Ventricular Septal Defect

The morphologic relation between hearts with tricuspid atresia and
those with double inlet left ventricle continues to be a controversial
topic. Clinical experience, however, has now shown that the prob-
lems presented by both lesions in the setting of discordant ventric-
uloarterial connections are very similar. This is further endorsed by
a recent article in the journal {1). The problem is caused by
restriction, in both entitics, of a communication between the large
and smalt lar chambers. The ) of these ventric-
ular chambers has been extensively debated and, as yet, there is no
consensus concerning the most appropriate terminology. Surely the
time has now come to move toward a umﬂed terminology because to

call the ot d a foramen™ in
one lesion yet a *‘ventricular sep!al del‘ecl in the other (1) must
suggest that the are imilar, They are

y
not (2). In terms of anatomy, the interventricular communications in
“*singlc left ventricle" and tricuspid atresia are identical. Common
sense should now dictate that hearts with an interventricular com-
munication cannot logically be described either as “‘single ventri-
cles™ or *‘univentricular.”
In lhe past, my culleagues and 1 (3) constructed formidable
to di icles" from *‘nonventricles™ so as
1o preserve a contorted logic that )usuﬁed calling hearts “umve ntric-
ular” when they two We now recognize the
futility of this approach (4). There is not need to describe hearts as
“‘single left ventricle’” when they can be described with greater
accuracy and precision as “double inlet left ventricle.”” Acceptance
of the latter term would also remove the ambiguity of **a univentric-
ular hearl of left ventricular type™ with a “‘rudimentary right
ventricle” {5). Nomenclature, nonetheless, is a matter of personal
choice, and observers must retain their freedom ta describe struc-
tures according to their preference. My reason in writing, therefore,
is not so much to complain about use of the term “'single left
ventricle™ (although double inlet left ventricular is, in my opinion.
F bt to draw your reader’s atention to the fact that the
“*bulboventricular foramen"" in single lell ventricle is no different
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from the “ventricular septal defect™ in tricuspid atresia. Both
communications would be heter described as ventricular scpral
defects, recognizing at the same time the inescapable fact that both
groups of hearts possess two ventricles irrespective of how we
choose 1o describe them,

RNBERT H. ANDERSON, MD
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Children's Haspital of Pittshurgh
Pivtshurgh, Pennsylvania 15213
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Standardized ECG Examination

The asticle by Hancock et al. (1) was interesting, somewhat provoc-
ative with respect to future possibilities fur both testing and stan-
dardization of interpretation of electrocardiograms (ECGs) and
provided a baseiine for supplying ECG interpretation, looking to-
ward possible computerization of the checklist on the interpretation
sheet. 1 think at least two items have been overlooked. 1) | suggest
a line on the checklist for multiform premaltre ventricular com-
plex{es) as well as one for interpolated ventricular ectopic beats. 2)
A shortcoming of the list is in the pacemaker function and rhythm
section as there is no good way to include interpretation of an ECG
in a patient who has a DDD pacemaker. | propose the addition of a
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items could have been added for the sake of completencss, DDD
pacing is partially covered by the term AV sequential pacing.
althcugh [ agree that modes such as atrial-scased ventricular-paced
rhythm are not covered. A list used for diagaastic purposes should
certainly be expanded beyond that needed for the purpose of the
examnation

E. WILLIAM HANCOCK. MD. FACC

Cundinitos, Sion
Stanford Universite School of Medis

Stanford, Celifornic H303

Doppler Echocardiographic Appearance of
Cusp Tears in Tissue YValve Prostheses

Chambers et al. (1) report a Doppler sign of rapidly oscillating
intracardiac structures withoat seeming to realize that this sign was
reported and the underlying physics elegantly worked cut recently
by my callengues Holen et al. (2) at the University of Rechester.

RICHARD MELTZER. MD. PuD, FACC
University of Rachesier Medical Center
Rochester. Nivw Yark 14642
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Reply

The main thrust of our study was the association in failing biopros-
theses of a common pathologic findir. (one torn and two normal
cusps) and the same Doppler sign (strialon of the regurgitant jet).
We were careful to point out that the sign hud alse been described in

fine suggesting atrial sensing with pacing (ot iculi
aclivation) as well as a line indicating intermittent pacing.

This is a good baseline evaluation, but it may also benefit from an
additional suggested or probable clinical disorder that would include
elevated intracranial pressure.

STEVEN M. KOROTKIN, MD, FACC
Cardiology Assaciates of Rirminghum, P.C.
32270 Telegrapit Roud

Birmingham, Michigun 48010
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Comment

The items mentioned as overlooked werc omitted for the sake of
keeping the list to a practical length for the cxamination. Other such

other s {1y and that diastolic flulter in mitral prostheses had
alsa heen shown with paraprosthetic leaks (2, 3). The paper referred
to by Melizer. in which the emphasis is on the physical basis of the
phenomenon, is complementary to ours.
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