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Summary

The number of patients with atrial septal defect (ASD) who undergo intracardiac repair without
cardiac catheterization has been increasing. A noninvasive quantitative method to estimate the Qp/Qs
ratio in this disease is therefore needed, but no simple, accurate method has yet been reported.
The purpose of this study was to devise a new clinically useful method.

Study materials consisted of 15 patients with ASD who were catheterized and five post-operative
patients. For this study a multigated Doppler echocardiographic instrument (Fujitsu ME 120A)
was used, which allowed us to ascertain Doppler shift frequency at 64 consecutive sampling volumes
up to 13 cm in depth simultaneously. In the parasternal four-chamber view, the cursor was set
so as to cross obliquely the right ventricular inflow tract just below the tricuspid valve and the
left atrium, just above the mitral valve. Two blood flow profiles were obtained from the flow cross-
ing the tricuspid and mitral valves. The multigated Doppler echocardiogram was recorded on
videotape and then analyzed. (1) The encircling area between the profile and the base line was
measured for tricuspid and mitral flow independently throughout diastole. After summing up each
area of tricuspid (TA) and mitral (MA) flow profiles, the ratio TA/MA was obtained (area calcula-
tion method). (2) The flow volume passing through each tricuspid (TF) and mitral valve (MF)
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was calculated from the flow profile using the
TF/MF was obtained (flow calculation method).
The TA/MA and TF/MF ratios correlated with the Qp/Qs ratio obtained using Fick’s method
(r=0.87 and 0.82, respectively), and the possibility of making calculations automatically is dis-
cussed.
We concluded that TA/MA and TF/MF ratios as obtained using multigated Doppler echocardio-
graphy comprise a newly devised noninvasive method, which is accurate for estimating the Qp/Qs

‘ring approach ” reported by Jenni, and the ratio

ratio in patients with ASD.
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Fig. 1. A multigated Doppler echocardiographic image from a patient with atrial septal

defect.

The cursor line is set to cross the right ventricular inflow tract below the tricuspid valve and
the left atrium just above the mitral valve, obliquely in the parasternal four-chamber view. Note

that the two flow velocity profiles correspond to the tricuspid and mitral inflows.
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Fig. 2. Method of calculating the flow volume
passing through the atrioventricular valve in-
dicated in one TV frame.

V=volume in one TV frame, ri and ri+1=dis-
tance from the center of the flow profile to the
sample volume “i” and “i+1”, respectively. fi and
fi+1=the Doppler shift frequencies of the sample
volume “i”, and “i+17”, respectively. Although ¢
is the angle of incidence between the blood flow and
the ultrasonic beam, these are not concerned because
these parameters are used for the calculations for
both tricuspid and mitral valves.

n=number of the sampling volumes including the
flow profile in one TV frame. fo=frequency of the
ultrasound (3.5 or 5.0x10% Hz).
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EfEstAli% (area calculation method)

Fick #: & r=0.87 0oIEHEZ R (Y=1.13X
+0.05: N=20) (Fig. 5a).

mEHTEER (Aow estimation method)

Fick g5¢ r=0.82 0 EHEZ T (Y=17X
—0.37: N=20) (Fig. 5b).
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Fig. 3. Multigated Doppler echocardiograms throughout the diastolic phase from a patient
with ASD whose Qp/Qs is 2.0.
Each panel from 1 through 6 corresponds to the 1st to the 6th TV frame in the diastolic phase.
RA =right atrium ; LA=left atrium; RV =right ventricle; LV =left ventricle.
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Fig. 4. Multigated Doppler echocardiograms throughout the diastolic phase from a patient
with ASD after surgery whose Qs/Qs is 1.0.

Each panel from 1 through 4 corresponds to the Ist to the 4th TV frame in the diastolic phase.
Panel 5 and 6 correspond to the 10th and the 11th TV frames in diastole, respectively.
RA =right atrium; LA=left atrium; RV =right ventricle; LV =left ventricle.
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MULTIGATE TA/MA vs Qp/Qs
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MULTIGATE TF/MF vs Qp/Qs
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Fig. 5. Correlations of the TA/MA (a) and TF/MF (b) ratios with the Qp/QS ratio obtained

by the Fick’s method.

TA/MA and TF/MA: see text.
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Fig. 6. Three-dimensional display of the tricuspid and mitral flow profiles of the unit

slice of area situated at the center of each valve ring.
This is reconstructed from the data obtained by multigated Doppler echocardiography.
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