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Summary

The regurgitant fraction (RF) of aortic regurgitation (AR) was calculated using pulsed Doppler
echocardiography (PDE), and the results were compared with those of aortography.

Two-dimensional echocardiography (2DE), PDE and cine angiography were performed for 33
patients, including nine in whom aortic regurgitation (AR) was ruled out by contrast 2DE and 24 in
whom AR was confirmed by aortography (AOG). The latter were subdivided into six of Sellers’ degree
I, seven of degree 11, eight of degree III and three of degree IV.

Sampling was obtained from the main pulmonary artery, the left ventricular outflow tract, and
the mean circulation velocity (f;) was calculated from the power spectrum wave pattern obtained from
each source. With the following formula, Qp (pulmonary arterial blood flow), Qs (left ventricular ejec-
tional blood flow) and RF [=(Qs—Qp)/Qs] were calculated, and compared with the findings obtained
from invasive methods:
L\ C f
Q_”<_2—) "2cos 0 'f_o'ET'HR

(L=vascular diameter; § =angle of incidence; C=velocity of sound; fo=oscillating frequency; ET
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=ejection time; HR=heart rate)

A correlation of r=0.81 was found between Qp calculated with PDE and right cardiac output
(CO) by the thermodilution method. A correlation of r=0.66 was observed between Qs and left
ventricular ejection volume obtained from left ventriculography using Dodge’s method.

Comparison of RF using Sellers’ classification with AOG revealed that the RF in the group un-
complicated with AR was 0.14+0.10, and Sellers’ degrees I, 0.27+0.08; II, 0.36+0.04; 111, 0.53+0.05;
and IV, 0.64+0.06, indicating consistency with severity and RF.

By classifying the RF values with PDE, RF was <0.2 in Group I, 0.2<RF<0.4 in Group II,
0.4<RF<0.6 in Group III, and RF=0.6. A nearly consistent relation; PDE Group I=AR uncompli-
cated group; Group III=Sellers’ degree III; and Group IV=Sellers’ degree IV, were observed.
Therefore, RF by PDE correlates well with the severity of AR, and is applicable to clinical practice.
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Table 1. Materials

No. of case Diagnosis
Without AR 9 MS 4
MR 3
Others 2
With AR 24 pure AR 7
+AS 1
+MS 7
Sellers I 6 +MR 2
Sellers II 7 +MSR 2
Sellers III 8 +AS+MS 3
Sellers IV 3 +AS+MSR 2

Total 33 cases

AR=aortic regurgitation; AS=aortic stenosis;
MR =mitral regurgitation; MS =mitral stenosis.
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Fig. 1. Sample volume location used in detect-
ing the pulmonary flow.

AQO =ascending aorta; RVO =right ventricular out-
flow tract; MPA=main pulmonary artery; SV=
sample volume; # =angle between the axis of the main
pulmonary artery and the Doppler beam.
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Figi 2. Sample volume location used in detect-
ing the left ventricular ejectional flow.

AO =ascending aorta; LV =left ventrricule; IVS=
interventricular  septum; AML =anterior mitral
leaflet; SV=sample volume; ¢#=angle between the
direction of the blood flow in the LV outflow tract
and the Doppler beam.
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Fig. 3. Doppler signals in the main pulmonary artery.

In the upper part of the tracing, Doppler signal of the flow velocity in the main pulmonary artery is
displayed. Above the zero base line is the flow toward the transducer and below the base line the flow
away from the transducer. Full scale is 2.2 kHz.

Phonocardiogram (PCG) and M-mode echocardiogram (UCG) are shown, where a horizontal line
indicates the position of SV.
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Fig. 4. Doppler signals in the left ventricular outflow tract in a case with AR.
The systolic flow shows a narrow band pattern away from the transducer, whereas the diastolic flow
is widely dispersed bilateral flow.
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L: internal diameter of the main pulmonary
artery or aortic valve ring

0: angle between blood flow and Doppler beam

C: velocity of sound in tissue (1500 m/sec)

f,:  frequency of transmitted ultrasound

ET: ejection time

HR: heart rate

Qs—Qp
Qs
Fig. 5. Measurement of pulmonary flow (Qp)

and left venticular ejection flow (Qs).

RF (regurgitant fraction) = ————— -+coeeeeeee (2)

154 o

1. W#kRmER Qp) (Fig. 6)
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Fig. 6© Comparison of Qp obtained by PDE
with cardiac output by thermodilution method.
RSR =regular sinus rythum; Af =atrial fibrilation.

Cf/s(lf’DE) Qs(PDE)=0.54SV-HR—-0.18
min r=0.66
n=11
8.0F
6.0}
4.0F
9.0k ® ® RSR
O Af
L I 1 2 L n 1 I
2 4 6 8 10 12

I/min

SV XHR(LVG)

Fig. 7. Comparison of Qs by PDE with left ven-
tricular ejection flow obtained by LVG.
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Fig. 8. Scatter diagram illustrating regurgitant
fraction by PDE compared with angiographic
severity.
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Fig. 9. Comparison of severity of AR as asses-
sed by PDE and cine angiography (aortography).

A significant correlation is noted between the
two methods.
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