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Summary

Pulsed Doppler echocardiography (PDE) was performed on 39 patients with aortic insufficiency
(AI), isolated or associated with other cardiac diseases, using a ATL 500A pulsed Doppler system.
The diagnosis was confirmed by angiocardiography in 23 cases. The purpose of the present study was
to detect the disturbed flow due to Al and to investigate the sensitivity of PDE to this lesion, comparing
with the angiographic severity of AI (Sellers).

The transducer was placed over the left sternal border and the flow pattern was recorded at the
aortic valve orifice and the proximal and distal left ventricular outflow tract (LVOT), using a strip
chart recorder (Honeywell) at a paper speed of 100 mm/sec.

The specific feature of Al was a widely dispersed dot pattern which began at the aortic valve closure
and extended to late diastole.

The severity of AI was graded by aortogram in 23 patients. In grade I and II, the abnormal dot
pattern due to AI was mostly detected at the aortic valve orifice and the distal LVOT, but it was rather
difficult to detect the disturbed flow at the proximal LVOT. In contrast, in grade III and IV, the dis-
turbed flow was recorded at all the sampling sites.

In grade I and II, the abnormal dot dispersion at the proximal LVOT was not so large at its onset
in diastole but it tended to increase after mitral valve opening, whereas in the majority of patients of
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grade III and IV, a large dot dispersion was recognized from its onset to late diastole independent

from the mitral valve opening.

The typical flow pattern due to AI was detected at the LVOT in 36 out of the 39 patients (92.3%).
Moreover, it was detected in all the patients with angiographically proved Al except one case of grade

I (95.6%).
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Table 1. Case materials

Aortic Insufficiency No. of Sex Age
patients Male Female (mean)

Pure AI 11 7 4 45.6
Associated with

AS 10 2 46.1

Ms 19 13 6 41.4

MI 7 2 37.4

vsD 3 0 14.0

Total 39 29 10 38.8

Al = aortic insufficiency; AS = aortic stenosis;
MS = mitral stenosis; MI = mitral insufficiency;
VSD=ventricular septal defect. Ten out of 25 pa-
tients of combined valvular disease had another
overlapped associated lesion.

@13 ATL #1 500A <~z K75 —%ES
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Fig. 1. Pulsed Doppler echocardiogram.

The M-mode echocardiogram is shown in the upper part of the tracing, where a horizontal line
indicates the position of the tear drop shaped sample volume with an effective size of 2 by 4 mm.
In the middle, the electrocardiogram is displayed. And in the lower part of the tracing, the flow pattern
from the sample volume is shown by the time interval histogram. Above the zero base line is the flow
toward the transducer and below the line the flow away from the transducer. The distance from the
base line is proportional to the blood flow velocity within the sample volume.

SV=sample volume; UCG=ultrasound cardiogram; ECG =electrocardiogram; TIH=time

interval histogram.
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Fig. 2. Schematic illustration of sampling
sites.

Point A indicates the sampling site at the aortic
valve orifice and point M is located in the left ven-
tricular outflow tract where the anterior mitral leaflet
is maximally recorded in the M-mode echocardiogram.
Moreover, point O is located between the points A
and M.

LV =left ventricle; LA=Ileft atrium; AO=aorta.
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Fig. 3. Flow patterns by PDE in a normal subject.
A) The sample volume is located in the point A. The systolic flow shows a narrow band pattern,

indicating a flow toward the transducer and is terminated by the valve click. The diastolic flow also
indicates a narrow band pattern near the base line.

B) The flow pattern in the point O is similar to those in the point A.

C) The sample volume is located in the point M. The systolic flow shows a narrow band pattern
directing away from the transducer. In early diastole a slightly dispersed dot pattern is observed
which begins at the mitral valve opening, compatible with the rapid flow into the left ventricle.

AO=aorta; SV=sample volume; LA=Ileft atrium; LVOT =left ventricular outflow tract; AML=
anterior mitral leaflet.
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Fig. 4. Flow pattern in the point M from a 83-year-old male with pure aortic insufficiency.
The systolic flow shows a narrow band pattern away from the transducer, whereas the diastolic
flow indicates a widely dispersed dot pattern that begins from the aortic valve closure and extends
to late diastole.
Abbreviations : see Fig. 3.

Fig. 5. Flow pattern in the point O from a 49-year-old male with pure aortic insufficiency.

In this case, a musical diastolic murmur is audible and aortic regurgitation of third degree is
recognized by angiography (Sellers). A narrow band pattern is recognized near the base line in systole,
whereas the diastolic flow is widely dispersed bidirectionally starting from the aortic valve closure.
TIH=time interval histogram. Other abbreviations are the same as shown in Fig. 3.
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Fig. 6. Flow pattern from the same patient as in Fig. 5.

The sample volume is positioned in the point A. Similarly, the typical diastolic flow pattern of
Al is recorded. And the late diastolic dot pattern is thought to be produced by the vibration of the
aortic valve.

ECG =electrocardiogram; TIH=time interval histogram. Other abbreviations are the same as
shown in Fig. 3.

Fig. 7. Flow pattern in a 24-year-old male with aortic insufficiency and ventricular septal
defect.

This case has aortic regurgitation of third degree (Sellers). The sample volume is positioned near
the point M. And the systolic flow shows a narrow band pattern toward the transducer, whereas the
diastolic flow is widely dispersed thoughout diastole independent from the mitral valve opening.

TIH=time interval histogram. Other abbreviations are the same as shown in Fig. 3.
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Fig. 8. Flow pattern in a 1l-year-old male with aortic insufficiency and stenosis.

The sample volume is located in the point M. In systole, there is a narrowly dispersed dot pattern.
In contrast, the diastolic flow shows a mildly dispersed dot pattern before the mitral valve opening.
However, a widely dispersed dot pattern is recorded after the mitral valve opening.

Abbreviations: see Fig. 3.

Fig. 8 13 11 B0 KBRS BASH ARSI Hemk
RED, M EXVH 7Y v F Lo M
H—rThHD. WRERX KBRER T Sellers 1
EEThole. IUE#IT toward DFFIOBHRD
Mg ~% — v &rL, fEEHBLIC away 0F
FOEDEV Ky b — U BFLTW. L
LILRHD Ky b OB Z D BItA DR SN T iR
EThan, HERFAKBEIFFCKEY. Zo
Eo9hRE—viE M EXvy AL EE,
RElgHREEBE D2 Sellers I EEH B vt 1T o
WD Al 3HHh 3 flicRShie.

3. Al CKBEEMA/NNY—vOBRETE 350

Table 2 3 A &, O 5, M fHickir s Al i
R R IR R M & — v ORIz o v

T, UHE L ostic BV TR LEZLDTH 5.

A KL O SN+ 52 EEMHE I, BED
WHEE CLIERICR < AL ICBI 2 7 — o
BHEhE B M ATEBRHEBED TR
U7, Sellers IIT EELL o> AT ©id 158 3 A&

DVFHOEAL T HORHFIETSH - 2.
4. MIWRETS—k(CE B Al OREMmMF/ Y —
v oigdi® (Table 3)

KEREY & iifT Lz 23 o>, Al oifijes
DRV R K75 —kic X 53R, Sellers I g
<X 7 5 6 451 (85.7%), Sellers II EEix 8 4
1 8 {5l (100%), Sellers III EE-cix 6 b 6 45
(100%), Sellers IV EEix 2 #ileh 2 7] (100%) <
bole. FThbb KREIRER & MEIT Lz 23 fif
Ti, 224 (95.6%) icHRHI T & 2. iz BRRAY
2, HAVERKBIRERICX > T2l s h -2
#1139 Bl ik, 36 1 (92.3%) iR T & .

EEBLUHE

EBERANVA RS S —EOBRIZLD, JE
(R HER (UM DR EFBAL D MLFE ¥ 5 — v TR
FTBHZEMNAREICR > T 5. Kz, SRS,
HRMEEB OB Z 0B ENERICERTH S
T ENBMESH T 32, SEF L BMER L

— 564 —



KEMRFFAEARLED VR F 75— 2—F

Table 2. Recognition of the abnormal disturbed
flow due to aortic insufficiency in the left ventricular

outflow tract

Case Diagnosis Aortography

PDE (Sampling site)

(Sellers) point A. point O. point M.

AW Al + VSD I° - - -
N.I AI + MS I° + + -
M.H AI + MS I° + + +
H.S Als I° + + +
R.S AI + MS I° + + +
M.A AlIs + MS I° + + +
S.M AI + MSI I° + + +
T.T Als + MS II® + - -
T.0 AI II®° - + +
N.Y AI + MSI II° + + +
J.H. AI + MS II° + + +
S.I Als + MS II° + + +
Y.A. AIs + MS II° + + +
S.N AIs + MS II® + + +
H.Y AI + VSD II° + + +
H.S AI + VSD III® + + +
K.N Al III® + * +
N.Y AI + MSI III® + + +
H.I AT III® + + +
M.O AI III® + + +
K.Y AI Ive + +

K.T. AI Ive + + +

+ means that the abnormal disturbed flow due to Al is
detected and — means that it is not detected. Points A, O,
and M. are explained in Fig. 2. *=not examined; PDE=
pulsed Doppler echocardiography. Other abbreviations are

the same as shown in Table 1.
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Table 3. Sensitivity of PDE to aortic insufficiency

No.

of Disturbed Sensitivity

patients flow (%)
1 ) Angiographically proved AI
Grade (Sellers)
I° 7 6 85.7
II° 8 8 100
III® 6 6 100
Ive 2 2 100
Total 23 22 95.6
2 ) All the patients 39 36 92.3

PDE=pulsed Doppler echocardiography; Al=aortic insufficiency.
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