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Summary

The two-dimensional and pulsed Doppler echocardiographic features of a case of isolated quad-
ricuspid aortic valve with aortic regurgitation are described.

A 62-year-old woman was hospitalized for exertional palpitation and dyspnea. Her physical ex-
amination showed the typical findings of aortic regurgitation. Two-dimensional echocardiograms
revealed the aortic valve to have four cusps of nearly equal size. The accessory cusp was situated be-
tween the right and left coronary cusps. By pulsed Doppler echocardiography, holodiastolic turbulent
flow signals were observed in the left ventricle, and the aortic flow pattern showed holodiastolic reverse
flow, indicating severe aortic regurgitation. These findings were confirmed by aortography and by
surgery. The coronary arteries and pulmonary valve were normal.

We attempted a classification of the anatomical variations of the previously reported 34 cases of
isolated quadricuspid aortic valves, including our own. They were classified as one smaller (67%,),
four equal (189%,), three smaller (6%), four unequal (6%,) and two smaller (3%) types. Twenty of
the 34 patients had aortic regurgitation. Bacterial endocarditis and congestive heart failure were the
main causes of death.
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Diastole Systole

quadricuspid aortic valve.
The four sinuses of Valsalva and four cusps are of nearly equal size. The four cusps exhibit ‘‘ square
configurations in systole (upper panels). Bottom panels show the ostia of the coronary arteries.
Rt=right; Lt=Ileft; A=accessory cusp; N=non-coronary cusp; R=right coronary cusp; L=left
coronary cusp; RCA=right coronary artery; LCA=left coronary artery.
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Fig. 2. Pulsed Doppler echocardiograms.

Diastolic turbulent flow signals due to aortic regurgitation are observed in the left ventricular
outflow tract (upper panels). The descending aortic flow pattern shows a holodiastolic reverse flow,
indicating severe aortic regurgitation.

LV=left ventricle; Ao=aorta; LA=left atrium; PA=pulmonary artery; SV=sample volume;
PCG =phonocardiogram; ECG =electrocardiogram.

Medial side Lateral side

Fig. 3. M-mode echocardiograms of the mitral valve.

Diastolic fluttering of the anterior leaflet due to aortic regurgitation is seen only in the medial side
(arrows).
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Diastole Systole

Fig. 4. Aortograms in the left anterior oblique view.
Four equal sized aortic cusps and aortic regurgitation are seen.

Fig. 5. Intraoperative findings of the aortic valve (left panel) and the resected cusps (right

panel).
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ABNORMAL
COMMON TRUNK

SEPTATION

Tricuspid
AV
-

Quadricuspid AV

Fig. 6. Schematic diagrams showing the probable mechanism of normal and abnormal

developments of the aortic valve.

Supernumerary cusps may occur from the interpolation of an extra swelling or pad in the common

trunk.

AV =aortic valve; PV=pulmonic valve. (modified from Hurwitz and Roberts?).
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Table 1. Anatomical variations and schematic drawings
of the isolated quadricuspid aortic valve: A re-
view of 34 cases

Shaded areas show the position of the accessory
cusp. Abbreviations: see Fig. 1.

Anatomical
Variations

No.of pts

One Smaller
Three Larger
Cusps

6

13

Two Smaller
Two Larger
Cusps

Three Smaller
One Larger
Cusps

HP| SBBO:

unknown 1

Four Equal

A

Cusps

unknown 3
Four Unequal
Cusps unknown 2
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