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Congenital Quadricuspid Aortic Valve

Man-dong Baek, M.D., Ph.D.*, Chan-Young Na, M.D., Ph.D.*, Sam-Sae Oh, M.D.*
Seong Wook Whang, M.D.*, Cheul Lee, M.D.*, Jae Hyun Kim, M.D.*, Hong Ju Seo, M.D.*

Quadricuspid aortic valve is a rare congenital abnormality but it is well recognized as the cause of significant aor-
tic regurgitation. We describe 5 patients who underwent surgery for severe aortic regurgitation associated with qua-
dricuspid valve. In all patients, this abnormality had been incidentally detected during surgery. Two of the patients
had infective endocarditis. In accordance with the Hurwitz and Roberts classification, two valves were type d, two

were type a, and one was type c.

(Korean J Thorac Cardiovasc Surg 2005;38:164-167)
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CASE REPORT
Case 1

A 66-year-old male patient was referred with symptoms of
congestive heart failure. The patient had been treated with
antibiotics for endocarditis in another hospital. Echocardio-
graphy revealed severe aortic regurgitation and severe mitral
regurgitation with multiple vegetations on both valves. After
the antibiotics were added for 4 weeks, aortic and mitral
valve replacement with On-X 21 mm and 27/29 mm, respec-
tively, and tricuspid annuloplasty were performed. We ini-
tially tried aortic valve repair but failed. Operative findings
showed that the aortic valve was quadricuspid, type d (one

large, two intermediate, and one small cusp) of the Hurwitz

and Roberts classification[1], and it had vegetations (Fig. 1).
The mitral valve had a large perforation and multiple
vegetations on the anterior leaflet. Ten months later, he is

doing well without recurrence of endocarditis.
Case 2

A 15 year-old male was referred due to congestive heart
failure. In another hospital, during the treatment for endocar-
ditis, a sudden ventricular fibrillation developed due to an
acute myocardial infarction but resuscitated. Echocardiography
demonstrated severe aortic stenosis, grade IV regurgitation,
and left ventricular aneurysm. Left ventricular ejection frac-
tion (EF) measured by cine magnetic resonance imaging

(MRI) was 29%. Coronary angiography and aortography
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Fig. 1. Quadricuspid aortic valve with vegetations (white arrow).

showed total occlusion of the proximal left anterior descend-
ing artery (LAD) (Fig. 2) and fusiform dilatation of the as-
cending aorta with maximal diameter of 40 mm. Aortic valve
replacement with St. Jude HP 19 mm, reduction aortoplasty
for the ascending aortic dilatation, grafting of the left internal
thoracic artery to the LAD, and endoventricular circular patch
plasty were performed. Operative findings showed QAV with
type a (four equal-sized cusps), multiple vegetations attached
to the aortic valve. He was discharged at postoperative 30
days without complications. Follow-up MRI at postoperative
13 months showed that the left ventricular wall motion was
much improved with EF of 54.1%. Sixteen months later, he

is doing well without symptoms.
Case 3

A 57 year-old male was transferred due to congestive heart
failure. Echocardiography revealed severe aortic regurgitation
and stenosis. Also, he had fusiform dilatation of the ascend-
ing aorta with a diameter of 46 mm. Operative findings
showed that the aortic valve was quadricuspid type a, and it
had thickening and calcification of leaflet. Aortic valve
replacement with St. Jude HP 23 mm and reduction aorto-
plasty with external wrapping were performed. Twenty-six

months later, he is doing well.
Case 4

A 53 year-old female was referred due to symptoms of
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Fig. 2. Coronary angiography shows total occlusion of the
proximal left anterior descending artery (black arrow).

congestive heart failure. Echocardiogram showed severe aortic
regurgitation of grade IV. She had aneurysmal dilatation of
the ascending aorta with a diameter of 38 mm. Aortic valve
replacement with Omniscience 23 mm and external wrapping
of the ascending aorta using a vascular graft were done. In
the operative findings, the aortic valve was quadricuspid, type
¢ (two equal larger and two equal smaller cusps) and pro-
lapsed. Four years after operation, huge aneurysm involving
the aortic root and dysfunction of prosthetic aortic valve
developed. She underwent replacement of the aortic root
using a composite valve graft. At threc years after the

reoperation, she is doing well.
Case §

A 15 year-old female patient was referred with a diagnosis
of small ventricular septal defect (VSD) and aortic re-
gurgitation. During the follow-up, echocardiography demon-
strated spontaneous closure of VSD and severe aortic regur-
gitation of grade IV. Ross operation with semilunar valve
switch was performed after the reduction annuloplasty of the
aortic valve. Aortic valve was quadricuspid type d. Follow-up
echocardiography of postoperative 4 years showed minimal

aortic regurgitation and mild pulmonic valve stenosis. Five
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years later, she is doing well.

DISCUSSION

Quadricuspid aortic valve (QAV) is a rare congenital
abnormality (Fig. 3) but it is well recognized as the cause of
significant aortic regurgitation. The incidence of this abnor-
mality has varied greatly between 0.008% and 0.013%, with
more than 100 cases reported in the literatures[1-5]. The

quadricuspid semilunar valves are reported to occur five times

Four equal cusps

Three equal cusps,
One smaller cusp

Two equal larger cusps,
Two equal smaller cusps

One large, two intermediate
One small cusp

Three equal cusps,
One larger cusp

Two equal larger cusps,
Two unequal smaller cusps

Fig. 3. Seven described anato-
mic variations of quadricuspid
valves. The most common va-
rigtion in either aortic or pulmo-
nic valve consisted of 3 equal-
sized cusps and 1 smaller cusp.

Four unequal cusps

more frequently in pulmonic valve than aortic valve[6]. The
quadricuspid aortic valve (QAV) is very rare, far more than
unicuspid or bicuspid valve. These abnormalities have rarely
been reported in autopsy and echocardiography studies, and
surgical results[1-5]. Since 1990, we performed aortic valve
replacements in 625 patients, and among them, 5 patients had
QAV - an incidence of 0.8%.

The mechanism for development of QAV is not fully
understood. Femandez et al[7] suggested the hypothesis that

in the Syrian hamster, QAVs result from the division of one
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of the three mesenchymal anlagen that give rise to normal
aortic valves. The division of the anlagen is due to the inva-
gination of the endothelial layer that starts at a very early
stage of the valvulogenesis, namely, when the conotruncal
ridges begin to fuse at the distal portion of the embryonic
cardiac outflow tract.

Most cases of QAV have been discovered as an incidental
finding at necropsy, during surgery, or aortic angiography[4].
Recently, transthoracic or transesophageal echocardiography
have been used frequently to detect this abnormality[3]. In all
of our patients, QAV have been incidentally detected during
aortic valve surgery.

Aortic regurgitation appears to be the most predominant
valvular pathology associated with QAV. All of our patients
had severe aortic regurgitation of grade IV. However, severe
aortic stenosis with thickening and calcification of leaflet was
also combined in two patients. In a review of the interna-
tional literature, aortic regurgitation occurred in 39 of 70
(56%) cases, whereas vaivular stenosis was very rare and
only 18 cases had a normal functional status without signifi-
cant regurgitation or stenosis[4]. Our experience and these
results suggest that the most prevalent hemodynamic
abnormality associated with QAV is valvular regurgitation but
valvular stenosis or mixed valvular lesions can occur.

In general, it has been known that QAVs with unequal
sized leaflets were likely to develop significant aortic
regurgitation due to unequal distribution of stress and abnor-
mal leaflet coaptation[3]. For these reasons, patients with

unequally sized QAVs may require prophylaxis against subacute
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bacterial endocarditis. However, in our experience, this would
not appear to be the case. Our two patients had infective
endocarditis invading the QAV. One patient had equally sized
QAVs, and the other had unequally sized QAVs. Although
QAV with equal sized leaflets had no increased risk for
endocarditis, we should recognize that infective endocarditis
may occur in patients with QAVs, without respect to the

leaflet size.
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