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Quadricuspid aortic valve: a rare cause of aortic regurgitation 
and stenosis

Selman Vefa Yıldırım1, Ayten Gümüş2, İsa Coşkun3, Rıza Türköz3

1Division of Pediatric Cardiology, 2Department of Pediatrics, and 3Department of Cardiovascular Surgery, Başkent 
University Adana Training and Medical Research Center, Adana, Turkey

SUMMARY: Yıldırım SV, Gümüş A, Coşkun İ, Türköz R. Quadricuspid aortic 
valve: a rare cause of aortic regurgitation and stenosis. Turk J Pediatr 2008; 
50: 500-502.

Quadricuspid aortic valve is a rare congenital condition that occurs not only 
as an isolated anomaly, but also with other cardiac defects. We describe a 10-
year-old boy whose aortic stenosis was diagnosed during infancy. Transthoracic 
echocardiography revealed dilation of the left ventricle, valvular and subvalvular 
aortic stenosis, bicuspid aortic valve, aortic regurgitation, and mitral valve 
prolapse. The results of cardiac catheterization and aortography showed severe 
aortic regurgitation, an aortic valve gradient of 76 mmHg, a bicuspid aortic 
valve, a subaortic membrane, and an ascending aortic aneurysm. The patient 
underwent elective valve replacement with a mechanical prosthesis, and during 
surgery, the valve was noted to be quadricuspid. The patient was diagnosed 
as having a quadricuspid aortic valve associated with aortic regurgitation, 
severe aortic stenosis, and an ascending aortic aneurysm.
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Quadricuspid aortic valve (QAV) is a very rare 
congenital condition that occurs not only as an 
isolated anomaly but also with other cardiac 
defects1,2-4. Most QAVs were discovered as an 
incidental finding during aortic valve surgery 
or at autopsy. Because of the advances in 
echocardiography, more cases are now being 
diagnosed preoperatively5.

We report a patient with a QAV associated 
with aortic regurgitation, aortic stenosis, and 
an ascending aortic aneurysm.

Case Report

A 10-year-old boy with aortic stenosis, who 
had been diagnosed at another medical center 
during infancy, was admitted to our hospital for 
routine check-up. On physical examination, his 
blood pressure was 100/60 mmHg. A grade-2 
systolic ejection murmur was audible in the 
second right sternal border. A chest radiograph 
showed cardiomegaly, with cardiothoracic ratio 
of 0.60, and an electrocardiogram revealed signs 
of left ventricular hypertrophy. Transthoracic 
echocardiography showed moderate dilation 
of the left ventricle, bicuspid aortic valve with 
valvular aortic stenosis, grade-2 to grade-3 aortic 

regurgitation, and subaortic membrane that 
caused a peak systolic gradient of 40 mmHg. 
Cardiac catheterization and aortography showed 
severe aortic regurgitation (grade 3), valvular 
aortic stenosis with a peak systolic gradient of 
76 mmHg, a subaortic membrane, a bicuspid 
aortic valve, and an ascending aortic aneurysm 
(Fig. 1). The patient underwent elective valve 
replacement with mechanical prosthesis and 
Bentall procedure. During surgery, the aortic 
valve was noted as quadricuspid (Fig. 2). The 
patient was discharged on the fifth postoperative 
day with no complications.

Discussion

Quadricuspid aortic valve is a rare cardiac 
anomaly, which has been identified in 0.008% 
to 0.03% of the population1. A review of a 
modern echocardiography database shows the 
prevalence of that condition to be somewhat 
higher (from 0.013% and 0.043%) depending 
on the years reviewed1.

Hurwitz and Roberts2 suggest that there are 
7 types of QAV (type A to type G) that are 
defined according to the relative size of the 
4 cusps. The most common type of QAV 



Fig. 1. Postoperative view of the
quadricuspid aortic valve cusps.

consists of 3 equally sized cusps and 1 smaller 
(or hypoplastic) cusp (type B). This was the 
type of QAV exhibited in our patient.

In many cases, a QAV is an isolated anomaly, 
but it may also be associated with other con-
genital malformations, such as ventricular septal 
defects, patent ductus arteriosus, subaortic 
fibromuscular stenosis, or hypertrophic non-
obstructive cardiomyopathy2-4.

Quadricuspid aortic valve is seen most frequently 
with significant aortic regurgitation and mild- 
to-moderate stenosis1,3,6-,8. There have been 
documented cases of endocarditis that affec-
ted isolated QAV patients, but the risk of 
endocarditis in patients with QAV has not been 
established1,2, 9-12.

Valvular incompetence in QAV is rare in 
infants or young children2,13. In most of those 
cases, aortic regurgitation tends to deteriorate 
in adulthood. Valve replacement is frequently 
required during the fifth or sixth decade of life5. 
Aortic root dilation in patients with QAV has 
been reported in only 3 cases14,15. Interestingly, 
despite his young age, moderate dilation of the 
aortic root was apparent in our patient.

In the past, QAVs were diagnosed at autopsy 
or during aortic valve surgery. The advent of 
echocardiography has enhanced our ability 
to diagnose that condition; however, it may 
not be possible to visualize the aortic leaflets 
adequately with transthoracic echocardiography. 
With the advent of transesophageal echocar-
diogram, preoperative diagnosis has become 
commonplace5. Egred and colleagues16 reported 
the important role of cardiac magnetic resonance 
imaging in establishing and confirming the 
diagnosis of a QAV. The preoperative diagnosis 
of a QAV is important because that anomaly 
can be associated with an abnormally placed 
coronary ostium. Therefore, preoperative 
coronary angiography is necessary when a 
QAV is diagnosed17. For patients with QAV 
because of severe valvular regurgitation and 
stenosis, aortic valve replacement is usually 
the preferred treatment4,13.

In conclusion, QAV is a rare congenital 
malformation that can be diagnosed by echocar-
diography (primarily transesophageal), and it 
may be associated with aortic regurgitation 
and stenosis.
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Fig. 2. Qudricuspid aortic value.



 7. Kranz A. Images in clinical medicine. Quadricuspid 
aortic valve. Wien Klin Wochenschr 2003; 115: 22.

 8. Barbosa MM, Motta MS. Quadricuspid aortic valve 
and aortic regurgitation diagnosed by Doppler 
echocardiography: report of two cases and review of 
the literature. J Am Soc Echocardiogr 1991; 4: 69-74.

 9. Matsukawa T, Yoshii S, Hashimoto R, Muto S, Suzuki 
S, Ueno A. Quadricuspid aortic valve perforation 
resulting from bacterial endocarditis--2-D echo- and 
angiographic diagnosis and its surgical treatment. Jpn 
Circ J 1988; 52: 437-440.

10. Dotti MT, De Stefano N, Modillo S, Agricola E, 
Federico A. Neurological involvement and quadricuspid 
aortic valve in a patient with Ehlers-Danlos syndrome. 
J Neurol 1999; 246: 612-613.

11. Takeda N, Ohtaki E, Kasegawa H, Tobaru T, Sumiyoshi 
T. Infective endocarditis associated with quadricuspid 
aortic valve. Jpn Heart J 2003; 44: 441-445.

12. Finch A, Osman K, Kim KS, et al. Transesophageal 
echocardiographic findings of an infected quadricuspid 
aortic valve with an anomalous coronary artery. 
Echocardiography 1994; 11: 369-375.

13. Naito K, Ohteki H, Yunoki J, Hisajima K, Sato H, 
Narita Y. Aortic valve repair for quadricuspid aortic 
valve associated with aortic regurgitation and ascending 
aortic aneurysm. J Thorac Cardiovasc Surg 2004; 
128: 759-760.

14. Godefroid O, Colles P, Vercauteren S, Louagie Y, 
Marchandise B. Quadricuspid aortic valve: a rare 
etiology of aortic regurgitation. Eur J Echocardiogr 
2006; 7: 168-170.

15. Cooke JC, Dupuche DR, Gay TJ. Quadricuspid aortic 
valve. Echocardiography 2000; 17: 699.

16. Egred M, Patel JC, Metcalfe MJ. Sinus of Valsalva 
fistula with quadricuspid aortic valve, a first reported 
association. Int J Cardiol 2005; 101: 151-152.

17. Remadi JP, Rakotoarivello Z, Mirode A. Images in 
cardiology. Quadricuspid aortic valve. Heart 2006; 
92: 576.

502  Yıldırım SV, et al The Turkish Journal of Pediatrics • September - October 2008


