
137

proceedings
in Intensive Care

Cardiovascular Anesthesia

Endorsed by

proceedings

HSR Proceedings in Intensive Care and Cardiovascular Anesthesia 2010, Vol. 2

ImAgeS In medICIne

Corresponding author:
Antonio Grimaldi, MD
Department of Cardiothoracic and Vascular Surgery
Università Vita-Salute San Raffaele
Via Olgettina 60 - 20132 Milan, Italy
e.mail: grimaldi.antonio@hsr.it

A 75-year-old man with acute worsening 
of heart failure symptoms and a clinical 
history of prior rheumatic fever, presented 
with blood pressure 150/60 mmHg and a 
high-pitched diastolic murmur in the aor-
tic area. 
A preliminary Transthoracic exam showed 
severe aortic regurgitation (vena contracta 
width >7 mm) (Figure 1) and moderate 
mitral regurgitation due to rheumatic leaf-
lets retraction. 
A three-dimensional reconstruction of 
short axis aortic view showed a four leaflets 
valve with a significant central tip malcoap-
tation (Figure 2, Panel A). 
A Transesophageal exam confirmed a quad-
ricuspid valve with four cusps approximate-
ly of equal size (Hurwitz and Roberts Type 
A) (Figure 2, Panel B).
The peculiar spatial arrangement allowed 
the cusps leading edges to malcoaptate caus-
ing a severe aortic regurgitation. 
No anomalous origin of coronary ostia was 
found.
The surgical inspection confirmed the di-
agnosis (Figure 3) and the aortic valve was 
successfully replaced with a biological pros-
thesis.
Normally shaped aortic valve has three 
leaflets according to a regular cono-trunkal 
embryological ripartition into aortic and 
pulmonic valve and development of three 
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Figure 1 - The Standard Transthoracic approach 
shows a severe aortic insufficiency (vena contracta 
width >7 mm).

Figure 2 - Panel A. Transthoracic Three-Dimen-
sional echocardiographic reconstruction of the 
four-leaf clover aortic valve. Panel B. The Stand-
ard Transesophageal aortic short axis view shows 
the symmetrical central tip malcoaptation.



138

A. Grimaldi, et al.

HSR Proceedings in Intensive Care and Cardiovascular Anesthesia 2010, Vol. 2

small pads of mesenchymal tissue. Any 
eventual deviation from the symmetric ar-
rangement can lead to leaflets number or 
position abnormalities (1). 
According to autopsy series the prevalence 
of quadricuspid aortic valve ranges be-
tween 0,008 and 0,033% (2) and the valve 
malformation can be alone or associated 
to other congenital cardiac defects (3); in 
10% of cases a displacement of coronary 
ostia or a single coronary artery can be de-
tected (4).

ReFeRenCeS

1. Fernandez B, Duran AC, Matire A, et al. New em-
bryological evidence for the formation of quadricus-
pid aortic valves in the Syrian hamster. J Comp Path 
1999; 121: 89-94.

2. Feldman B, Khandernia B, Warnes C, et al. Inci-
dence, description and functional assessment of iso-
lated quadricuspid aortic valves. Am J Cardiol 1990; 
65: 937-938.

3. Suzuki Y, Daitoku K, Minakawa M, et al. Congeni-
tal quadricuspid aortic valve with tetralogy of Fal-
lot and pulmonary atresia. Jpn J Thorac Cardiovasc 
Surg 2006; 54: 44-46.

4. Robicsek F, Sanger PW, Daugherty HK, Montgom-
ery CC. Congenital quadricuspid aortic valve with 
displacement of the left coronary orifice. Am J Car-
diol 1969; 23: 288-290.

Figure 3 - At surgical inspection the quadri-
cuspid aortic valve appears to be made up of four 
cusps approximately of equal size. No anomalous 
coronary ostia were detected.


