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A rare cause of aortic insufficiency: quadricuspid aortic valve

Aort yetersizliginin nadir bir nedeni: Dort yaprakgikli aort kapag!

Burcu Demirkan, M.D., Yesim Guray, M.D., Aysel Turkvatan,' M.D., Omac Tufekcioglu, M.D.

Turkiye Yuksek Ihtisas Training and Research Hospital, Department of Cardiology, 'Department of Radiology, Ankara

Quadricuspid aortic valve can be documented incidentally as a
rare cause of aortic insufficiency. An asymptomatic 24-year-old
male patient underwent cardiac evaluation after detection of a
cardiac murmur on routine examination. There was a grade 1/6
early diastolic murmur on the right upper side of the sternum.
The electrocardiogram was in sinus rhythm and normal.
Transthoracic echocardiography showed normal left ventricular
dimensions and functions, but it did not provide an adequate
visualization of valve structure. Color Doppler examination
showed mild aortic insufficiency. Transesophageal
echocardiography revealed a quadricuspid aortic valve
composed of two equal large cusps and two equal small cusps.
Color Doppler scans demonstrated aortic regurgitant flow at the
coaptation sites of the small and large cusps. Further studies
by aortic computed tomographic (CT), angiography and
cardiac CT did not show aortic coarctation or any other
coronary abnormality, but the latter confirmed quadricuspid
aortic valve.
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Although bicuspid aortic valve is the most common
aortic valve-related congenital anomaly, quadricuspid
aortic valve, a rare cause of aortic insufficiency, is often
incidentally encountered on echocardiographic, surgical
or postmortem examination."’ We presented a case di-
agnosed with quadricuspid aortic valve during investi-
gation of an asymptomatic cardiac murmur.

CASE REPORT

A 24-year-old asymptomatic male patient visited
our clinic for cardiac assessment following the diagno-
sis of a cardiac murmur during routine physical exami-
nation. Physical examination revealed regular heart be-
ats (74 beats/min). The patient who did not have any ab-
normal finding in his medical and family history had a
blood pressure of 110/80 mmHg. His carotid and perip-

Dért yaprakgikll aort kapagi, aort yetersizliginin nadir bir
nedeni olarak genellikle tesadufi bir bulgu seklinde karsimiza
¢ikmaktadir. Yirmi dért yasinda asemptomatik bir erkek
hastada, rutin muayenede kardiyak Uflrim saptanmasi
Uzerine kardiyak degerlendirme yapildi. Sternumun sag Ust
kenarinda, 1/6 derecede erken diyastolik Ufurim duyuldu.
Elektrokardiyografisi sints ritminde ve normaldi. Transtorasik
ekokardiyografide sol ventrikll ¢aplari ve sistolik fonksiyonlari
normal bulunurken, kapak yapisi net degerlendirilemedi.
Renkli Doppler ekokardiyografide hafif aort yetersizligi
saptandi. TransOzofageal ekokardiyografide aort kapaginin
birbirine esit buytklikte iki buylk ve iki kiguk yaprakgik
icerdigi goruldi. Renkli Doppler galismada, kigik ve blylk
yaprakgiklarin birlestigi her iki bdlgeden aort yetersizlik
akimlari izlendi. Aort bilgisayarli tomografik (BT) anjiyografi ve
kardiyak BT incelemelerinde aort koarktasyonu ya da herhangi
bir koroner anomali saptanmazken, doért yaprakgikli kapak
yapis| kardiyak BT ile de dogrulandi.

Anahtar sézcukler: Aort kapagi/anormallik; aort kapagi
yetersizligi/etyoloji; ekokardiyografi, transézofageal.

heral pulses were found to be normal. A grade 1/6 early
diastolic murmur at the right upper sternum which did
not radiate to any other focus was heard. Physical exa-
mination of the other systems revealed normal functi-
ons. The 12-lead electrocardiography was in sinus
rhythm and normal. In addition, transthoracic echocar-
diography showed normal left ventricular dimensions
and normal systolic functions, while M-mode and two-
dimensional echocardiography demonstrated normal
aortic valve opening. However, the valvular structure in
the parasternal short-axis view was not accurately as-
sessed. Color Doppler echocardiography revealed do-
uble mild aortic insufficiency jet. No gradient was fo-
und in the aortic valve; however, suprasternal evaluati-
on showed a gradient of 20 mmHg in the descending
aorta. Transesophageal echocardiography was perfor-

Received: 13.08.2008 Accepted: 18.09.2008

Corresponding address: Dr. Burcu Demirkan. Tirkiye Yiiksek ihtisas Hastanesi, B-Poliklinik Binasi, 1. Kat, 06100, Samanpazari, Ankara

Tel: +90 - 312 -306 18 28 e-mail: burcume@gmail.com

The English version of this article is prepared for online access only.



A rare cause of aortic insufficiency: quadricuspid aortic valve

261

Figure 1. (A) Long axis image on the transesophageal echocardiography. (B) Image of quadricuspid valvular structure on transesophageal
echocardiography. (C) Image of mild aortic insufficiency on color Doppler echocardiography.

med on the patient since the aortic valve could not ac-
curately be assessed. The short-axis views revealed an
aortic valve composed of two large cusps and two small
cusps of equal sizes. Color Doppler scans also demons-
trated aortic regurgitant flow at the coaptation sites of
the small and large cusps (Figure 1).

The patient underwent assessment by computed to-
mographic (CT) angiography for possible aortic coarc-
tation and by cardiac CT for possible coronary abnor-
mality. No aortic coarctation or any other coronary ab-
normality was revealed; however, cardiac CT confir-
med quadricuspid aortic valve (Figure 2).

DISCUSSION

Semilunar valve malformations are the most com-
mon congenital anomalies observed in the heart and the
major vessels. Bicuspid aortic valve is the most com-
mon among these, with an incidence of %2." When
compared to bicuspid aortic valve, quadricuspid aortic
valve is a very rare condition. The incidence of quadri-
cuspid aortic valve in postmortem examination
(0.003%) has been on an increase with the increasing
use of echocardiography (0.013%-0.043%).” Mean age
at diagnosis is 50.7, and the incidence has been reported

to be more in men than in women (the man/woman ra-
tio is 1.6/1)."” Quadricuspid aortic valve has been repor-
ted to present with other congenital anomalies at a rate
of 18.3%. These congenital anomalies include coronary
artery abnormalities, ventricular septal defect, patent
ductus arteriosus, pulmonary stenosis, ruptured sinus of
Valsalva , complete heart block, and hypertrophic car-
diomyopathy.”' Infective endocarditis involving quad-
ricuspid aortic valve has also been reported.””

Paralleled with embryological division of truncus,
three mesenchymal proliferations develop towards the
Iumen of each major vessel to form semilunar valves in
aortic and pulmonary trunk. These proliferations de-
monstrate the transformation of three semilunar valves
united at the center of valve orifice. The formation of a
number of various valves may be associated with early
stage truncal developmental changes, or with a numeri-
cal disorder in the primordial valves, or with abnormal
development of mesenchymal proliferation or fusion."
The incidence of the quadricuspid pulmonary valve is
nine times higher than quadricuspid aortic valve and it
does not lead any significant pulmonary dysfunction.
On the other hand, the aortic valve is generally adver-
sely affected by this valvular structure.” 75% of the pa-

Figure 2. (A) Computed tomographic angiography image of the aorta. (B) Coronary artery and (C)

quadricuspid valvular images on cardiac computed tomography.
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tients present with aortic insufficiency under this condi-
tion.” Aortic insufficiency is thought to result from de-
formation or thickening of the valvular structure due to
abnormal valve formation or asymmetric mechanical
stress.” On the contrary, aortic stenosis is very rarely
encountered.

Hurwitx and Roberts"” described seven anatomical

types (type A-G) of quadricuspid aortic valve accor-
ding to the size of cusps. Type A includes cusps of
equal sizes, whereas type G includes cusps of different
sizes. Distribution of the classes in between is as fol-
lows: Type B includes 3 cusps of equal sizes and 1
small cusp; type C includes 2 large cusps of equal si-
zes and 2 small cusps of equal sizes; type D includes 1
large, 2 medium-sized, and 1 small-sized cusps; type
E: 3 cusps of equal sizes and 1 large cusp; type F: 2
large cusps of equal sizes and 2 different-sized small
cusps. Type A, B and C are the most commonly repor-
ted types.

Our patient had two large and two small cusps of
equal sizes which were described as having a type C qu-
adricuspid valvular structure, presenting with asympto-
matic mild aortic insufficiency. Follow-up with annual
echocardiography was recommended and the patient
was discharged since no other cardiac anomaly was fo-
und during our assessment.

In conclusion, the incidence of quadricuspid aortic
valve, a rare cause of aortic insufficiency, is reported to
be on an increase with the increasing use of echocardi-
ography. On the other hand, transthoracic echocardiog-
raphy may not accurately assess valvular structure. In
this case, the diagnosis may be confirmed by transesop-
hageal echocardiography. In addition, cardiac CT is
another technique by which both valvular structure and
anomalies of the coronary ostium can be assessed. In
particular, this technique is important in identifying lo-

cation of the coronary ostium during surgery, in patients
who are scheduled for valve replacement due to
symptomatic and severe aortic insufficiency.
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