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Abstract :

Quadricuspid aortic valve is an uncom-
mon congenital cardiac anomaly often
detected incidentally or in association
with other congenital cardiac anomaly.
The incidence is about 0.003 percent in
autopsy studies (1). They may also be
associated with coronary anomalies,
septal defects, patent ductus arteriosus,
mitral or pulmonary valve malformations
and conduction defects (2).If undetected
in childhood, they may progress to aortic
valvular dysfunction later in life, necessi-
tating valve replacement. Associated
coronary anomalies, if any, may make
prosthetic replacement of the valve chal-
lenging. We herein describe a case of a
quadricuspid aortic valve who presented
with severe aortic regurgitation. She was
detected to have low lying right coronary
ostia, necessitating precautions during
valve replacement.
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INTRODUCTION:

Quadricuspid aortic valve, first reported by
Balington(2) in 1862 is a rare congenital
anomaly of the aortic valve, present in
about 0.04 % of the population in echo car-
diographic studies(2). This is often associ-
ated with various congenital cardiac
anomalies and syndromes like Ehlers-
Danlos and William’s syndrome. If unde-
tected in childhood, they often present as
valvular dysfunction in adult life, requiring
valve replacement. The associated coro-
nary anomalies (10%) may make cardio-
plegic arrest and prosthetic valve replace-
ment challenging. An exact pre operative
diagnosis thus becomes mandatory to sur-
gical planning to avoid surprises on table.
We present a case of quadricuspid aortic
valve with low right coronary ostia, which
required technical adjustments during a
prosthetic valve
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replacement surgery.

CASE REPORT:

A 56 year old lady presented with history of
palpitation, exertional breathlessness and oc-
casional chest pain since 4 years. She had no
other co morbidities. On examination she was
found to have a severe aortic regurgitation. Her
chest roentgenogram revealed cardiomegaly
and electrocardiogram showed left ventricular
hypertrophy. Her transthoracic echocardiogram
(TTE) revealed moderate aortic regurgitation
with left ventricular systolic dysfunction with an
ejection fraction of 40%. A cardiac catheteriza-
tion demonstrated severe aortic regurgitation,
normal coronaries and a low lying right coro-
nary artery ostia (Figure 1).

* Gty

Aortic root injection showing a low lying
right coronary artery

Peroperative transesophageal echo
revealed that she had a quadricuspid
aortic valve (Figure 2A) with low ly-
ing right coronary ostia and normally
positioned left ostia along with severe
valvular regurgitation (Figure 2B).
Mid esophageal short axis view of
TEE showing the quadricuspid
aortic valve.

Mid esophageal long axis view of
TEE showing central jet of severe
aortic regurgitation.

The valve had two large and two un-
equal smaller cusps. The right coro-
nary cusp was partitioned to form the
extra leaflet (Figure 3) leaving the
valve quadricuspid.

Peroperative view of the quadri-
cuspid aortic valve. Arrow show-
ing the extra commisure dividing
the right coronary cusp.
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After excision of the valve leaflets, the low
lying right coronary ostia was inspected and
the valvesutures were cautiously placed to
avoid compromising the same. A prosthetic
valve with low profilesewing ring was
used. Before closure of the aortotomy, the
ostia were inspected again. After thecross
clamp was released, an on table Trans Eso-
phageal Echocardiography (TEE) was used
toconfirm unobstructed coronary flow, before
the termination of cardiopulmonary by-
pass. Her postoperative recovery was un-
eventful.

DISCUSSION:

Quadricuspid aortic valve is a fascinating al-
beit rare entity which is usually associated
with othermalformations. There have been
only a limited number of such cases de-
scribed in the literature (2).

Faulty septation of the embryological trun-
cus arteriosus with proliferation of mesen-
chymal ridges may lead to supernumerary
leaflets (3). Associated anomalies include
coronary artery anomalies,atrial or ventricu-
lar septal defects, mitral valve malformations
or hypertrophic cardiomyopathy. Coronary
artery anomalies may constitute upto 10% of
the associated malformations in such pa-
tients.Coronaries arising from a single
ostium(4), abnormal origin of the left circum-
flex artery from the right coronary artery(5)
or presence of displaced coronaries have
been described. Even minor variations like
low lying coronary arteries should caution
the presence of associated aortic valvular
anomalies.Hurwitz and Roberts have classi-
fied this entity into seven types depending
on the size of theindividual leaflets (6). The
various types are: Type A with four equal
cusps, Type B with three equal cusps and
one smaller cusp, Type C with two equal lar-
ger and two equal smaller cusps, Type D
with one large, two intermediate and one
small cusp, Type E with three equal cusps
and one

larger cusp, Type F with two equal lar-
ger and two unequal smaller cusps
Type G with four unequal cusps.

Our patient had two equal larger sized
cusps and two unequal smaller cusps
which fall under the type F according to
Hurwitz and Roberts. Transthoracic
echocardiography may not always de-
tect the anomaly, but a transesophag-
eal echocardiography or a multi detec-
tor computed tomography would be of
additional benefit in revealing such
anomalies (7). Bicuspidizations (8) as
well as tricuspidization procedures
have been described as satisfactory
and durable methods of repair of such
valves. Replacement of such valves, if
done, must be done with care to pre-
vent damage to the conduction bundle
and the abnormally placed coronary
arteries. Supra annular sutures may be
placed in the region of the supernumer-
ary cusp especially when it lies be-
tween the right and noncoronary cusps
to safeguard the conduction system (9).

CONCLUSION:

Aortic regurgitation may occasionally
be associated with a quadricuspid aor-
tic valve. The management of the asso-
ciated congenital cardiac defects often
takes precedence over the valve de-
fect. However, in the presence of aortic
valvular dysfunction, a valve replace-
ment may be required. Diligent study of
a coronary anomaly, if any is manda-
tory. The presence of such coronary
anomalies may itself hint towards the
presence of an aortic leaflet anom-
aly. TEE is superior in detecting such
anomalies as compared to TTE and
conventional angiogram.

An Initiative of The Tamil Nadu Dr M.G.R. Medical University
University Journal of Surgery and Surgical Specialities



Careful excision of the leaflets, judicious
placement of the sutures, choosing an ap-
propriate valve, inspecting the patency of
the ostia after seating the valve and ensur-
ing unobstructed coronary flow using TEE
before terminating cardiopulmonary bypass
are essential in such cases.

We present this rare lesion with interesting
images to stress upon the necessity to
study the associated defects while dealing
with quadricuspid aortic valves and to de-
cide upon the appropriate strategy while
planning the surgery.

BIBLIOGRAPHY:
1.Feldman BJ, Khandheria BK, Warnes
CA, et-al. Incidence, description and
functional assessment of isolated quadri-
cuspid aortic valves. Am J Cardiol.
1990;65:937-8.

2 O. Tutarel. Quadricuspid aortic valves.
J Heart Valve Dis 2004 May;13(4):535.

3 Simonds JP. Congenital malformation
of the aortic and pulmonary valves. Am J
Med Sci. 1923;166: 584-95.

4. Kim HS, McBride RA, Titus JL. Quadri-
cuspid aortic valve and single coronary
ostium. Arch PatholLab Med. 1988; 112:
842-4.

5.Na Wang, Chuanchen Zhang, Zhaoqi
Zang, Buxing Chen and Fenghe Du.
Quadricuspid AorticValve with Anoma-
lous Coronary Artery. Comprehensive
Evaluation with Multidetector Computed-
Tomography. Tex Heart Inst J. 2012; 39
(2 ) : 3 03 - 3025

6. Hurwitz LE , Roberts
WC.Quadricuspid semilunar
valve.Am J Cardiol.1973 May;31
(5):623-6.

7.Wang S,Meng X,Zhang H, Wang
J, Han J. Pentacuspid aortic valve
with severe aortic regurgitation.
Ann Thorac Surg. 2010 Jun; 89(6):
2 0 3 4 - 6 :

8. Luciani GB, De Rita F, Lucchese
G, Hila D, Rungatscher A, Faggian
G, Mazzucco A. Repair of
congenitally dysplastic aortic valve
by bicuspidization: midterm re-
sults.Ann Thorac Surg. 2012 Oct;
94(4):1173-9.

9.Pirundini PA et al.Replacement of
the quadricuspid aortic valve: strat-
egy to avoid complete heart
block. Ann Thorac Surg. 2006 Jun;
81(6):2306-8.

An Initiative of The Tamil Nadu Dr M.G.R. Medical University
University Journal of Surgery and Surgical Specialities



