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Quadricuspid aortic valve: an unexpected echocardiographic finding

Carlos Manuel Aboitiz-Rivera'-2, Ruben Blachman-Braun?, Mario Fernando Lanza?,
Roberto Berebichez-Fridman2, Maria José Diaz-Huizar2?, Laura Graciela Ferrer-Arellano?,
Alejandra Andrea Ramirez-Freyre?, Mario Enrique Baltazares-Lipp!

IServicio de Hemodinamia y Ecocardiografia, Instituto Nacional de Enfermedades Respiratorias (INER), Tlalpan, Dis-
trito Federal, México ?Facultad de Ciencias de la Salud, Universidad Andhuac México Norte, Edo. de México, México

Abstract

Quadricuspid aortic valve (QAV) is an anatomic valvular variant, with a prevalence of 0.008% to 0.033% in the general
population, and 1.46% in patients that undergo aortic valve replacement. The QAV can be an isolated valvular abnormality or
associated with other congenital heart defects. In this article, we present three of the few reported cases of QAV in the His-
panic population, all of which were asymptomatic and without evidence of hemodynamic alterations or other associated heart

defects. Additionally a literature review is provided.
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Introduction

Quadricuspid aortic valve (QAV) is an anatomic
valve variant, first described by Balington in 1862 [1,2].
The reported prevalence ranges from 0.008% to 0.033%
in the general population; however, the incidence in-
creases up to 1.46% in patients that undergo aortic valve
replacement [3]. This anatomic anomaly, although is usu-
ally considered to be a solitary finding, can be associated
with other malformations, such as patent ductus arterio-
sus [4], ventricular septal defect, pulmonary stenosis,
hypertrophic cardiomyopathies [1], subvalvular and su-
pravalvular aortic stenosis with left coronary atresia, and
coronary ostia obstruction in nearly 10% of the cases.

Even though the precise etiology of QAVs remains
unknown, several hypotheses have been postulated,;
among them an abnormal separation of the conotruncus
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by the septum, excavation in any of the valve cushions,
and septation of normal valve cushions resulting from an
inflammatory process [5]. According to Fernandez et al, a
four-leaflet valve can occur from a supernumerary cush-
ion resulting from division of one of the three mesenchy-
mal precursors that form each normal cusp [6].

In 1973 Hurwitz and Roberts [7], described and clas-
sified the quadricuspid semilunar valves in 7 different
groups from A to G according to the morphologic char-
acteristics and the size of each of the four cusps of the
valve (Table I). After reviewing the literature, Timperley
et al [5] reported that the most frequent QAV type is B,
followed by A and C, and similar results were reported
by Bakirci et al [8] Additionally, quadricuspid pulmonary
valves are 9 times more frequent than QAV [5].

Table I. Hurwitz and Roberts classification of the quadricuspid
semilunar valves [7].

Type Description

Four equal cusps.

Three equal cusps and one smaller cusp.

Two equal larger cusps and two equal smaller cusps.
One large, two intermediate and one small cusp.
Three equal cusps, one larger cusp.

Two equal larger cusps and two non-equal smaller cusps.

QMmoo w >

Four unequal cusps.
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Due to the limited amount of available publications
regarding the epidemiology and diagnosis of QAV in the
Hispanic population [1], the clinical, morphological and
echocardiographic presentation of the diagnosis of three
cases with QAV are reported and a literature review is
also provided.

Case report 1

A 15 year-old female patient presenting obstructive
sleep apnea syndrome (OSAS) was referred by the pul-
monology department. Physical examination showed
unremarkable cardiac exam and did not suggest other
pathologies. An echocardiogram showed an aortic ring
of 21 mm in diameter with a QAV type G; the ejection
fraction (EF) was 67%. Other structural anomalies or
hemodynamic alterations were not found (fig 1).

Case report 2

A 7 year-old male patient, diagnosed with OSAS, was
referred for evaluation. At the time of the interview, the
parents denied any important past medical history. Physi-
cal examination was unremarkable, and no alteration
during heart auscultation was found. Echocardiography
revealed a QAV classified as category B with an aortic
ring of 20 mm in diameter and an EF of 75%, aortic re-
gurgitation was not found. The rest of the study was un-
remarkable (fig 2).

Case report 3

A 30 year-old female patient, diagnosed with pneu-
monia, referred no significant past medical history and
no suspicion of other pathologies on physical examina-
tion. Echocardiography showed a QAV classified as type
B with a 23 mm aortic annulus and an EF of 56%. Pul-
monary hypertension was detected, with a systolic pul-
monary pressure of 42 mmHg and a maximal gradient of
33 mmHg (fig 3).

Discussions

QAVs can be presented as an isolated valve abnor-
mality, or associated to other congenital heart defects or
systemic malformations [9]. The main differential diag-
nosis of QAV is pseudo QAV’s that result from rheumatic
fever or other severe bacterial infections, and can be dis-
tinguished by the detection of the Arantii nodules in the
valve’s cusps [5].

The most common functional complication associ-
ated with QAV is aortic regurgitation [10,11]. More than

Fig 1. Echocardiographic study showing the
QAV of case 1.

Fig 2. a) Transthoracic echocardiographic study showing the
QAV of case 2, B type; b) 3D echocardiographic reconstruction
of the QAV.

Fig 3. a) Transthoracic echocardiographic study showing the
QAV of case 3, B type; b) 3D echocardiographic reconstruction
of the QAV.

50% of patients will progress to aortic insufficiency in
adulthood [12]; however, the incidence is lower in type
A [5]. Aortic regurgitation develops from fibrous thick-
ening of the cusps, incomplete leaflet coaptation, and
mechanical stress consequence of cusp asymmetry [4,8].

Tutarel et al, analyzed 186 patients with QAV and
found that 74.7% presented aortic regurgitation, while a
small percentage had combined valve regurgitation and
stenosis, and one case with aortic stenosis: only 16% had
normal valve function. In addition, 18.3% of patients had
other congenital cardiac defects, most commonly anom-
alies of the coronary arteries [13]. This was consistent
with the results of Gouveia et al that reported that 10%
of the patients with QAV had coronary artery anomalies
[14].
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QAVs are rarely diagnosed since most of the patients
are asymptomatic and present no hemodynamic altera-
tions or other associated cardiac anomalies. This infor-
mation is compatible with the clinical picture of the cases
reported in this article. Initially, QAVs were diagnosed
during surgery or autopsy; nonetheless, the introduction
of non-invasive techniques, such as echocardiography,
has improved the preoperative diagnosis, as other abnor-
malities can be associated [5]. Trans Esophageal Echo-
cardiography (TEE) on short-axis view has become con-
venient for the confirmation of QAV where an X-shaped
pattern during diastole and a rhomboidal image in systole
are the characteristic echocardiographic findings [14].

According to Yotsumoto et al, QAV is more common
among the group of patients that require replacement of the
aortic valve, where 1.46% of patients that undergo surgery
have a QAV [15]. The majority of patients who evolve to
aortic insufficiency will need surgery in their fifth or sixth
decade [13]. Indications for surgery, whether it is replace-
ment or valvuloplasty, depend on the magnitude of aortic
regurgitation [16]. Although, aortic valve replacement is
typically the treatment of choice for severe aortic insuffi-
ciency, other techniques such as tricuspidization have been
implemented. Luciani et al, described bicuspidization to
be a more successful technique due to fewer coaptation
lines, especially for complex types of QAVs, such as the
G type [17]. The asymmetrical structure of the cusps result
in a turbulent flow increasing the risk of infective endocar-
ditis, thus endocarditis prophylaxis is recommended [18].

Conclusions

QAVs can be difficult to diagnose with transtho-
racic echocardiography; for this reason 3-D TEE might
be required for a detailed description of the cusps size
and magnitude of the regurgitation. Despite the fact that
this anatomic valve variant is not necessarily pathologi-
cal, we strongly suggest that assessment of the semilunar
valves morphology should be performed in every patient,
for an early detection of accompanying cardiac defects
and complicating factors such as aortic insufficiency
and vegetation growth on the valve. Diagnosis should
involve echocardiographic methods as well as comput-
erized tomography and magnetic resonance imaging for
a more accurate detection and detailed description of
the abnormality. Surgical replacement or valvuloplasty
should be reviewed to regain valve function and prevent
thromboembolic or hemorrhagic complications. Echo-
cardiographic follow-up in normally functioning QAVs
should be considered for prompt identification of func-
tional alterations, therefore enabling the proper therapeu-
tic intervention. Reports associated to QAVs are limited,

therefore, we expect a greater amount of information and
the implementation of guidelines to treat future cases of
supernumerary valve anomalies.
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