JCI] MCR Journal of

www.jcimcr.org

OPEN AccEss Clinical Images and Medical Case Reports

Case Report

ISSN 2766-7820

Open Access, Volume 5

The association between quadricuspid aortic valve and
ischemic stroke: A case report

Niragh Sikdar*; Subhranil Mal
Kolkata Medical College & Hospital, Kolkata, India.

~

*Corresponding Author: Niragh Sikdar
Kolkata Medical College & Hospital, Kolkata, India.
\\Emailz niraghsikdar@gmail.com

Received: Sep 25, 2024
Accepted: Nov 11, 2024
Published: Nov 18, 2024
Archived: www.jcimcr.org
Copyright: © Sikdar N (2024).

Abstract

The Quadricuspid aortic valve is a rare congenital heart abnormality
characterized by the development of four cusps instead of the normal
three in the aortic valve. One of the common complications of this de-
fect is progressive aortic regurgitation. It is extremely rare for a case
of the quadricuspid aortic valve to present with ischemic stroke, and
the association between them is still not well understood. We explore
this association in the case of a 55-year-old man who presented with
a 1-week history of left-sided visual loss and paresthesia. He was diag-
nosed with subacute right parietal occipital ischemic stroke, and sub-
sequently, an electrocardiogram revealed a Quadricuspid aortic valve.

DOI: www.doi.org/10.52768/2766-7820/3345

Keywords: Quadricuspid aortic valve; Occipital ischemic stroke;
Case report.

Introduction

This paper reports a case of Quadricuspid Aortic Valve (QAV),
which has been reported in line with the SCARE criteria [1]. QAV
is a rare congenital heart defect characterized by the presence
of four cusps of varying sizes instead of the typical three sym-
metrical cusps found in the aortic valve. This anomaly typically
arises during the embryological development of the aortic trunk
in gestation, with a current reported incidence ranging from
0.013% to 0.043% [2]. Over time, the anatomic configuration of
QAV can lead to progressive Aortic Regurgitation (AR). This pro-
gression may result in leaflet fibrosis and thickening, leading to
issues such as leaflet malcoaptation and AR in affected individu-
als [3]. Long-standing AR can further manifest as hemodynamic
changes, such as left ventricular chamber dilation or decreased
left ventricular systolic function [3].

Here, we present a rare case of a Quadricuspid aortic valve
defect that presented with a subacute right parietal occipital
ischemic stroke. To our knowledge, only two other cases exist
that report the occurrence of an ischemic stroke with a Quadri-
cuspid aortic valve [4,5]. The link between the two conditions is

not well understood, and further research should be invested in
investigating their association.

Case presentation

A 60-year-old male with a history of major depressive disor-
der and Gastroesophageal Reflux Disease (GERD). There is no
significant family history. In addition, the patient smokes, oc-
casionally consumes alcohol about once a month, and has a
history of substance abuse with cocaine. He had a history of
Cerebrovascular Disease (CVD), which was managed well two
years ago.

The patient presented to the clinic on August 1, 2022, com-
plaining of a puzzling neurological condition, such as a 1-week
history of visual loss on the left side, occasional headaches, and
left-sided paresthesia. A Computerized Tomography (CT) scan of
the head revealed an acute to subacute right parietal occipital
ischemic stroke. Additionally, a Magnetic Resonance Imaging
(MRI) scan of the brain found an acute right posterior cerebral
artery stroke and a small left cerebellar infarct. Further investi-
gation led to the discovery of a quadricuspid aortic valve, diag-
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Figure 1: Transoesophageal echocardiogram.
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Plane (a) shows the parasternal long-axis view, from which you can observe the left ventricle,
left atrium, and mitral valve. Plane (b) shows the parasternal short-axis view at the level of
the aortic valve. This plane shows the four cusps that are thickened at the leaflet tips. Plane
(c) shows an apical four-chamber view. Here, you can see a section of all four chambers of the
heart Plane (d) is another parasternal short-axis view at the level of the aortic valve. This clear
image shows thickened leaflet tips on all four cusps with a probable 1.8 x 1.2 cm mass on one
leaflet that was not independently mobile. This is suggestive of a Type E quadricuspid aortic
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nosed 20 years ago through a transesophageal echocardiogram.
The thickened leaflet tips on all four cusps and a probable 1.8 x
1.2 cm mass on one leaflet led to the diagnosis of Type E QAV.
Additionally, the diagnosis confirmed moderate Aortic Regurgi-
tation (AR).

On follow-up, his examination revealed that he is well-built
and not in any acute discomfort. The echocardiogram revealed
no intracardiac thrombus or other cardiac abnormalities, ex-
cept hypertension, recorded at 140/77 mmHg, normal CV, and
pulmonary exams. Based on these findings, we decided not to
rule out infective endocarditis. We admitted him and prescribed
Vancomycin 1.2 g 12 hourly and Rifampicin 300 mg 8 hourly in-
travenously for six weeks.

Discussion

The congenital aortic Quadricuspid Aortic Valve (QAV) is the
least common anomaly of the semilunar valves [6]. QAV is a rare
congenital heart disease with an incidence ranging from 0.013%
to 0.043% [7]. Tri-leaflet aortic valve is formed by the excava-
tion of the mesenchymal ridge in three areas; however, when
one of these three mesenchymal ridges divides to form an addi-
tional leaflet, a QAR develops [8]. Other mechanisms suggested
include anomalous septation of the conotruncus excavation of
one of the valve cushions or the septation of a normal valve
cushion as a result of an inflammatory episode [9]. According to
Hurwitz and Roberts [10], there are seven anatomical variations

(type A-G) of Quadricuspid valves based on cusps size and sym-
metry. It is reported that QAV can be acquired by diseases such
as infective endocarditis and rheumatic fever [11]. The absence
of nodules of semilunar cusps can help differentiate between
true genetic versus an acquired AQV.

In a case series, it was reported that patients with QAV
are likely to develop moderate to severe AR in their late 40s
or early 50s [12]. According to an echocardiography database
performed on 788,733 patients from January 1, 1975, to March
14, 2014, by Tsang [13], 49 patients were diagnosed with QAV
by transthoracic echocardiography. AR was common in 45(90%)
patients, of whom 13(26%) had moderate or severe AR, and
only 4(8%) patients had aortic stenosis, which was mild in all 4.
AR can be caused by primary disease of the aortic valve cusps,
abnormalities of the aortic root, and ascending aortic geometry.

Other causes include infective and rheumatic endocarditis,
with the vast majority of infectious endocarditis cases with
gram-positive streptococci, staphylococci, and enterococci in-
fection. Together, these three groups account for 80% to 90%
of all cases, with Staphylococcus aureus specifically responsible
for around 30% of cases in the developed world [14,15]. It is
also common for QAV to present with other congenital heart
defects, such as atrial or ventricular septal defects. Congenital
valve abnormalities, including bicuspid aortic valve disease, are
considered an intermediate risk of IE. In patients at intermediate
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risk of IE, antibiotic prophylaxis is not routinely recommended
but may be considered on an individual basis [16]. QAV patients
may be asymptomatic until the sixth decade, with subsequent
symptoms experienced correlating with the valve’s functional
status and any associated abnormalities [7]. In a study of 12
cases using the Massachusetts General Hospital echocardiogra-
phy database, we found that for patients diagnosed with QAV
from January 2003 to January 2009, the predominant clinical
findings and management issues relate to progressive AR with
aging [17].

The novelty, in this case, is the history of cerebrovascular
events that this patient has experienced, including aneurysmal
subarachnoid hemorrhage, occipital ischemic stroke, an acute
right posterior cerebral artery stroke, and a small left cerebel-
lar infarct. To our knowledge, only two other cases report an
association between QAV and ischemic strokes [4,5]. In the
presented case, the patient has a history of hypertension and
mild to moderate AR, and experimental models suggest a causal
association between hypertension and AR [18]. However, his
hypertension is relatively well controlled as his blood pressure
usually remains under 140/80. Another theory suggests that
the AR caused by the QAV progressively worsens with leaflet
fibrosis and the failure of leaflet coaptation with aging [19]. Al-
though calcified valve disease is considered a “low embolic risk”
according to current guidelines, it still remains a significant risk
factor to consider in all cerebrovascular events, including isch-
emic stroke [20].

Currently, the patient has gram-positive bacteremia requir-
ing long-term antibiotics. Aside from the patient’s multiple co-
morbidities, including QAV, on physical examination, there were
no focal neurological deficits, normal CV, and pulmonary exams.
A follow-up cardiac MRI will be necessary to investigate the pro-
gression, if any, of the aortic valve abnormality and regurgita-
tion to determine if surgical intervention is recommended after
antibiotic treatment. Surgery is recommended in symptomatic
patients, irrespective of the LVEF, as long as AR is severe [14].
Treatment options typically involve surgical interventions, in-
cluding tricuspidization, aortic valve reconstruction, or aortic
valve replacement with a synthetic valve [21].

Conclusion

This is a novel case of Quadricuspid aortic valve defect that
presented with a history of cerebrovascular events, most im-
portantly, occipital ischemic stroke. In this report, we explore
the possibility of the association between QAV and cerebrovas-
cular events. Furthermore, this case highlights the need for fur-
ther research to better understand the mechanism of aortic re-
gurgitation and calcified valve diseases and how they may lead
to an increased risk of stroke.
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