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DESCRIPTION

Turner Syndrome (TS), a chromosomal condition affecting
females, results from a complete or partial monosomy of the X
chromosome. Characterized by a range of developmental and
physiological anomalies, TS significantly impacts various organ
systems, including the cardiovascular system. Recent studies have
expanded our understanding of the cardiovascular challenges in
TS, highlighting the relationship between X-
chromosome haploinsufficiency and cardiovascular health. This
the

cardiovascular abnormalities in TS, particularly focusing on

complex

article reviews latest scientific literature concerning
structural heart defects, aortic abnormalities, arrhythmias and

the increased risk of premature coronary artery disease.

One of the hallmark cardiovascular findings in individuals with
TS is an increased incidence of congenital heart defects. These
can include anomalies such as Bicuspid Aortic Valve (BAV),
coarctation of the aorta and various other septal defects. BAV,
present in up to 30% of individuals with TS, significantly
contributes to the risk of aortic dilatation and other aortic
pathologies. Coarctation of the aorta is another common
finding, affecting about 10% of individuals with TS and often
leads to hypertension and potential aortic rupture if not properly
managed. These structural defects are of particular concern
they predispose affected to further
complications, including aneurysms and dissections, which are

because individuals
more prevalent in women with TS compared to the general
population.

Aortic dilation is one of the most prominent and clinically
significant cardiovascular manifestations in TS, affecting nearly
50% of patients. This dilatation is particularly noted in the
ascending aorta and it is often progressive, with a greater risk of
aneurysm formation. Studies have shown that aortic dilation in
TS typically begins early in life and tends to worsen over time.
The underlying mechanism for this abnormal aortic growth is
thought to be linked to haploinsufficiency of genes located on
the X chromosome, which play a role in vascular smooth muscle
cell function, extracellular matrix stability, and the integrity of
the aortic wall.

The clinical implications of aortic dilation are severe. Aortic
aneurysms, dissections and ruptures are disproportionately more
common in women with TS than in the general population. The
risk of such events is particularly heightened during young and
middle adulthood, making regular monitoring of the aorta
crucial for women with TS. Current guidelines recommend that
individuals with TS undergo periodic imaging of the aorta to
detect dilation and assess the need for surgical intervention,
such as aortic valve replacement or aortic root surgery.

Hypertension is another critical cardiovascular issue in TS,
affecting approximately 30% of patients. This elevated blood
pressure can be secondary to structural heart defects such as
coarctation of the aorta or may result from the general vascular
abnormalities characteristic of TS. Chronic hypertension, if not
appropriately, lead to Left
Hypertrophy (LVH), diastolic dysfunction and an increased risk

managed may Ventricular

of heart failure.

Recent research has suggested that there may be a more
generalized dysfunction in the endothelial and smooth muscle
cells of the vasculature in TS, contributing to a more systemic
form of hypertension. The autonomic nervous system has also
been implicated in the regulation of blood pressure, with
abnormalities in heart rate variability and wvascular tone
potentially exacerbating the hypertensive state in individuals

with TS.

Cardiac arrhythmias are prevalent in women with TS and are
often related to structural heart defects or the inherent
abnormalities in cardiac conduction pathways. Studies indicate
that up to 25% of patients with TS may experience arrhythmias,
with atrial and ventricular arrhythmias being the most common.
The underlying cause of these arrhythmias is believed to be

multifactorial, involving both congenital and acquired factors.

Heart rate abnormalities, such as sinus bradycardia and
prolonged QT intervals, are also frequently observed in TS.
These conduction anomalies are thought to arise from the X-
chromosome-related gene expression that affects the cardiac
conduction system. Additionally, the association between Turner
syndrome and the increased incidence of arrhythmias has raised
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regarding sudden cardiac death, particularly in
individuals with severe structural heart defects or those with

concerns

unmonitored aortic dilation.

A growing body of evidence points to an increased risk of
premature Coronary Artery Disease (CAD) in women with TS.
Although CAD is typically a disease of older age, individuals
with TS appear to develop the condition at a younger age than
their peers. The underlying this
atherosclerosis remain incompletely understood, but several
likely contribute. These include hyperlipidemia,
endothelial dysfunction and potential hormonal influences due
to estrogen deficiency, which is common in TS. Recent studies
have also suggested a link between the degree of aortic dilation
and the development of coronary artery disease, likely reflecting

mechanisms early-onset

factors

broader vascular dysfunction in these individuals.

One important aspect of CAD in TS is its often subtle
presentation. Symptoms may be mild or atypical and women
with TS may not experience the classic chest pain often
associated with coronary ischemia. This makes early detection
and preventative strategies, such as lipidlowering therapy,
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antiplatelet treatment and lifestyle modifications, critical in
mitigating the risk of heart attacks and other cardiovascular
events.

CONCLUSION

The cardiovascular system in Turner syndrome is highly
susceptible to a variety of abnormalities, many of which are
structural, functional or related to vascular integrity. Recent
advances in the understanding of these cardiovascular challenges
underscore the need for early detection, regular monitoring and
comprehensive management strategies. Aortic dilation and
aneurysm formation, arrhythmias, hypertension, and premature
coronary artery disease are among the most significant concerns
for women with TS. As our knowledge of the genetic and
molecular underpinnings of these conditions expands, it is
hoped that more effective and personalized interventions will
become available to improve cardiovascular outcomes in this
Regular
multidisciplinary approach to care remain essential in reducing
the morbidity and mortality associated with Turner syndrome.
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