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Cardiac Involvement in Ankylosing Spondylitis

Yasemin Ozkan

Abstract

Ankylosing spondylitis is one of the subgroup of diseases called “se-
ronegative spondyloarthropathy”. Frequently, it affects the vertebral
colon and sacroiliac joint primarily and affects the peripheral joints
less often. This chronic, inflammatory and rheumatic disease can also
affect the extraarticular regions of the body. The extraarticular affec-
tions can be ophthalmologic, cardiac, pulmonary or neurologic. The
cardiac affection can be 2-10% in all patients. Cardiac complications
such as left ventricular dysfunction, aortitis, aortic regurgitation, peri-
carditis and cardiomegaly are reviewed.
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Introduction

Ankylosing spondylitis (AS) is a chronic, inflammatory and
rheumatic disease from the group of spondyloarthropathies
(SPAs), which primarily involves the sacroiliac joint and spine,
and less frequently peripheral joints, and can also present with
non-joint involvement. The disease frequently affects young
adult males. The human leukocyte antigen (HLA)-B27, pre-
sent in the majority of the patients, contributes to pathophysi-
ological mechanisms of the disease [1]. Non-joint involvement
may be observed as ophthalmological, pulmonary, neurologi-
cal, and cardiac manifestations. Cardiac involvement in AS
patients has been reported at the rate of 2-10% [1-3]. Cardiac
involvement in AS may be in the form of aortic insufficiency,
aortitis at the ascending aorta, atrioventricular (AV) block, or
branch block. The most frequently observed complications
are conduction defects and aortic insufficiency. Mitral insuf-
ficiency in AS is rare, but can cause cardiac failure [4-7]. Car-
diovascular system involvement is more frequent in patients
with long-term AS and with peripheral joint involvement [8].
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The frequency of aortic dissection has been reported as
approximately 2.9 in 100,000 [9]. It is the most fatal disease
that involves the aorta [10]. The most frequently observed
symptom in these patients is chest pain; however, it may pre-
sent with atypical findings, such as having no pain or as the
presence of cardiac, neurological, or ischemic extremities [11,
12]. Aortic dissection is generally observed between the ages
of 50 and 70 years, and is found in men at a rate that is double
of that observed in women [11]. Hypertension is the leading
etiological agent [11]. In addition, causes such as acute joint
rheumatism, syphilis, traumatic aortic insufficiency, bacterial
endocarditis, Marfan’s syndrome, and AS weaken the tunica
media of the aorta in particular, and form the basis for the dis-
section to develop [13].

Sources of stroke can appear within lesions, especially
those within the proximal aorta, and paraplegia can develop in
cases with distal lesions that involve the spinal arteries. Even
though stroke and paraplegia develop rarely, their incidence in
cases of aortic dissection is between 2% and 8% [14].

Mechanism of AS, Cardiac and Vascular Pa-
thologies

Inflammatory cellular infiltrates, cytokines, genetic, and envi-
ronmental factors are suspected to contribute to the etiology of
AS. Many studies have demonstrated that chronic, systemic,
and inflammatory states within the SPAs may also cause car-
diac and vascular pathologies [15]. Some studies have report-
ed that cardiovascular mortality increases in patients with AS
[16]. Although cardiac involvement may be clinically asymp-
tomatic in patients with AS, it can cause significant problems
in some patients. The incidence of cardiovascular involvement
in AS ranges between 10% and 30% [16].

When it is taken into account that cardiac changes may
start before the clinical symptoms of AS present, early diagno-
sis and treatment are even more important [17-19]. More than
one method is described in the literature, such as 24-h Holter
monitoring and echocardiography, to assist in assessing the
cardiac signs of rheumatic disease [19]. Yildirir et al have dem-
onstrated that the calculation of QT dispersion on a standard
ECG revealed valuable information regarding arrhythmias in
a more economic, easily applicable and rapid manner. Patients
at an increased risk for arrhythmias could therefore be directed

Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™ | www.jocmr.org
This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License, which permits 427
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited



Ankylosing Spondylitis

J Clin Med Res. 2016;8(6):427-430

for more advanced examinations. The increased frequency of
aortitis in patients with AS was first found in the 1930s. Today,
it is known that AS is not only related to aortic pathology, but
also to cardiac complications such as left ventricular diastolic
dysfunction, pericarditis and conduction disorders (AV block
or branch block), and rarely mitral insufficiency, cardiac fail-
ure and cardiomegaly [1, 20-22].

Conduction and Rhythm Abnormalities

The most frequently observed cardiac sign in AS patients is
a conduction abnormality, which generally precedes other
cardiac findings such as valve insufficiency [16]. Cardiac in-
volvement has been detected in 5-10% of patients with AS
in the form of a conduction disorder or aortic insufficiency
[23, 24]. Although rheumatological signs of AS are absent
in HLA-B27-positive patients, an increase in conduction dis-
orders in these patients has been detected [23]. Indeed, 20%
of patients with permanent pacemakers have been found to
be positive for HLA-B27 [22]. In a study by Dik et al [23],
first-degree AV block conduction disorder was shown to have
a significantly higher prevalence in AS patients compared to
the normal population and conduction disorders were associ-
ated with disease activity and duration. There are two common
theories about the etiology of conduction disorders in patients
with AS: inflammation that leads to damage to the interven-
tricular septum wall and AV node dysfunction that forms as
a result of damage to the arterial supply to the AV node [23].
These processes combine to contribute to AV extrasystole and
the formation of AV block [19, 23]. Toussirot et al [25] sug-
gested that autonomic nervous system irregularities can lead to
conduction defects and arrhythmias, and therefore affect prog-
nosis unfavorably. In patients with AS, they have defined ESR
and CRP levels and disease severity as factors associated with
the autonomic nervous system [9, 25, 26]. Yildirir et al [26]
did not find a statistically significant difference between AS
patients and the control group in terms of autonomic dysfunc-
tion, but accepted that the study was limited by the fact that
all patients were young and on significant anti-inflammatory
treatment, which could have slowed or stopped the progression
of autonomic dysfunction.

Valve Involvement

In AS, the presence of aortic root and valve disease is related
to the duration of underlying disease [1]. One of the primary
pathophysiological explanations for valve disease in AS pro-
posed by Bulkley and Roberts has been that aortic root dilata-
tion results from fibrous growth along the intima [27], after
they examined the autopsy findings of eight patients with AS.
In more detailed examinations, it has been observed that the
cellular inflammatory process that leads to endarteritis around
the aortic root and valve and is sustained by platelet aggrega-
tion leads to tissue thickening, as well as to aortic valve insuf-
ficiency by stimulating fibroblast hyperactivity [1, 28]. In their
study, Roldan et al [28] examined the aortic root and valves us-
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ing transthoracic echocardiography (TEE) in patients with AS,
and found aortic root and valve disease in 82% of patients with
AS compared to the control group. Other findings included
aortic root thickening, increased aorta root stiffness and ves-
sel dilatation. In their study with follow-up for > 39 months,
they detected 25 patients (24%) who developed new aortic root
or valve abnormalities, while current valve insufficiencies sig-
nificantly worsened in 12%, and abnormalities were resolved
in 20%. Valve replacement was performed in 20% of patients
who developed cardiac failure.

Aortic valve insufficiency is mostly observed in patients
with AS; however, mitral insufficiency does occur but at a
lesser frequency [1]. The suggested mechanism is that the fi-
brosis of sub-aortic tissues may reach the mitral valve leaflets.
Therefore, fibrosis directly causes mitral insufficiency and
consequently decreased mitral valve mobility. Another poten-
tial mechanism that causes mitral insufficiency is mitral valve
stenosis, caused by left ventricular hypertrophy as a result of
severe aortic insufficiency [1].

Systolic and Diastolic Dysfunction

It has not been fully clarified whether cardiac changes as a
result of AS develop secondary to the primary involvement of
cardiomyocytes or secondary to aortic and valvular involve-
ment. In some trials in which the left ventricular function
(LVF) of patients with AS was examined, defects in systolic
and diastolic functions were frequently reported [24, 29, 30].
Brewerton et al [31] studied myocardial tissue biopsies in 28
patients with AS who had no ischemic heart disease, valve
disease or hypertension, and observed a slight increase in dif-
fuse interstitial connective tissue; however, no inflammatory
change or amyloid was detected. Furthermore, no hypertrophy
was observed in the hearts examined. Of the studies in which
systolic functions were examined, Riberio et al [32] detected
varying degrees of systolic dysfunction in five patients with
apparent contraction disorder in a series of 28 patients, while
Brewerton et al [31] have detected this in 16 out of 30 pa-
tients. Gould et al [20] described several abnormalities in the
myocardial functions of patients with AS. The most important
of these is diastolic dysfunction, suggesting a decrease in left
ventricular compliance. In their studies, Crowley et al [24] de-
tected diastolic dysfunction at the rate of 20% (59 patients),
and Brewerton et al [31] have detected diastolic dysfunction at
the rate of 50% among 30 patients. The authors suggested from
their histopathological data that there was an increase in myo-
cardial inflammation and the connective tissue/myocyte rate.
In their studies, Yildirir et al [17] specifically examined the di-
astolic filling functions of AS patients, showing a statistically
significant slow early diastolic filling rate (E-wave rate), and a
late rapid diastolic filling rate (A-wave rate). In these patients,
early diastolic filling/late diastolic filling rate ratios were as-
sessed as being generally lower than controls. Similarly, Gould
et al [20] assessed diastolic dysfunction during activity using
radionuclide angiography. The diastolic dysfunction in AS is
usually not sufficiently severe to cause diastolic heart failure
[21].
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