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ABSTRACT
Patients with ankylosing spondylitis (AS) may develop cardiovascular
manifestations ranging from asymptomatic forms to life threatening conditions. The most important cardiovascular manifestation of AS is aortitis,
which frequently involves the aortic
root and the ascending aorta leading
to valvular insufﬁciency. The extension of the subaortic ﬁbrotic process
into the interventricular septum may
cause conduction abnormalities that
represent the second common cardiovascular manifestations occurring in
AS patients. More rarely, an involvement of coronary arteries and of thoracic and abdominal aorta could be
present.
Rheumatologists managing AS patients
should carefully consider, both in late
and in early phases of the disease, the
occurrence of an aortic involvement in
order to promptly administer adequate
treatment.
Introduction
Patients with ankylosing spondylitis (AS) and, less frequently, with the
other spondyloarthropathies (SpA) may
develop cardiovascular manifestations
which may range from asymptomatic
forms to life threatening conditions.
The most important cardiovascular
manifestation of AS is aortitis, which
frequently involves the aortic root and
the ascending aorta leading to valvular
insufﬁciency. Cardiac conduction abnormalities, caused by a subaortic ﬁbrotic process extending into the interventricular septum, represent common
cardiac complications occurring in AS
patients. More rarely, an involvement
of coronary arteries and of thoracic and
abdominal aorta could be present.
Cardiovascular complications usually
occur in late disease but in rare situations they may precede other features
of AS.
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1- Aortic valve and ascending aorta
The lone (i.e. without a concomitant
stenotic lesion) aortic regurgitation
(LAR) is characterized by annulus dilatation, thickening of the aortic cusps,
and inward rolling of the free margins
of the cusps (1-3). The advancement
of the ﬁbrotic process in the left atrium
(“sub-aortic bump”) can frequently
damage the anterior leaﬂet of mitral
valve inducing valvular regurgitation
(4-5).
Usually, dilatation also involves the
ascending aorta. Histopathologic ﬁndings of the aortic wall consist of: proliferation of the intima cells; focal inﬂammation of the media with destruction
of elastic tissue and ﬁbrosis; ﬁbrous
thickening of the adventitia (1-3). An
important pathogenetic role is attributed to the inﬂammatory narrowing of
the vasa vasorum that are surrounded
by lymphocytes and plasma cells (1).
In the pre-echographic era the LAR
was reported in less than 10% of AS
patients (3,6). Since the 1980s, ultrasound examinations have expanded
our knowledge on cardiac involvement
in AS.
In 1982, Tucker et al. analysed 35 AS
patients without clinically apparent
cardiac involvement and 20 healthy
control subjects, by using phased array
two dimensional and sector-directed M
mode echocardiography to determine
the prevalence of aortic abnormalities.
Two patients had aortic dimensions
greater than 4.2 cm at the valve (normal
4.0 cm or less). Furthermore, 6 patients
had slight areas of increased bright echoes below the left or noncoronary cusps
suggestive of a subaortic “bump”, and 2
of them had increased aortic cusp echoes suggestive of thickening or ﬁbrosis,
or both (7).
Three years later, LaBresh et al. studied
with a two-dimensional echocardiography 25 AS patients, 9 with Reiter’s syndrome and 2 with inﬂammatory bowel

REVIEW

disease-associated spondylitis (8). Subaortic ﬁbrous ridging or marked leaﬂet
thickening was disclosed in 30.5% of
the cases. Interestingly, patients with
aortic valve abnormalities had signiﬁcantly longer disease duration. A correlation between the disease duration
and the prevalence of the aortic damage was conﬁrmed by other authors
(9, 10). In particular, Khan observed
that the prevalence of the aortic valve
disease was 4% and 10% in patients
with disease duration less than 5 years
and more than 30 years, respectively
(10). In a recent study from Turkey, in
which 88 AS patients were evaluated
by echocardiography, a moderate/mild
aortic regurgitation was found in 4
(4.6%) cases (11). Very recently, Lange
et al. from Germany examined 77 patients with AS by echocardiography
and found abnormalities (e.g., aortic
and mitral insufﬁciency) in 20 patients
(12). In this series, patients with cardiac abnormalities were older and had a
longer disease duration when compared
to non-affected patients. In 2006, Brunner and co-workers from Switzerland,
using echocardiography, studied 100
male subjects with AS and a disease
duration of more than 15 years (13). No
increased prevalence of mitral and aortic valve regurgitation and arrhythmia
was found in comparison with the normal population. These authors argued
that cardiac disorders in AS have been
overestimated in the past. At present,
there are no reasonable hypotheses to
explain why the results reported by
Brunner are in contrast with those of
the other studies.
Transesophageal echocardiography,
a method that allows a better visualization of the valve structures, was
used by Roldan et al. to examine 44
AS patients and 30 healthy volunteers
(4). Twenty-ﬁve of the 44 AS patients
underwent clinical and echocardiographic follow-up about 40 months
later. Aortic root and valve abnormalities were found in 82% of patients and
in 27% of controls ((p<0.001). Aortic
root thickening, increased stiffness
and dilatation were seen in 61%, 61%
and 25% of AS subjects, respectively.
Valve thickening (41% for the aortic
and 34% for the mitral valve) consisted
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mainly (74%) of nodularities of the
aortic cusps and basal thickening of
the anterior mitral leaﬂet, forming the
characteristic subaortic bump. More
than 50% of cases showed valve regurgitation. Aortic root and valve abnormalities were related to the disease
duration but not to the activity, severity or therapy of AS. During follow-up
of 25 patients, new aortic root or valve
alterations were detected in 24%, previous valve insufﬁciency worsened
signiﬁcantly in 12% and aortic disorders disappeared in 20%. Twenty percent of patients developed heart failure, underwent valve replacement, had
a stroke or died, as compared with 3%
of control subjects.
Recently Demiralp and co-workers
analysed 35 AS patients without cardiovascular disorders and 30 healthy
subjects (14). Aortic strain, distensibility index and stiffness index beta were
calculated from aortic diameters measured by echocardiography and blood
pressures simultaneously measured by
sphygmomanometry. They observed
that in AS patients aortic elasticity was
diminished and this reduction did not
correlate with the duration of AS.
The relationship between LAR and
HLA B27 has been analyzed in 2 studies. Bergfeldt and co-workers indicated
a possible causal association HLA B27/
valvular disease, in 15 to 20% of 91 consecutive patients with LAR of different
degrees of severity (2). In a group of
100 subjects suffering from LAR, Qaiyumi et al. found 7 cases of HLA B27positive spondyloarthropathies (4 AS, 3
Reiter’s syndrome) (15). Moreover, it is
possible that HLA B27 positive patients
with LAR or conduction abnormalities
had not previously received a diagnosis
of SpA. Thus, the notion regarding the
occurrence of cardiovascular complications in long-standing SpA does not
always seem to be valid.
Aortitis can range from chronic,
haemodynamically irrelevant ﬁbrosis
to acute aortic insufﬁciency with rapid
deterioration of cardiac function. However, aortitis usually causes a gradual
dilatation of the aorta with a slow progression of the aortic insufﬁciency. In
fact, a diastolic murmur is audible for
several years before dyspnea develops.
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As with all valvular regurgitation,
endocarditis prophylaxis is advisable.
Valvular surgery has been successfully
carried out in these patients.
2- Cardiac conduction abnormalities
The second most common cardiac diseases in AS are conduction disturbances usually characterized by high degree
atrioventricular blocks.
As reported by Bergfeldt, atrio-ventricular (AV) conduction blocks have
been detected in AS patients since the
1940s (3). The prevalence of conduction disorders was estimated by Khan
in 3% of patients with disease duration
less than 15 years and in 9% for subjects with longer disease (10), although
other authors described prevalences
up to 48% (16-18). First, 2nd and 3rd
degree AV blocks have been reported.
Conduction blocks can not only be AV
(mainly localized in the suprahisian region) (19) but also intra-ventricular and
they can show an intermittent nature
(6, 17). Bradycardia or pauses due to
sinus node dysfunction have also been
described (16, 19). Bergfeldt observed
that a high percentage (12.6%) of 223
patients with permanently implanted
pacemakers for severe bradyarrhythmias had HLA B27-related SpA (20).
But the role played by HLA B27 in the
pathogenesis of arrhythmias cannot be
exclusive because cases of HLA B27negative AS with severe conduction
disturbances have also been reported
(20, 21).
In countertendency, the study of Moller
(22) and the very recent study of Brunner et al. (13) did not conﬁrm the increased frequency of cardiac conduction disturbances in AS. As a consequence, Brunner et al. (13) suggested
that a cardiological evaluation should
not be routinely recommended in patients suffering from AS.
What are the AS-related anatomic
heart alterations that could be involved
in the pathogenesis of conduction disorders? The inﬂammatory and, later, ﬁbrotic lesions extending from the aorta
to the interventricular septum (1, 4)
and the obliterative intimal proliferation in the sinus node artery and in the
atrioventricular node artery (3) are the
more probable causative factors. The
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intermittent AV blocks are most likely
associated to a reversible inﬂammatory
process rather than to a permanent ﬁbrotic scar (3).
Clinical manifestations may range
from asymptomatic patients, for ﬁrstgrade atrioventricular blocks or presence of an adequate escape rhythm, to
complete heart block causing StokesAdam’s attacks and requiring urgent
hospitalisation.
There is no speciﬁc therapy for conduction disturbances. However, in the
presence of symptoms, pacemaker implantation is needed.
3- Coronary arteries involvement
Recently Huffer and Furgerson described a case of aortic root dilatation
with sinus of Valsalva and coronary
aneurisms associated with AS (23).
As previously seen in aortic lesions,
histopathologic ﬁndings showed an
inﬂammatory nature and consisted of
perivascular lymphocytic and polymorphonuclear inﬁltrate with scattered
ﬁbrosis. No signiﬁcant atherosclerotic
damages were present. Furthermore, a
patient with focal coronary aneurismal
dilatation was also recently reported by
Worthley and Curtis (24).
4- Thoracic and abdominal aorta
Aneurysmatic dilatations of thoracic
(25-27) or abdominal (28) aorta have
rarely been described in AS patients. In
the abdominal case, pathologic examination of the aneurysmal wall revealed
hyalinization of the connective tissue,
with several lymphocytic inﬁltrates,
conspicuous calciﬁcation, and absence
of elastic ﬁbers. The original structure
of the arterial wall was not recognized
(29). These ﬁndings are similar to those
previously reported in AS ascending
aortitis (1).
The Italian group of Afeltra and coworkers (30) described a case of retroperitoneal ﬁbrosis (RPF) associated
with AS and reviewed other 18 cases reported in the literature. A local immune
response to atheromatous plaque in the
context of a systemic inﬂammatory disorder such as AS was hypothesized as a
possible cause (30). Although RPF has
been reported in several patients with
systemic autoimmune diseases (31),

REVIEW

the relationship with AS seems to be
stronger. In fact, in 2002 LeBlanc et al.
suggested to consider RPF as an extraarticular manifestation of AS (32).
The HLA-B27 antigen may cause susceptibility to RPF. In this regard, Littlejohn and Keystone (33) described
HLA-B27 positive patients suffering
from RPF but without AS. On the other
hand, Afeltra et al. found that the 43%
of patients with concomitant RPF and
SpA were HLA-B27 negative (30).
5- Aortic involvement in HLA
B27-related juvenile arthritis
Aortic valve involvement was also
described in patients with HLA B27related juvenile arthritis (B27-JA).
Huppertz et al. examined 40 subjects
suffering from this kind of arthritis by
echocardiography and compared them
with an age- and sex-matched control
group negative for HLA B27 (34). Four
patients with B27-JA, and none in the
control group, had inﬂammatory aortic
regurgitation. Jiménez-Balderas et al.
analysed the cardiac abnormalities in 20
patients with juvenile onset ankylosing
spondylitis (JOAS), 31 with adult onset
ankylosing spondylitis (AOAS) and in
20 healthy controls without cardiopulmonary symptoms (35). Ninety percent
of JOAS and 51% of AOAS patients
were HLA B27-positive. Abnormal
aortic ring reﬂectance was shown in
19% of AOAS vs. 0% abnormalities in
JOAS and controls ((p=0.01). The aortic root diameter was increased in 58%
of AOAS, 30% of JOAS, and 0% of
controls ((p=0.001). Despite the higher
prevalence of HLA B27, JOAS had a
lower frequency of aortic alterations
than AOAS.
Conclusion
Aortic involvement is a rare but potentially life threatening complication
which may occur both in late and,
more rarely, in early AS. Rheumatologists managing AS patients should
carefully consider the occurrence of
aortic insufﬁciency, cardiac conduction abnormalities and, more rarely,
arteritis of thoracic and abdominal
aorta and coronary arteries so that an
adequate treatment could be promptly
carried out.
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