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Cardiac syndrome X from a psychosomatic
point of view

Magdalena Piegza, Robert Pudlo, Karina Badura-Brzoza, Robert T. Hese

Summary

The aim of this paper was to explain the idea of cardiac syndrome X, particularly the association between
emotional disturbances, somatoform disorder and syndrome X.

Cardiac syndrome X is defined by the presence of angina-like chest pain, a positive response to stress
testing and a angiographically normal coronary arteriogram. It has been shown to occur in approximate-
ly 20 - 30 percent of angina patients undergoing cardiac catheterization. Most of the patients with normal
angiograms are women especially in the perimenopausal age. Syndrome X patients reported more de-
pression, anxiety and somatic concerns than positive angiographic patients. They have high scores on
psychological inventories that measure anxiety and depression, and are very prone to somatization. They
have better prognosis with death from cardiac causes than patients with coronary heart disease. With re-
gard to female chest pain patients, somatoform disorder can be assumed. At the present time, there is no

common agreement on the exact cause of the symptoms associated with syndrome X.

cardiac syndrome X / somatoform disorder / women

INTRODUCTION

Cardiac syndrome X is regarded as a form
of ischemic heart disease. Patients complain of
chest pain, most of them demonstrate emotion-
al disorders and a disproportion between the re-
ported complaints and objective findings of cor-
onary investigations can be observed. It seems to
be very probable, that like in somatoform disor-
ders, patients with cardiac syndrome X do not
take into consideration the psychological aspect
of their condition and consequently do not seek
adequate psychological help.
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CONCEPT AND PATHOGENESIS OF THE CARDIAC
SYNDROM X

The concept of “cardiac syndrome X” was in-
troduced by Kemp in 1973 in order to distin-
guish a population of patients with coronary
chest pain, in which there are no coronarograph-
ic pathological changes [1]. Despite the fact that
over 30 years have passed since the first resorts
on cardiac syndrome X appeared, the syndrome
still remains a riddle. There are many controver-
sies over the classification of patients, its patho-
genesis and prognosis as well as therapeutic
management [2].

Just like depressive and anxiety disorders, syn-
drome X tends to occur considerably more often
in women [3, 4, 5]. Its incidence in patients un-
dergoing invasive diagnostics for coronary heart
disease was estimated at approximately 20-30%
[2, 6, 7]. About 60-70% of patients with syn-
drome X are female, often in menopausal age [2,
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3]. The syndrome is diagnosed in a patient with
chest pain of probable coronary aetiology, posi-
tive ECG changes during exercise testing and no
significant changes in epicardial coronary arter-
ies in coronarography. The pain can be typical
or atypical — prolonged chest pain at rest, no re-
sponse to nitrates administration. First symptoms
usually occur between 45 and 50 years of age. Ae-
tiology of discussed syndrome remains unknown
[8, 9, 10, 11]. It seems that the syndrome has a
heterogeneous nature and views on its patho-
genesis are very divergent. It is also unknown,
whether there is the only one or several underly-
ing pathophysiological mechanisms. Potential
causes of the syndrome are as follows: coronary
microcirculation impairment, endothelial dys-
function [12, 13], oestrogen deficiency [3], sympa-
thetic-parasympathetic balance disturbance, ab-
normal adenosine secretion, vasospasm of small
coronary arteries, as well as psychosomatic dis-
orders accompanied by changes in pain percep-
tion [2, 3, 11, 14].

Supporters of the coronary microcirculation
impairment conception as a basic anomaly re-
sponsible for syndrome X enumerate among
other things the following factors as causes of
the suggested coronary microcirculation distur-
bances: increased adrenergic system reactivity,
abnormal adenosine secretion, peripheral tissue
insulin resistance as well as oestrogen deficien-
cy in women. In all the patients we can observe
reduced coronary reserve. A hypothesis has been
proposed that in these patients, coronary chest
pain is caused by abnormal coronary adenos-
ine secretion or adenosine receptor hypersensi-
tivity. Accuracy of a given hypothesis may be
proved by the fact that anginal symptoms re-
gress following aminophilline administration,
which blocks adenosine receptors [15].

The question whether symptoms of cardiac
syndrome X are really caused by cardiac ischae-
mia still remains unanswered. There are doubts
whether ischaemia is an underlying process of
cardiac chest pain, which is reported by patients
with syndrome X [11]. During the exercise test
in women, ST-segment depression was accom-
panied by chest pain in as much as 50%, whereas
in the case of a typical course of coronary heart
disease, this percentage was only 30%.

ST-segment depression may be caused by dif-
ferent factors and in and of itself does not con-

stitute sufficient evidence for ischaemia. Many
authors suggest that in these patients, stimula-
tion of the adrenergic system is a predominant
factor responsible for ECG changes [13, 16]. Oth-
er researchers pay attention to the stimulation
of the sympathetic system and a simultaneous
reduced parasympathetic system activity, while
others emphasize an importance of impaired
parasympathetic activity as a main cause of the
observed symptoms [17].

On the basis of information coming from an
extensive review study on the described syn-
drome, we can have the impression that many
authors regard the so called microvascular an-
gina to be the most often pathogenetic mech-
anism of cardiac syndrome X [3]. It is a func-
tional disorder of small intramuscular vessels,
which is connected with an excessive dilatation
of small arteries at rest, reduced vasodilatation
in response to relaxants or particularly strong
vasoconstriction in response to vasospastic stim-
uli. It is unknown whether these disorders are
connected with smooth muscle dysfunction or
abnormal endothelial activity.

RELATIONSHIP BETWEEN SYNDROM X,
EMOTIONAL AND SOMATOFORM DISORDERS

Some intriguing relations have been observed
between syndrome X and emotional disturbanc-
es. Pathogenetic importance of psychosomatic
disorders accompanied by changes in pain per-
ception seems to be more distinctly emphasized,
although precise processes responsible for this
phenomenon still remain unknown [11, 14, 18].

Most authors confirm in their studies that es-
pecially women with syndrome X demonstrate
disturbed pain perception, which may be a con-
sequence of hypersensitivity to physiological
variation in catecholamine levels [11]. Assess-
ing cerebral blood flow with the use of positron
emission tomography (PET) Rosen et al. have
reached a conclusion that in women with syn-
drome X, both a degree and an area of cerebral
activation during a pain sensation was greater
(including thalamus and frontal lobes of cere-
bral cortex) than in patients with typical form of
coronary heart disease [19]. Results of this study
seem to confirm the hypothesis that in syndrome
X, the pain threshold is being reduced at the tha-
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lamus level. Normal pain stimuli reach the thala-
mus where they are intensified and in this form
are transmitted to the cerebral cortex [20].

Academic literature includes several scien-
tific studies which compare a group of patients
with pain located in the cardiac region and nor-
mal coronarography result with a group of pa-
tients with confirmed atheromatus changes in
coronary vessels [21, 22, 23, 24]. In 20% of peo-
ple with normal coronary angiography results,
seizure-like anxiety disorders have been report-
ed, while over 60% of women and 50% of men
met criteria of generalized anxiety disorders [22].
In another study, the authors noticed a differ-
ence in fear perception during the sensation of
chest pain between a group of patients with cor-
onary heart disease confirmed coronarographi-
cally and persons with normal coronarography
results as well as patients with generalized anx-
iety. Fear was a dominant sensation in 83% of
patients with seizure-like anxiety, in 48% of pa-
tients with no significant coronary atheromatus
changes and in only 4% of people with angio-
graphic evidence for coronary heart disease [6].
For this reason, the authors called for a psychiat-
ric examination in each case of chest pain so that
a seizure-like anxiety disorder could be exclud-
ed. Chernen et al. [21] observed that in a group
of patients with normal coronarography, women
reported anxiety, depressive symptoms as well
as sleep disorders more often than men, whereas
in this group, a duration of chest pain episodes
was shorter. They were also more prone to so-
matization. Similar problems have been noticed
by Rosen et al. [11] simultaneously, they claim
that an increased tendency to somatization may
be connected with sympathetic system stimula-
tion, which is responsible for an excessive inade-
quate sensitivity to inner stimuli. However, there
are no differences between women and men in
the severity of depression and anxiety.

Ruggeri et al. [25] have found a positive cor-
relation between anxiety degree and severity of
cardiac ischaemia in cardiologic syndrome X.
For this reason, they suggested that an increased
susceptibility to an anxiety reaction may induce
coronary microvascular disorders. A similar
stand on this matter is taken also by other au-
thors [26].

Another research, which aimed to compare
women with cardiologic syndrome X and con-

firmed coronary heart disease, with a control
group of healthy women in terms of influence
of different factors on symptoms of anxiety and
depression, showed a higher level of depres-
sion among all women with myocardial ischae-
mia and a higher level of anxiety in women with
syndrome X as compared to the whole popu-
lation of the examined women [27]. In another
study, it has been pointed out that an incidence
of depression and anxiety disorders in patients
with cardiologic syndrome X is similar to this
observed in patients with non-cardiac aetiology
of chest pain [28].

At present, it is a commonly accepted belief
that patients with normal coronarography be-
long to a group which seems to be at the low-
er risk of an unfavourable course of ischemic
heart disease. This favourable clinical course of
the disease is observed despite recurrent chest
pain episodes [14]. There is an assumption that
in these patients, in most cases, coronary arte-
riospasm as well as coagulation system disor-
ders are responsible for cardiac infarction [5].
Episodes of persistent pain have become fre-
quent reasons for cardiologic hospitalizations
and consequent next hemodynamic investiga-
tions, which in most cases confirm no relevant
atheromatus changes within coronary arteries.
Despite the fact that doctors assure them of a
mild course of disease, many patients strong-
ly believe that their cardiac condition is severe
and continually seek medical help. This line of
thought and perception as well as the way of act-
ing is close to somatoform disorders.

A diametrically opposed opinion is presented
by Bugiardini et al. [13] who regard results of
their studies as strong evidence for the hypoth-
esis on endothelial dysfunction as a predictive
factor responsible for development of atherom-
atous changes within initially normal coronary
vessels. During a 10-year observation, they noted
that one-third of women with syndrome X de-
veloped different stages of coronary atheromath-
osis and one woman died because of cardiac in-
farction. They point out the abnormal response
of endothelium to acetylcholine (vasodilatation)
as a determinant of its dysfunction. Based on the
arguments quoted above, they suggest that spe-
cial healthcare should be provided to the sub-
group of women with syndrome X who demon-
strate an abnormal response to acetylcholine due
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to an increased risk of both atheromatous chang-
es and severe cardiac episodes [13].

THERAPEUTIC MANAGEMENT

Due to unknown aetiology of the syndrome
and scientific knowledge being as it is, there is
as yet no reliable and widely accepted thera-
peutic scheme of cardiac syndrome X. Pharma-
cological treatment includes: nitrates, beta-ad-
renolytic agents, slow calcium-channel block-
ers, alpha-adrenolytic agents, oestrogens, An-
giotensin-Converting Enzyme (ACE) Inhibitors,
aminophylline and others. The vast majority of
researches claim that beta-adrenolytic agents
seem to be the most effective drugs since they
reduce the frequency of chest pain incidents
as well as improve the life quality of patients
[2]. Moreover, therapeutic management may
include antidepressants such as imipramine,
which repeatedly offer satisfactory outcome for
the patient [14, 29]. Adequate evidence confirm-
ing this application has been provided by Can-
non et al. [29], in their study, which have proved
that a two-year administration of imipramine at
a dose of 50 mg daily, in patients with chest pain
and normal angiography reduces the frequen-
cy of chest pain by more than 50%. In addition,
they have observed that administration of imi-
pramine at a given dose and period of time does
not induce irregularity of rhythm and improve-
ment in the patient’s condition may be a conse-
quence of probable analgesic properties of the
drug. Some authors recommend that therapeu-
tic management should be initiated by introduc-
ing psychotherapy and changes in lifestyle hab-
its [2, 14, 30].

CONCLUSION

The presentation of this paper aimed at intro-
ducing the reader the idea of cardiac syndrome
X, particularly its pathogenesis and association
between emotional and somatoform disorders.
Most patients are female, especially in the peri-
menopausal age. The syndrome itself has a het-
erogeneous nature; views on its pathogenesis
seem to be very divergent. The condition is di-
agnosed in a patient with the following symp-

toms: chest pain of probable coronary aetiolo-
gy accompanied by positive ECG changes dur-
ing exercise testing and no significant coronar-
ographic changes within epicardial coronary
arteries. The condition is regarded as a form
of ischemic heart disease. Regardless of clear-
ly defined diagnostic criteria as well as the fact
that the definition also includes cases of atypi-
cal chest pain, cardiologists charily diagnose this
condition. Cardiologic pharmacology is predom-
inantly based on beta-adrenolytic agents. Some
authors recommend application of antidepres-
sants and psychotherapy as well.
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