
 

III./11.3 Neurological consequences of cardiac
disorders

Epidemiology

Cardiovascular disorders are the leading cause of death in Western
countries, thus the prevention, pathology and treatment of these
disorders is of paramount importance. Cardiac disorders lead to
neurological complications via two mechanisms: cardiac embolisation
and a hemodynamic mechanism (the acute or chronic reduction of
cardiac output results in the decrease of cerebral perfusion). These are
discussed in more detail below.

III./11.3.1. Cerebral embolism

Cerebral emboli may
originate from the heart
or the calcified arterial
wall of the aorta and
supra aortic vessels.

Cardiac sources of cerebral emboli in order of frequency:

1. Atrial fibrillation

2. Post-myocardial infarction

3. Rheumatic and other valvular disorders, artificial heart
valves

About cerebral embolism:

62% of embolisation of cardiac origin and 46% of embolisation
of atherothrombotic origin occurs between 6-12 hours a.m. (it
is suggested that platelet aggregation is increased in the
morning). 23-36% of all ischemic strokes are caused by cardiac
embolism in the age group of 18-50 years, and 15% above the
age of 60 years.

In 82% of patients, neurological symptoms develop suddenly,
and symptoms are usually severe initially. Gradually increasing
symptoms are typical in atherothrombotic stroke, while
progressive symptoms are characteristic for cerebral bleeding.

Symptoms are mainly cortical; cardiac emboli cause territorial
infarcts – an ischemic lesion in the territory of a vessel, with
specific neurological symptoms. These symptoms reflect the
function of the territory supplied by the occluded vessel.
Disorder of consciousness may occur in 20% of patients.

The role of ultrasound in
the clarification of the
origin of cerebral
emboli.

Cardiac emboli are rarely the cause of transient ischemic
attacks (TIA).

Cardiac emboli lead to large wedge-shaped cortical or multiple
bilateral cerebral infarcts. Over 10% of infarcts show
spontaneous internal hemorrhage. In the acute phase, the
frequency of hemorrhagic transformation may reach 20% when
anticoagulant therapy is used.

In cases of cardiac emboli, cerebral edema is more pronounced
than in ischemic stroke of other origin.

Carotid ultrasound is normal, or shows non-relevant findings. If
plaque ulceration is found on the symptomatic side of the
internal carotid artery, it is considered as a potential source of
emboli.



Transthoracal echocardiography shows a direct source of
emboli in 10% of patients. The sensitivity of transesophageal
echocardiography is higher.

History of myocardial infarction, congenital heart disease,
endocarditis, or artificial heart valve.

12% of lacunar encephalopathies are caused by embolisation
from artery-to-artery.

III./11.3.2.: Heart disease as a potential source of
emboli; sudden decrease of cardiac output associated
with heart disease as a cause of neurological symptoms

III./11.3.2.1.: Atrial fibrillation and other arrhythmias

Atrial fibrillation is the most common form of supraventricular
tachyarrhythmia (0.5% of the population over the age of 18
years, 4% above the age of 60 years).

Causes: idiopathic (appr. 15%), mitral valve disease, coronary
artery disease (angina pectoris, acute myocardial infarction),
cardiomyopathies, myocarditis, pericarditis. Extracardiac
causes: hypertension of long duration, hyperthyroidism,
pulmonary embolism, alcohol intoxication.

Cardiac output may be reduced by 20% because of the absence
of normal atrial contraction.

Clinical symptoms

Anticoagulant therapy

Clinical symptoms: palpitation, weakness – because of reduced
cardiac output, dizziness, syncope (the differential diagnosis of
syncope includes atrial fibrillation; in addition to atrial
fibrillation, other arrhythmias may also lead to loss of
consciousness because of a sudden decrease of cardiac output,
such as sick sinus syndrome, sinoatrial block, Adams-Stokes
syndrome, atrioventricular block, and ventricular
tachyarrhythmias.)

Atrial fibrillation can be a paroxysmal or a chronic disorder.

Definition

Clinical symptoms

Neurological
consequences

Chronic atrial fibrillation is one of the most important risk
factors of cerebral embolisation. Cardiac embolisation often
recurs during the first two weeks, which underlines the
importance of early diagnosis and therapy. If not
contraindicated, anticoagulant therapy should be administered:
LMWH should be given simultaneously with coumarin
derivatives for five days. When INR reaches the therapeutic
range (INR: 2-3), LMWH can be discontinued. When
indicating anticoagulant therapy, many circumstances should
be considered: co-morbidities with high risk of bleeding,
concomitant medications affecting the serum level of coumarin,
and compliance (anticoagulant therapy is contraindicated in
demented patients).

III./11.3.2.2 Acute myocardial infarction (AMI)



Ischemic necrosis of the myocardium, which occurs because of
the significant stenosis of coronary arteries. Plaques, which
have been present and slowly growing for a long time, become
unstable and suddenly rupture. This is followed by the
formation of a red thrombus on the ulcerated plaque, leading to
the occlusion of the vessel.

Clinical symptoms: strong gripping chest pain, unrelated to
breathing. It may irradiate to the left arm or the jaw. Weakness,
fear of death, and autonomic signs may be associated. Acute
arrhythmias are typical, and often hypotension develops. ECG
signs and laboratory findings are characteristic.

In the acute phase, a sudden decrease of cardiac output may
cause syncope - when blood pressure decreases below the
cerebral autoregulation threshold. If it lasts for minutes,
watershed cerebral infarcts may develop. Watershed or
borderzone infarcts are cortical and subcortical ischemic
lesions at the junction of brain areas supplied by different
major cerebral vessels.

In the chronic phase, mural dyskinesis-hypokinesis or in
severe cases akinesis develops due to myocardium necrosis.
Intracardiac thrombi can develop on the hypokinetic heart wall,
which is a source of emboli. An intracardiac aneurysm
developing at the site of the necrotic wall may also be a source
of emboli. When these are seen on echocardiography,
permanent anticoagulant therapy is required!

III./11.3.2.3 Cardiomyopathies

Forms

Dilatative cardiomyopathy (DCM): enlarged heart, and a
decrease of systolic pump function and ejection fraction.
Etiology is unknown in most cases, although some causes are
known. Ischemic CM (severe coronary artery disease, or
remodeling of intact myocardium after AMI, which overloads
the myocardium); Valvular CM (severe valve insufficiency);
Hypertensive CM (diastolic, later systolic impairment
-“hypertonic heart”); Alcoholic CM, Toxic CM (progressive left
ventricular failure, dyspnea, followed by global heart failure
and mainly ventricular arrhythmias). Therapy: supportive, and
treatment of heart failure.

Hypertrophic cardiomyopathy (HCM): left ventricular
idiopathic hypertrophy; the thick septum obstructs the outflow
of blood (the most frequent cause of sudden cardiac death in
sportsmen).

Restrictive-obliterate cardiomyopathy (RCM): rare left
ventricular diastolic dysfunction with unknown etiology.
Therapy: heart transplantation.

Arrhythmic right ventricular cardiomyopathy (ARVCM): rare
disorder. Lipomatous degeneration and dilation of the
myocardium of the right ventricle. Therapy is supportive, or
heart transplantation.

Neurological consequences: cardiomyopathies can be the cause of
arrhythmias, or heart failure with decreased cardiac output.



III./11.3.2.4 Bacterial endocarditis

Definition:
Most common pathogens

Complications:

Infection of the endocardium or heart valves

Streptococcus, staphylococcus, enterococcus

Congenital or secondary valvular diseases predispose for
endocarditis

Acute phase: sepsis, septico-toxic state of many organs, acute
heart failure – fatal without treatment. Chronic complications
include severe valvular diseases, which may later necessitate
the implantation of an artificial heart valve. Latent thrombi
containing bacteria may remain on heart valves for decades.
Septic emboli from these may cause stroke, or solitary or
multiple cerebral abscesses. If a cerebral abscess is diagnosed
and there is no history of head trauma or operation, mastoiditis
or otitis media, sinus thrombosis, and meningitis, septic emboli
from endocarditis should be considered.

III./11.3.2.5 Secondary valvular diseases

Treatment: antibiotics!

Mitral and aortic valvular diseases may have neurological
complications. Calcified thrombi may form on the damaged mitral or
aortic valves, which are sources of emboli. In end-stage valvular
diseases, artificial heart valve implantation is indicated (mechanical in
young people, and biological when expected survival time is less than
10 years). The artificial heart valve may be a source of emboli, thus
permanent anticoagulant therapy is necessary (INR 2.5-3.5).

III./11.3.2.6 Congenital heart diseases

Foramen ovale apertum is important in adults, because a right to left
shunt may cause paradox embolism from the venous system. Surgery is
sometimes indicated.
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