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ABSTRACT

Violations of the autonomic nervous system are common in patients with cerebrovascular diseases and ad-
versely affect the quality of life. The central autonomic network combines multiple reciprocally connected
cortical, subcortical and stem structures. The insular cortex is involved in visceral motor and sensory regu-
lation, including that of the cardiovascular system. Brain lesions including insula and other prefrontal cor-
tical areas are particularly important in provoking arrhythmia. Stroke involving insular cortex is associat-
ed with poor prognosis. The right insular cortex plays a dominant role in modulating sympathetic tone and
the left insular cortex in parasympathetic tone, which clinically correlates with more frequent arrhythmias
and arrhythmic death after a stroke affecting the insula in the right hemisphere. The insular cortex is locat-
ed in the middle cerebral artery and its structure is exposed to a high risk of injury.
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Bulgaria is one of the first places in the worldin ~ mon in patients with cerebrovascular diseases and
morbidity and mortality from cerebrovascular dis-  adversely affect the quality of life.
ease. According to the National Statistical Institute, The central autonomic network combines mul-
cerebrovascular mortality for 2013 was 281.7 per 100 tiple reciprocally connected cortical, subcortical and
000 people, the leading mortality from malignant  stem structures (1). Neurocardiological classical lit-
neoplasms. Frequent and significant social conse-  erature focuses mainly on subcortical regions of the
quences of stroke are movement disorders, but disor-  central autonomic nervous system, namely the ac-
ders of the autonomic nervous system are also com- tivation of different receptors located mainly in the
heart and blood vessels. The collected information
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Modern neuroimaging data including positron
emission tomography and magnetic resonance im-
aging, showed that cortex insularis, amygdala, hy-
pothalamus, periaqueductal gray matter, nucleus
parabrachialis, nucleus tractus solitarius and medul-
la ventrolateralis are an integral part of the internal
regulatory system by which the brain controls vis-
ceromotor, neuroendocrine and pulmonary systems
as well as pain sensitation (1).

Cortex insularis has reciprocal connections
with the gyrus cingularis frontalis, amygdala, cortex
entorhinalis and cortex temporalis orbitofrontal field
and has afferent connections with formation hippo-

campalis (3).

THE ROLE OF THE INSULAR COR-
TEX IN THE AXIS: BRAIN-HEART

Experimental and human studies suggest that
brain lesions including insula and other prefrontal
cortical areas are particularly important in provok-
ing arrhythmia. Cortex insularis is involved in vis-
ceral motor and sensory regulation, including that of
the cardiovascular system (4), and also plays an im-
portant role in the limbic-autonomic integration and
participates in the perception of emotional signifi-
cance. Interhemispheric correlation between both
insulas offers an integrated modeling of the cardio-
vascular system and diencephalic and brain-stem
vegetative centers (4). This indicates that communi-
cation between the two insulas is required for bal-
anced interhemisferic cardiovascular control.

Stroke involving cortex insularis is associ-
ated with poor prognosis. Arrhythmogenic struc-
tures are: the amygdala, hippocampus, before the de-
partment of gyrus cingularis, hypothalamus, nucle-
us parabrachialis. Stimulation of these areas causes
significant sympathetic activation, which is resistant
even after vagal stimulation.

Experimental studies suggest that the two brain
hemispheres have different effect on the nature and
the severity of arrhythmias after stroke. Pulse is in-
creased by inactivation of the left hemisphere and
decreases in deactivation of the right hemisphere.
While a person’s right island crust plays a dominant
role in modulating the sympathetic tone, the left cor-
tex insularis-in the parasympathetic tone. Sided le-
sions increased sympathetic tone, but also decreased
parasympathetic tone. All this clinically correlat-

ed with more frequent arrhythmias and arrhythmic
death after a stroke affecting the insula in the right
hemisphere (3).

Specifically, insular cortex lesion on the right
is associated with atrial fibrillation, atrioventricu-
lar block, premature contractions and inversion of
T-wave. Strokes in the right hemisphere relate with
supraventricular tachycardia, and in the left hemi-
sphere-with chamber arrhythmias (3).

When compared to the lesion of the left insu-
lar peel or damage to regions beyond the insular cor-
tex lesion in the right, the insular cortex was associ-
ated with an increased risk of death (3).

Furthermore, when there was an effect on the
insula, higher levels of serum epinephrine, elevat-
ed blood pressure and longer QT intervals were ob-
served. In addition, female sex and hypokalemia are
independent risk factors for QT prolongation, which
subsequently leads to malignant arrhythmias and
poor prognosis (2).

The insula has a viscerotropic organization. In
1990 Oppenheimer and Cechetto confirm the car-
diac chronotropic organization of the insula poste-
rior (5). In particular, the locations producing tachy-
cardia are located in superior posterior insula; plac-
es associated with the production of bradycardia are
in inferior posterior insula. Reduced activation of the
insula frontalis may reflect, as well as suppress, the
parasympathetic heart tone.

Acute cerebral diseases also affect the cardio-
vascular mechanisms autonomous control of blood
pressure. Systolic and diastolic blood pressure are
transiently increased immediately after a stroke, but
are governed spontaneously after 7 days. The degree
of the increase in blood pressure vary depending on
the type of stroke and is greater after lacunar infarc-
tions and haemorrhagic strokes (3).

CONCLUSION

Cortex insularis is located in the middle cere-
bral artery and its structure tends to be at a high risk
of cerebrovascular disease. ECG changes, reduced
HRV and poor prognosis of stroke occurred more
often in patients with stroke involving the right in-
sular area.
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