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III./11.1. Hypertension
Hypertension is the consequence of increased cardiac output and/or
increased peripheral vascular resistance. Blood pressure = cardiac
output x total peripheral vascular resistance. Definitive hypertension is
diagnosed when blood pressure is consistently above140/90 mmHg,
measured in a standard environment.
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Felirat: Fig. 1: Hypertension

Groups:

Different types of hypertension:

Isolated systolic hypertension – isolated diastolic hypertension
– combined systolic-diastolic hypertension

Unstable hypertension - hypertension depending on exertion:
elevated blood pressure occurs only after physical exertion or
psychological stress

Stable or permanent hypertension: blood pressure is constantly
elevated

Hypertensive crisis: blood pressure >230/130 mmHg

Types of hypertension based on pathophysiology:

1. Essential hypertension: etiology of hypertension is unknown
(95%). Multiple factors may be involved in sustained elevated
blood pressure:

1.1. genetic factors (if one or both parents have
hypertension, the child will have a higher risk)

1.2. hyperactivity of the sympathetic nervous system
(mainly in young adults, where high resting pulse and
elevated stroke volume are present simultaneously)

1.3. inadequate vasodilatory effect (inefficiency of
vasodilators e.g. nitric oxide, bradykinine, rather than the
excess of vasoconstrictors e.g. norepinephrine,
angiotensin)

1.4. renin - angiotensin – aldosterone system

1.5. abnormal Na transport

1.6. other aggravating factors: obesity; high sodium (Na)
intake (6 g/day); low daily potassium (K) intake; alcohol
consumption (raises plasma catecholamine levels);
smoking (raises noradrenalin levels); polycythemia;
NSAIDs



2. Secondary hypertension: known cause of hypertension (3%).

2.1. Kidney disorders (parenchymal kidney disorders are
the most common causes of the secondary hypertension,
e.g. polycystic kidney, glomerular-tubulointerstitial
diseases)

2.2.Genetic causes: Liddle-disease

2.3. Renovascular hypertension: stenosis of renal arteries
is present in 1-2% of hypertensive patients.

2.4. Primary hyperaldosteronism

2.5. Cushing’s syndrome

2.6. Pheochromocytoma

2.7. Aorta coarctation

2.8. Hypertension in pregnancy

2.9. Oral contraceptives (if estrogen content is high)

Complications Untreated hypertension damages many target organs by causing
generalized arteriolosclerosis and accelerating atherogenesis.
Arteriolosclerosis is characterized by media hypertrophy and smooth
muscle hyperplasia; it is particularly apparent in small arteries, which
may cause cerebral bleeding. Endothelium dysfunction, increased
transmural pressure and smooth muscle proliferation lead to
atherosclerosis.

Symptoms

Neurological consequences of hypertension:

III./11.1.1. Hypertensive encephalopathy

Hypertension is usually asymptomatic until complications of
target organs appear. In sustained high blood pressure (BP), the
range of cerebral autoregulation (normally 60-160 mmHg)
shifts to higher values, therefore even higher blood pressure
values will be asymptomatic. Extreme high blood pressure
values lead to plasma transudation and exudation into the brain
tissue, causing cerebral edema. The first symptom of
hypertensive encephalopathy is headache (mainly occipital,
throbbing or pressing, sometimes localized to the temporal or
frontal region), frequently associated with anxiety, palpitation,
sweating, and tremor. Extremely high blood pressure causes
visual disturbances, nausea, vomiting, and confusion.

Extremely high blood pressure (250/125 mmHg, or mean BP is
150 mmHg), above the cerebral autoregulation threshold,
causes damage to the blood brain barrier with consequent
extravasation and microbleeds. Segmental vasodilatation and
vasoconstriction develop in cerebral arterioles, and barrier
dysfunction occurs because of the opening of tight junctions
between the endothelial cells. Transudation and extravasation
lead to cerebral edema. Focal neurological symptoms, disorder
of consciousness, epileptic seizures can occur.



Diagnosis

Therapy

Imaging:

CT: patchy hypodensity around the occipital and frontal
horns of the lateral ventricles, in the cerebellum, and in the
basal ganglia

MRI: hyperintensity on T2-weighted images in the
localization mentioned above, contrast enhancement on
T1-weighted images (because of barrier dysfunction). MRI
(gradient recalled echo) is more sensitive in the diagnosis
of microbleeds than CT.

Treatment: hypertensive encephalopathy should be treated in
an ICU. ECG, BP control, neurological observation are
important. BP should be slowly (not abruptly) reduced using a
short-acting, iv. medications with titrated doses (nitroprusside,
labetalol, nicardipine). Decreasing cerebral edema (with
mannitol) is also recommended. Hypodensities on CT scans
disappear with remission of symptoms.

Symptoms

Diagnosis

Therapy

III./11.1.2. Lacunar encephalopathy

Lacunar infarcts are small (<15 mm) ischemic lesions, resulting
from the obstruction of perforating arteries that supply deep
cortical structures.

Localization: common in the basal ganglia, pons, cerebellum,
internal capsule or deep cerebral white matter.

The usual cause of lacunar infarcts is lipohyalinosis
(degeneration of the media of small arteries, which is replaced
by lipids and collagen). Lacunar infarcts tend to occur in
patients with poorly controlled diabetes or hypertension.

Specific syndromes: pure sensory stroke, pure motor
hemiparesis, dysarthria-clumsy hand syndrome, ataxic
hemiparesis.

Round or oval shaped hypodensities on CT scan, with a
diameter smaller than 15 mm. These hypodense lesions have
sharp edges in chronic cases, and are blurred in the acute phase.

Treatment: treatment of risk factors, and ASA.

Symptoms
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III./11.1.3. Cerebral hemorrhage

The most common cause of spontaneous cerebral hemorrhage is
hypertension, in the absence of vascular anomalies on
angiography (aneurysm, angioma). The onset of symptoms is
sudden after physical exertion, without prodromal signs.

Pathology: microaneurysms develop on perforating arteries,
with 100-300 micron in diameter. These microaneurysms can
easily rupture, and become the source of bleeding.

Intracerebral hemorrhage caused by hypertension typically
occurs in the basal ganglia, pons, thalamus and cerebral white
matter. If the hemorrhage enters the ventricular system and the
subarachnoid space, meningeal irritation may appear.



In addition to hypertension, hematologic disorders (leukemia,
thrombocytopenia), anticoagulant therapy, cerebral amyloid
angiopathy, liver disorders, excessive alcohol consumption,
primary and secondary cerebral tumors may also cause
intracerebral hemorrhage.

Symptoms: depend on location and size of the bleeding. In
mild cases, headache, nausea, and vomiting appear with focal
neurological sings. In severe cases, large hematomas may lead
to increased intracranial pressure, loss of consciousness,
midline shift, and herniation.

Diagnosis: Urgent cerebral CT – hemorrhage is hyperdense on
non-enhanced images. In subacute cases, hypodensity is seen
around the bleeding, which is a sign of perifocal edema. If a
vascular anomaly is suspected, based on the location of the
bleeding, CT-angiography should be done. MRI is less specific
and sensitive than CT in the acute phase of cerebral
hemorrhage.

Treatment: supportive. If an aneurysm is proven on CT
angiography, endovascular therapy or neurosurgery is required.
To decrease intracranial pressure, ventricular drainage may be
indicated.


