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Flow increase
- anatomical (vessel anomaly, shunts)
- functional - vasodilatation

HYPERKINETIC CIRCULATION



Resistance increase
- anatomical (reduction of vessel

bed)
-functional – vasoconstriction
-increased pressure from 
pulmonary veins (LA, LV)



Classification of PH





1. hyperkinetic
2. postcapillary
3. precapillary

restrictive – loss of pulmonary tissue
obstructive – thromboembolism
active-vasoconstrictive – hypoxia

4. pulmonary arterial hypertension
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Left-right shunts
Excessive blood flow through the lung vessels.





1. hyperkinetic
2. postcapillary
3. precapillary

restrictive – loss of pulmonary tissue
obstructive – thromboembolism
active-vasoconstrictive – hypoxia

4. pulmonary arterial hypertension





1. hyperkinetic
2. postcapillary
3. precapillary

restrictive – loss of pulmonary tissue
obstructive – thromboembolism
active-vasoconstrictive – hypoxia

4. pulmonary arterial hypertension



Hypoxic pulmonary hypertension

-many lung diseases, mainly chronic 
obstructive disease, alveolar hypoventilation,
severe obesity, lung fibrosis

-high altitude

-syndrome of sleep apnoe

mainly obstructive (relaxation of muscles…)
apnoe over 10 sec, often even several dozens
dozens or hundreds of such episodes during the 
night

decreased ventilation and oxygen saturation
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Thromboembolic pulmonary hypertension

• arteries are occluded by thrombus and emboli

• may be asymptomatic in the beginning (if not 
massive)

• vasoconstriction

• non perfused areas can be normally ventilated

• continous increase of obstructed areas
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Pulmonary arterial hypertension

• a mean pulmonary artery pressure in excess 
of 25 mm Hg at rest (30 in exercise) 

• normal pulmonary wedge pressure (15) and 
normal end-diastolic pressure in LV



More causes, similar vessel reactivity
exact pathogenesis is unknown

•fibromuscular intimal hypertrophy
(remodelation)

•loss of small arteries
•prothrombotic activity
•vasoconstriction

Imbalance between mediators of
-vasoconstriction a vasodilation
-growth inhibitors and growth factors
-antithromb. a prothromb. factors



Very rare idiopathic PAH 

mutations in signal pathways





Symptoms and sequelae of PH

progressive dyspnea

symptoms of right heart failure

symptoms of decreased cardiac 
output
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R ventricle L ventricle

insufficient filling

Decrease of 
cardiac output



Diagnosis

changes of the lungs + heart + lung vessels

-physical examination changes (auscultation),
symptoms of right heart failure
-RTG - angiography
-echokardiography
-ECG
-right heart catheterization
-ventilation-perfusion scan
-lung functions
-blood gases (oxygen, carbon dioxide)











Treatment (general)

treatment of the causes (L heart, coagulation…)

vasodilatation
oxygenotherapy – lung diseases

nitric oxide (NO) and its donors
prostacyclin
endothelin antagonists
calcium channel blockers

anticoagulation and antiaggregation therapy
antiimflammatory drugs

lung transplantation









The End





P srdeční komora L srdeční komora

zvýšený odpor
přetížení

nedostatečné plnění

Pravostranné
srdeční selhání

Snížení
srdečního výdeje
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