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(vessel anomaly, shunts)
- vasodilatation




(reduction of vessel

o]:Te)

— vasoconstriction
-increased pressure from
pulmonary veins (LA, LV)







Table 1. Diagnostic Classification of Pulmonary Hypertension.*

Pulmonary arterial hy pertension
Idiopathic
Familial
Associated with
Collagen vascular disease
Congenital left-to-right shunt
Portal hypertension
Infection with human immuneodeficiency virus
Drugs and toxins
Other conditionsT
Associated with substantial venous or capillary involement
Pulmeonary venc-occlusive disease
Pulmonary capillary hemangiomatosis
Persistent pulmonary hypertension of the newbaorn

Pulmonary hypertension with left heart disease

Left-sided atrial or ventricular heart disease
Left-sided valvular heart disease

Pulmonary hypertension associated with lung disease or hy poxemia or both

Chronic obstructive pulmonary disease
Interstitial lung disease
Sleep-disordered breathing

Alveolar hypoventilation disorders
Chronic exposure to high altitude
Developmental abnormalities

Pulmonary hypertension due to chronic thrombotic or embolic disease or both

Thrombeembelic obstruction of proximal pulmenary arteries
Thromboembelic obstruction of distal pulmonary arteries
Monthrembotic pulmonary embolism (tumor, parasites, foreign material)

Miscellaneous

Sarcoidesis, pulmonary Langerhans'-cell histiogtosis, lymphangiomatosis,
and compression of pulmonary vessels (adenopathy, tumor, and fi-
brosing mediastinitis)

* This classification was adapted from Simonneau et al.®

7 These conditions include thyroid disorders, type 1 glycogen storage disease,
Gaucher's disease, hereditary hemorrhagic telangiectasia, hemoglobinopa-
thies, myeloproliferative disorders, and splenectamy.




— loss of pulmonary tissue
— thromboembolism
— hypoxia




2. postcapillary

3. precapillary
restrictive — loss of pulmonary tissue
obstructive — thromboembolism
active-vasoconstrictive — hypoxia

4. pulmonary arterial hypertension




Excessive blood flow through the lung vessels.

Patent Ductus Arteriosus

Patent Ductus Arteriosus
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1. hyperkinetic

3. precapillary
restrictive — loss of pulmonary tissue
obstructive — thromboembolism
active-vasoconstrictive — hypoxia

4. pulmonary arterial hypertension
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1. hyperkinetic
2. postcapillary

obstructive — thromboembolism

4. pulmonary arterial hypertension




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

-syndrome of 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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1. hyperkinetic
2. postcapillary

restrictive — loss of pulmonary tissue

active-vasoconstrictive — hypoxia

4. pulmonary arterial hypertension




e arteries are occluded by thrombus and emboli

 may be asymptomatic in the beginning (if not
massive)

e vasoconstriction

* non perfused areas can be normally ventilated

e continous increase of obstructed areas
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1. hyperkinetic

2. postcapillary

3. precapillary
restrictive — loss of pulmonary tissue
obstructive — thromboembolism
active-vasoconstrictive — hypoxia




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

e normal pulmonary wedge pressure (15) and

normal end-diastolic pressure in LV




More causes,

exact pathogenesis is unknown

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




Very rare

mutations in signal pathways
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Figure 2. In confrast to the nomal pul-
monary artery, lung biopsy in palients with
pulmanary hypardensiocn may show a varialy
of lasions: the longitudinal smoolh muscle hy-
partrophy of chronic hypozia, the symmeiric
venaus intimal fibrosis of venous hyperian-

sion, the eccantric infimal fibrosis and fibrous
seplaa of chronic thromboembalism, the
nacrofic madia of fibAnoid necrosis, or the
plexifarm lasion of primary plaxogenic arari-
apalhy (not shown) (Adaplad from Rounds
and Hill, 1884)
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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)
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Figure 3. Right Pulmonary Angiogram Showing Features of Chronic Thromboembolic Disease.

The arterior-posterior view (Panel A) shows abrupt narowing in a rounded fashion (" pouch defect”) of the right interlobar artery
{arow), followed by opacification of vessels to the right lower lung field. An intralurminal thrombus (arrowhead) is presant in the pros-

imal upperlobe artery. The lateral view in the same patient (Panel B) shows the extent of thromboembaelic obstruction. The vessels
in the right middle lobe are dilated, with complete obstruction of flow to the right lower lobe (arrow).
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Figure 1. Representative Perfusion Lung Scan in a Patient with Chronic Thromboembaolic Pulmonary Hypertension.

The wventilation study inot pictured} showed no abnormalities. The perfusion scan shows muktiple, segmental, mis-
miatched defects. Panels A and B show the posterior and anterior views, respectively. In Panel C, which shows the laft

lsteral views, thers is a segmental defect imsalving the lingula {arrowl. In Panel [, which shows the right lateral wiews,
areas of hyperperfusion involsing the posterior aspect of the right upper lobe as well as the right middle lobe larrowheads)

are interspersed with areas of relative by poperfusion imsolving the anterior aspect of the right upper lobe larrowe ) and the
majority of the lower labe.
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Figure 1. Ventilation—-Perfusion Scans and Pulmonary Arterio-
grams of Patients with Primary Pulmonary Hypertension and
Chronic Thromboembaolic Pulmonary Hypertension.

E shows similar lung scans of a patient with chronic thrombo-
embolic pulmonary hypertension. Panels C and D (facing page)
show pulmonary arteriograms of a patient with primary pulmao-
nary hypertension and a patient with chronic thromboembolic
pulmonary hypertension, respectively. The arrows in Panel D in-
dicate intravascular bands and abrupt cutoffs, which are typical
of chronic thrombotic disease. R denotes right, L left, P posteri-
or, A anterior, RAO right anterior oblique, LAO left anterior ob-
lique, RPO right posterior oblique, and LPO left posterior ob-
ligue.
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Figure 3. Therapeutic Approaches to Pulmonary Hypertension.

A model pulmonary arterialar system and alvealus are illustrated, with the sites of action of each of six major classes
of agents. Pulmonary vascular smooth-muscle cells are indicated in crange, platelets in purple, leukocytes in blue
with pale nuclei, and fibrin as tan strands.
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Figure 1. Targets for Current or Emerging Therapies in Pul y Arterial Hypertension.

Three major pathways involved in abnormal proliferation and contraction of the smooth-muscle cells of the pulmonary artery in patients with
pulmenary arterial hypertension are shown. These pathways correspond to impertant therapeutic targets in this conditien and play a role in
determining which of four classes of drugs — endothelin-receptor antagenists, nitric oxide, phosphodiesterase type 5 inhibitors, and prosta-
cyclin derivatives — will be used. At the top of the figure, a transverse section of a small pulmonary artery (<500 pm in diameter) from a patient
with severe pulmonary arterial hypertension shows intimal proliferation and marked medial hypertrophy. Dysfunctional pulmonary-artery en-
dothelial cells (blue) have decreased production of prostacyclin and endogenous nitric oxide, with an increased production of endothelin-1 —
a condition promeoting vasecenstriction and proliferation of smesth-muscle cells in the pulmonary arteries (red). Current or emerging thera-
pies interfere with specific targets in smooth-muscle cells in the pulmonary arteries. In addition te their actions on smooth-muscle cells, pros-
tacyclin derivatives and nitric oxide have several other properties, including antiplatelet effects. Plus signs denote an increase in the intracellular
concentration; minus signs blockage of a receptor, inhibition of an enzyme, or a decrease in the intracellular concentration; and cGMP gyclic

guanosine monophosphate.

orsurgical sterilization has been proposed, butthe Many centers treating patients with pulmonary ar-
procedures that are required can promote bleeding terial hypertension recommend oral contraception
and may be impossibleto perform in severelycom- with progesterone derivatives or low-dose estro-
promised patients. Vasectomy for the long-term gens, provided that the patient has no history of
male partner or spouse has also been proposed. thromboembolic disease or thrombophilia.
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Figure 4. Intralurminal View of the Pulmonary Artery during Thrombosndarterectomy.
The fibrotic, thrombosmbolic material is grasped with a forceps and circumferentially dissected from
the vessel wall with an aspirating dissector. The material is then grasped at a more distal point, and
the process is repeated until all the material has been removed and the patency of the vessel restored.
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FicugrE |. Pathophysiology of Pulmonary Hypertension

Genetic Pradisposition
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Fiqure 1. In genstically predisposad persons, andothelial call injury
can sal off a vicious cyele leading to the development of primary
pulmonary hypartension. First, the injury results in an imbalance of
vasoachve madialors favoning vasoconsinction. In fum, growth factors
are released, causing vassel wall thickaning (remodeling). This
promolas coagulation and fibrinodytic dafects, which pracipitate in situ
thrombosis. Tha nat affect is sustained pulmonary hypedansion,
causing more endothalial call injury. TB=thromboxane, PG=prosia-
glandin, ET=endolhelin, NC=niln: oxida, POGF=plalelst-derived growth
factor, VEGF=vascular endothalial growlh factor, TGF=transiorming
growdh factor,




	aicc_url: 
	aicc_sid: 
	session_id: 
	command: 
	version: 
	aicc_data: 
	connectresponse: 
	isfdf: 


