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Chottivittayatarakorn P. Pulmonary Hypertension in Children. Chula Med J 1991 Dec; 35(12):
853-864

Elevation of pulmonary arterial pressure may be caused by pulmonary vascular disorder
or secondary to many diseases of the lungs, chest wall, and heart. The pathophysiology of
pulmonary hypertension is secondary to vascular obstruction, vasoactivity, increased circulation,
and increased pulmonary venous pressure. The clinical features of pulmonary hypertension
depend on the nature of the underlying disease. Right ventricular failure, low cardiac output,
and impaired gas exchange are the connsequences of pulmonary hypertension. In many
instances, pulmonary hypertension can be diagnosed utilizing physical examinations and
noninvasive tests such as Doppler echocardiography and radionuclide study. Right heart
catheterization, wedge angiography, and/or lung biopsy are necessary to confirm the diagnoses
and may determine the prognosis. Therapeutic interventions include correction of the underlying
causes, maintenance of cardiac output and coronary perfusion pressure, avoidance of factors
known to increase pulmonary vascular resistance, and utilization of drugs to reverse pulmonary
arteriolar constriction. Prevention or early recognition and intervention are particularly
important for this condition.

Key words: Pulmonary hypertension, Children.

Reprint request : Chottivittayatarakorn P, Department of Pediatrics, Faculty of Medicine,
Chulalongkorn University, Bangkok 10330, Thailand.
Received for publication. September 3, 1991.

MmN INYIEed ansuwnumand RNt ingndy



854

. 4 .

Pulmonary hypertension wanafismsitlanaue
lunsaaiieauas pulmonary gafuniemunddmiy

x a ol Qe A a
07U 9 lunmazundaanuduaiovesnnuauly
NEDALADAUAT pulmonary (mean pressure) 1.ul.ﬁninq
3 ar € a1 v ] (1)

anni 6 §lenw dedesndt 20 mmHg" sunquas
mifinnuaulunsenfionias pulmonary giRaUnG
nasiasnnnanuieUndinmelunseaiieauas  pul-

monary (primary pulmonary hypertension) YELIRI

Table 1.

Twlsor! Tw@inusinns

YMAININIYNI

masunIndeauaasnnuRaUndluszuumwinls nieTsuy

vl . “ (2) a 1 o o

wlauazvaaaiRoauast? (@131 1) uﬂﬁlquummg
A Qs - o

anudnlaneaiulesew e madule uazmsnieom
A ~ X (2-6) o & g v‘l a

Y9 MaaaLdaauad pulmonary \WNIU26) miidhlats
- A

nalnnsifensifouwyaizaivseaifoauadlumaz

-l .

7§ pulmonary hypertension §INIINIIUNKNNT

Ny .
S mstesnuuasldmssnsnauaisuaunlidnng

. L XuX
wmnmﬂsﬂ'lun:ﬂwmmuﬁw(?)

Causes of pulmonary hypertension in children.

Cause

Examples

1. Heart disease

2. Hypoxia

3. Persistent pulmonary hypertension
4. Thromboembolic disease

5. Portal hypertension

6. Collagen vascular disease

~1

Drugs
8. Unexplained

With increase pulmonary blood flow.
With increase pulmonary venous pressure.
Acute or chronic hypoxia

Lung disease

Disorders of chest wall

Ventriculovenous shunts

Liver disease

Rheumatoid arthritis

Lupus erythematosus
Aminorex

Arterial or venous abnormality
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Figure 1. Diagram of extension of medial smooth
muscle in the wall of arteries. Extension
of muscular region shown by the black
lines. No acinar muscle in fetus. Postnatal
gradual extension of muscle to the periphery.
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Figure 2. Diagram of the cell in the wall of the
intraacinar arteries. The smooth muscle
(m), intermediate cell (I) and pericyte (p)
are found in the basement membrane of
the muscular, partial muscular and non-
muscular arteries respectively.
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PVR = Pou = Pia
Qp
AP nl
R = & = —

Tow PVR = Pulmonary vascular resistance
P.. = Mean pulmonary artery pressure
P,, = Mean left atrium pressure
Qp = Pulmonary blood flow
R = Resistance
AP = Pressure difference between inflow

and outflow of lumen
Q = Flow volume
1 = Length of the lumen
n = Viscosity of fluid

Radius of the lumen
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Table 2. Mechanisms of pulmonary hypertension.

Mechanism

Clinical example

Increase venous pressure

Increase blood flow

Increase blood viscosity

Decrease effective radius of arterial bed
1. Loss of vessels

2. Vascular obstruction

3. Narrowing of luminal diameter

Mitral stenosis

Left ventricular failure
Left to right shunts
Polycythemia

Diaphragmatic hernia
Thromboembolism

Chronic hypoxia

Primary pulmonary hypertension
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Figure 3. M mode echocardiography recording from
patient with severe pulmonary hypertension.

Note that pulmonary valve leaflets
gradually move posteriarly in diastole,
with loss of a wave and the presence of
mid systolic notching (N).
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Figure 4. Diagram of pulmonary artery flow velocity
obtained from pulmonary trunk. Demon-
strate method of measurement of accele-
ration time (AT), right ventricular ejection
time (ET) and pre-ejection period (PEP).
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Figure S. Doppler echocardiography of pulmonary
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Table 3. Vasodilator agents of possible benefit in primary pulmonary hypertension.

Alpha adrenergic blockers
Tolazoline
Phentolamine
Prazosin

Alpha adernergic agonists
Isoproterenal

Prostaglandins
Prostacyclin

Direct smooth muscle relaxants

Hydralazine
Minoxidil
Diazoxide
Nitroprusside

Calcium channel blocker

Nifedipine

Converting enzyme inhibitors

Captopril
Enalapril
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