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FIG. 9 (A).-Transversely cut section of pulmonary trunk taken at autopsy.
(Combined elastic and connective tissue stain x80.) Four-year-old girl
who suffered from primary pulmonary hypertension. Dense slightly
irregularly elastic tissue, with minimal atrophic change.

FIG. 9 (B).-Transversely cut section of pulmonary trunk taken at autopsy.
(Combined elastic and connective tissue stain x 80.) Six-year-old girl who
had suffered from primary pulmonary hypertension. Dense elastic tissue
is quite irregular.

A special study was made of the main pulmonary trunk following the suggestion by Heath et al.
(1959), and Heath (1959, 1960) that the congenital or acquired nature of pulmonary hypertension
in any given patient could be determined by a careful examination of the configuration of the elastic
tissue of the media. The pulmonary vascular resistance gradually diminishes after birth, producing
a fall in pressure within the pulmonary trunk. There are consequently atrophic changes of the
elastic tissue within its wall and a gradual change occurs from the fetal pattern, which is similar to
that found in the fcetal or adult aorta, in which elastic fibres are parallel and tightly packed. While
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the aorta retains this pattern into adult life, the pulmonary trunk undergoes simple atrophy and
changes to a pattern in which the fibres become broken up, develop rounded enlargements at the
ends of the fragments, and collagen fills the intervening spaces (Fig. 8). In our sections there was a
great increase in elastic tissue compared with that usually seen in the pulmonary arteries of children
who had normal pulmonary circulations (Brenner, 1935; Rosen et al., 1957). There was, however,
some discontinuity and the fibres were not as parallel nor as tightly packed as in the normal new born
infant. Furthermore, the younger the patient the more closely did the pattern resemble the faetal
one (Fig. 9A, 9B, 9C, 9D). One would have thought that, if a clear differentiation between adult
and fotal patterns were possible, the adult pattern might have been attained and retained after three
years of normal pulmonary artery pressure, if the findings of Heath et al. (1959) could be applied to
these unusual patients.

DISCUSSION
In considering the etiology, particularly of the rapidly progressive cases, one can exclude most

of the causes of obliterative pulmonary hypertension usually found in adults. Three possibilities
remain to be considered. The first of these is the retention of the thick muscular type of foetal
vessels with a high resistance to flow. The second is a thrombotic state initiated by small emboli
from peripheral venous thrombosis lodging in the lungs; and the third is an allergic arteritis affecting
only lung vessels, with subsequent thrombosis and organization.

In any of these, it is difficult at autopsy to know how much ofthe pulmonary vascular resistance
was contributed to by vasoconstriction, whether neurogenic or hormonal. Halmagyi (1959) pointed
out that this factor will vary from case to case and this concept will support the generally accepted
view that the cases in this group are aetiologically different. On the other hand Dresdale et al. (1951,
1954) believed that the resistance was mainly functional and, in support of this, pointed to the bene-
ficial effects of priscoline.

After consideration of clinical, electrocardiographic, and pathological material, a congenital
basis can reasonably be excluded, unless one accepts the contention of Evans et al. (1957) that con-
genital defects in the media of small muscular arteries cause an abnormal intimal hyperplasia.
There was a clear period of health before the sudden onset of symptoms varying from four months to
one year before death. The electrocardiogram in one patient supported the possibility of rapidly
developing ventricular hypertrophy of recent onset, but only one cardiogram was available in
each of the other two fatal cases. Although the arterial vessels were rather like those seen in foetal
lungs, it cannot be said that the muscular hypertrophy had been present since foetal life to support
the suggestion of a congenital etiology. Furthermore, the elastica of the pulmonary trunk did not
have a distinct foetal pattern. Harrison (1960), having examined sections from two of our cases
(Fig. 9A and 9B), believed without hesitation that this was an acquired disease. Heath (1960), who
also kindly examined the section in Fig. 9C was uncertain and said that this case was one of the only
two in which he had been unable to decide the congenital or acquired nature of the disease by this
examination.

There was no evidence at autopsy on macroscopic examination in favour of peripheral vein
thrombosis or inflammation. It could be argued that microscopic peripheral thrombi might pass
to the lungs and lodge there where larger thrombi may develop (Wood, 1959). There was, however,
a suggestion that the illness was the result of an auto-immune process from the preceding history in
two of the three patients who died. It is true that there was no supporting laboratory evidence for
an auto-immune reaction, but it could have been that this process was by then quiescent although it
had left a permanent structural change in the vessels. Mackay (1959) of the Walter and Eliza Hall
Institute in Melbourne had no experience of an auto-immune process affecting the lungs alone and
the sections in no way resembled those of Read (1958) who produced a pneumono-toxic pneumonia
in rats by instillation of rabbit anti-rat lung serum into the respiratory passages of the rat. Arteritis
was not a prominent feature of his sections.

Although the four cases discussed in this paper were not exactly similar in clinical or pathological

613

group.bmj.com on September 24, 2017 - Published by http://heart.bmj.com/Downloaded from 

http://heart.bmj.com/
http://group.bmj.com


FARRAR, REYE, AND STUCKEY

FIG. 9 (C).-Transversely cut section of pulmonary trunk taken at autopsy.
(Combined elastic and connective tissue stain x 80.) Nine-year-old boy
who had suffered from primary pulmonary hypertension. The elastic tissue,
though not of the foetal type, is denser and more tightly packed than that
which occurs in a normal pulmonary trunk at similar ages.

FIG. 9 (D).-Transversely cut section of pulmonary trunk taken at autopsy.
(Combined elastic and connective tissue stain x 80.) Ten-year-old boy who
had died from tetanus, showing normal atrophic changes in the elastic tissue
of the pulmonary trunk.

detail, at least they had two points in common: they represented acquired diseases and had as their
dominating feature thromboses in pulmonary vessels. Whether the fact that this disease is usually
observed in adults supports the theory of an auto-immune process remains to be seen. It is hoped
that these cases described in children may offer a clue in a hitherto difficult problem.
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SUMMARY

Four cases of primary pulmonary hypertension are described in children, aged four to nine
years. Clinical, electrocardiographic, radiographic, and cardiac catheterization findings are similar
in most respects to the cases usually described in adults.

The group is distinct from another group of infants who died with right ventricular hypertrophy
and right ventricular failure that remained unexplained after autopsy.

A lysergic acid derivative with anti-serotonin properties (UML 491) in modest dosage failed to
reduce the pulmonary vascular resistance in two cases.

Clinical and ancillary evidence suggested that the disease was an acquired one. Examination
of the main trunks of the pulmonary arteries was carried out in the three fatal cases, but unequivocal
support for the acquired nature of the disease was not obtained. Thrombosis in small arteries was
the dominating feature in the lungs.

No certain cause for the pathological changes was discovered, nor was it suggested that the cause
was the same in each case.

Three of the four cases presented for examination within a period of two months.
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Children's Medical Research Foundation for his advice and criticism; Dr. W. A. Seldon, cardiologist to
St. Vincent's Hospital, Sydney, for extending every facility to us to observe one of the patients; Mr. H. J. Mitchell,
chief medical technologist, Institute of Pathology, Royal Alexandra Hospital for Children, Sydney; Mr. C. Noble,
clinical photographer to the Royal Alexandra Hospital for Children, Sydney; Mrs. J. V. Roberts, secretary to the
Children's Medical Research Foundation; and to the medical and technical staff of the hospital who made the care
and observation of the patients possible.
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