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IDIOPATIDC COR PULMO ALE I AFRICA CIDLDRE

Fig. 2. X·ray of chest showing marked right atrial and ventricular
enlargement.
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Cor pulmonale in children is comparatively rare and there had to be abandoned because the child
are not many conditions that enter into the differential arrhythmia. Over the next 2 or 3 week
diagno i . The most important cau es are chronic lung 0 er the praecordium and the diastoli
disease (unresolved pneumonia, emphysema, etc.), and pul­
monary hypertension, which may be primary or secondary
to congenital heart disease. In addition, in recent years
reports have appeared of the Hamman-Rich syndrome in
infants and children.' -·

We report 5 cases of a cardio-respiratory syndrome in
children whose clinico-pathological features did not fall
into the u ual categories of cor pulmonale.

CASE 1
V.M., an African male aged 25 months, weighing 26 lb., was
admitted on 9 September 1958 to Baragwanath Hospital with
a history of cough and swelling of the whole body of 2 days'
duration. He had been admitted to another hospital for the
same complaint on 2 occasions in the previous 6 months. He
was extremely dyspnoeic, cyanosed, and oedematous \vith a
raised jugular venous pressure. There was gross cardiomegaly,
hepatomegaly and ascites, with coarse crepitations in both lung
bases. The cardiac impulse was strongest over the lower end of
the sternum, and there was a grade I apical systolic murmur.
The peripheral pulses were good and the extremities warm.

o finger clubbing was present. The heart rate was 114 with
regular rhythm and the. blood pressure was 80/40 mm.Hg. The

Fig. 1. Electrocardiogram showing eight axis deviation - + 120';
right atrial enIargement - tall peaked P waves V" V,; marked
eight ventricular hypertrophy and strain - systolic overload (tall
R waves with depressed ST segments and inverted T waves V, - VJ.

ECG pattern showed a large right ventricle (Fig. 1) which was
confirmed radiologica1ly (Fig. 2). He was given oxygen and
digitalis and after 48 hours had responded very well, with
disappearance of the cyanosis and the systolic murmur. The
2nd pulmonary sound was accentuated, but unsplit. At this
time a loud early diastolic murmur was audible in the 2nd left
interspace, but disappeared after 24 hours. During con­
valescence an attempt at cardiac catheterization was made, but

AV,., AYL left interspace came and went without explanation. He
recovered completely from the congestive cardiac failure and
left ho pital 32 days after admi ion.

He was re-admiUed 6 weeks later with igns of cor pulmonale
and with bronchopneumonia. He responded fairly well to
treatment and was sent home on the 23rd hospital day. A
month after leaving hospital he was again re-admitted with
severe cor pulmonale which failed to respond to treatment,
and died on the 28th hospital day.
Autopsy Findings

There was light oedema of the lower limbs. The heart was
markedly enlarged (weight 225 G., expected weight about
56 G.) from hypertrophy and dilatation of the right ventricle
and right auricle. The anterior wall of the right ventricle
measured 9 mm. at the outflow tract. The epicardium, myo­
cardium, and all the valves appeared normal, but the main
pulmonary trunk was ·slightly wider than the aorta. There was
no evidence of any congenital cardiac defect.

The lungs (combined weight 310 G.) were almost double the
expected weight. The pleural surfaces were smooth and
presented a mottled appearance, dark-red areas alternating with
paler greyish areas. Scattered sub-pleural petechiae were
present. There was slightly increased resistance on cutting the
lungs, and the parenchyma also presented a mouled-red
appearance. In addition there were about 12 small, round,
greyish-white nodules, measuring about I mm. in diameter,
scattered throughout the parenchyma of both lung .

The hilar and tracheobronchial lymph nodes were of normal
size and appeared healthy. The pulmonary vessels were normal
and the remaining organs showed congestion only.
Microscopic Examination

The heart showed hypertrophy of the muscle fibres of the
right ventricle. There was no evidence of rheumatic carditis
and the valves were normal.
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The lung picture was fairly uniform in multiple sections from
both lungs. There were numerous macropbages in most of the
alveoli. They were large, many had lobed nuclei, and many
were multinucleated (Fig. 3 and 4). Tbeir cytoplasm contained
granules whicb were periodic-acid- chiff (PAS) po itive. and
remained so after diastase digestion. A few macropbages
bowed cytoplasmic vacuoles; some contained small quantities

of lipid and many contained haemosiderin granules. 0

inclusion bodies were found. The alveolar epta were thickened,
and the septal capillaries congested and increased in number.

There was minimal septal cellular infiltration, consi ling of
occ ionaJ Iympbocytes, histiocytes and rare neutrophil
leu ocytes (Fig. 5). ome alveoli showed swelling of their lining
cells. i1ver impregnation showed a moderate increase in the
thi kn and number of reticulin fibres. In some areas these
forme.d a broad interlacing meshwork surrounding the septal
apillaries (Fig. 6).

ectiOTlS of the small nodul showed tbem to be granulo­
mata with necrotic eosinophilic centres. Outlines of the septal
capillaries were still visible in the granular debris. Surrounding

3. Low-power ection of lung showing numerous macropbages in the alveoli (haematoxylin and
4. High-power photograph of Fig. 3 sbowing numerous large macropbages in tbe alveoli.

Fig. 5. Thickened alveolar septa with moderate cellular infiltrate (haematoxylin and eosin X 120).
Fig. 6. Moderate reticulin proliferation in alveolar septa (Gordon and Sweet silver impregnation X 480).
Fig. 7. Section of a granuloma showing necrotic centre (haematoxylin and eosin X 45).
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the necrotic centres there was a zone of macrophages, fibro­
blastS and oc asional foreign-body-type giant cell. tain for
tubercle bacilli and fungi were negative (Fig. ).

The bronchi and bronchioles were normal. The pulmonary
rteries were in the main normal, although a few mall

branches showed slight recent intimal thickening, and, in I or
2 instances, recent antemortem thrombi.

The hilar lymph nodes howed non-specifi reactive hyper­
plasia with marked cong tion and me haemosiderosi .

ction of the remaining vi cera showed pa ive conge tion
only.

UMMARY OF CLtNICAL A 0 PATHOLOGICAl. Fl 1DING
REMAlNlNG 4 CA E

The clinicl>-pathological features f these 4 cases were th e
of cor pulmonale of unknown aetiology. The ages of the
children varied from 10 month 10 _ t year. and they all
presented at hospital with cough, oedema and dy pnoea, all of
about 2 weeks' duration. All the ubje pre enled during a
2-month period.

Clinically, the sign were those of cor pulmonale with
congestive cardiac failure. While in the ward, over a period
of a few months, the cardiomegaly increased rapidly. Labora­
tory investigations were negative. There was no evidence of
whooping cough, bronchiectasis, emphysema, asthma, fibra­
cvstic di ease, rheumatic fever or tuberculosis. Three patients
gave a past history of bronchopneumonia and 1 had had
whooping cough 1 year previously. The family histories were
non·contributory. These children failed 10 respond to the usual
measures adopted for cardiac failure, and they all died 1t - 11
months after the onset of symptoms.

At autopsy, the pertinent findings were confined to the heart
and lungs. The hearts were grossly enlarged owing to right
ventricular hypertrophy, the weights varying from It to 4
times the expected weight. There were no congenital cardiac
abnormalities. The lungs were uniformly enlarged, heavier
than normal, and showed increased resistance to cutting. The
parenchyma showed a diffuse moWing, dark-red areas alter­
nating with those of normal colour. Some of the other cases
showed focal bronchopneumonia. The hilar lymph nodes were
normal in all cases. The remaining organs showed the effects
ofcMonicp~veco~estion.

Microscopic examination of the hearts showed muscle hyper­
trophy only. There was no evidence of a rheumatic carditis.
Sections of the lungs showed a fairly uniform picture. umerous
macrophages were present in the alveoli and these often
contained haemooiderin and some PAS-positive material.
Occasional macrophages contained small amounts of fat. Areas
of intra-alveolar haemorrhage were frequent, and scanty hyaline
membrane was seen in one case. The alveolar septa howed
proliferation of the capillaries. None of these cases howed the
granulomata observed in case 1. There was no evidence of
tuberculosis, and the featOres were not those of alveolar pro­
teinosis. Stains for fungi, bacilli and inclusion bodies were
uniformly negative. .

Bronchopneumonia of varying severity was seen in most
cases. There was no evidence of pneumocystis carinii. Pulmo­
nary vascular changes, when present, were mild and probably
econdary to pulmonary hypertension.

DISCUSSIO

The difficulty in these cases was that of identifying the
di ease process in the lungs. There wa perhaps some
re emblance to diffuse interstitial fibro 's of the lungs of
the Hamman·Rich type.' Although rare in children, several

ca have been d cribed und r the age f 10 year , the
youngest being 7 month ;-. and r enlly a imilar ondi­
tion ha been d cribed in premature infants." Heppl ton'
wa the fir t to no e that the fibrou proliferation in the
al eolar epta in the Hamman-Ri h yndrom w f
reticular rather than collagenous type. Golden and Bronk"
considered that the fundamenta~ I ion wa reticular hyper­
pia ia a ociated .. ith va cular chang . Tru fibro i do
occur, but tend to be focal rather than diffu e and does
not ob cure the fundamental vas ular and reticular hyper­
pia ia.

It i po ible that ome of the changes in the alveolar
epta in our ca es could have been brought about by

o ygen admini tration. Pratt" presented evidence to how
that, with oxygen inhalation for a little a 2 day pul·
monary alterations, con i ting of capillary conge tion and
proliferation, may be observed. fter continuou inhalation
for approximately 2 week, diffuse fibro i ha been
encountered. The lesions are thought to be re er ible until
fibrosi~ upervenes. Our ubjects were admitted with cor
pulmonale and then given oxygen. While the oxygen could
thus not ha e caused the irtitial heart failure, it may have
played a part in accentuating the reticular proliferation in
the lung.

Intra·alveolar haemorrhage wa a frequent finding in
our cases and macrophages containing haemo iderin were
prominent. These changes were, however, probably from
the congestive cardiac failure and not evere enough to
warrant a diagno i of idiopathic pulmonary haemo idero·
i . The changes in the pulmonary ela tic ti ue were not

remarkable, and foreign-body giant cells containing en·
gulfed ela tic tissue were not observed.

The ignificance of the granulomata in ca e 1 remain
uncertain.

SUMMARY

Five cases of cor pulmonale of obscure aetiology in
children are described. A pos ible relationship to the
Hamman-Rich yndrome is discus ed.

We wish to thank the Superintendent of Baragwanath Hoo­
pital for permission to publish, the Radiology Department
for the X-rays, Prof. B. J. P. Becker for advice, and the
Director of the South African Institute for Medical Research
for facilities granted. Mr. M. Ulrich of the photographic
department of the SAIMR produced the photographs.
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TRA SVAAL SOCIETY OF PATHOLOGISTS
SUMMARIES OF SCIENTIFIC PAPERS*

1. PULMO ARY ALVEOLAR PROTEINOSIS

REPORT OF A CASE AND A WSTOCHEMlCAl. INVESTIGATION

PROF. B. J. P. BECKER, Department of Pathology and Micro­
biology, University of the Witwatersrand, Johannesburg

• Read at a meeting of the Society held at Onderstepoort, Pretoria, on
Jl March 1961.

J. The fir t case to occur in South Africa of a newly
described di ease, pulmonary alveolar proleinosis, was described.

2. Histochemical investigation how that the alveolar con·
tents contain abundant mixed lipids lying in a large pool of
mixed mucins and trace of protein.

3. The histological appearances include a previously unde­
cribed ela tolysi and till , together with marked alveolar-cell


