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Annotation

Bronchopulmonary dysplasia

All those working in intensive neonatal care will
have had first-hand experience of bronchopulmonary
dysplasia (BPD).' Yet reading the extensive reports
on the subject it is difficult to find any agreement on
the incidence, aetiology, or indeed, on the most
appropriate management. A timely attempt to pool
our knowledge of this condition was made by the
National Heart, Lung, and Blood Institute, who set
up a workshop on BPD, the proceedings of which
have recently been published.2

Definition

The first problem is one of definition. It is not
difficult to diagnose the condition in a preterm baby
who has required prolonged intermittent positive
pressure ventilation (IPPV) for hyaline membrane
disease, and who subsequently has a chronic
respiratory disease lasting for months, associated
with hyperinflation, dense linear opacities, and
scattered translucent cysts on chest x-ray, equivalent
to stage IV, as defined by Northway and Rosan.3 At
the other extreme4 some would include all babies
who had any x-ray abnormality at age 30 days
associated with hypoxia, carbon dioxide retention, or
oxygen dependence. This definition will inevitably
include babies with the Wilson-Mikity syndrome, a
condition which probably represents a functional and
anatomical immaturity of the small airways,5- and
repeated aspiration. The picture is further com-
plicated by histological evidence that the changes of
BPD are more often present in babies surviving
hyaline membrane disease than wQuld be expected
from the incidence of the condition clinically.7
Abnormalities of lung function can be detected in the
ensuing months in a high proportion of preterm
babies requiring IPPV.8-9 These findings suggest that
there is a continuous spectrum of disease, and provide
some explanation for the wide variety in the incidence
of the disorder, ranging from less than 3% to as
high as 38 %4 of all preterm babies. The problem of
precise definition also makes retrospective studies of
incidence difficult to assess but the evidence suggests
that in the last few years improvements in ventilatory
techniques have not only resulted in higher survival
rates but have also led to a fall in the incidence of
BPD,10 or at any rate not an increase.1' However,

most authorities would agree that the diagnosis can
be established if there is a history of IPPV or
prolonged high oxygen administration, clinical
evidence of lung damage persisting for at least one
month, and x-rays showing transluscent cystic areas
and dense bands of fibrosis. In one of the early
papers3 Northway and Rosan described radiological
values from a generalised ground glass appearance
(stage I), through dense areas of parenchymatose
opacification with intervening normal lung (stage II),
to the striking x-ray seen in stage IV. Others have
been unable to support these findings, and it is likely
that stages I and II represent the acute and resolution
phases of hyaline membrane disease.

Aetiology

The aetiology of BPD has generated more discussion
than any other aspect. Northway and his colleagues
considered that most of the damage was due to
oxygen toxicity.1-3 Certainly similar lung lesions can
be produced by exposing newborn mice and other
animals to 100IK oxygen for 6 weeks,"1 although the
brunt of the disease tends to fall on the alveoli
whereas in BPD more of the damage is at the level of
the airways. Further evidence implicating oxygen has
been provided by the occasional reports of BPD in
babies with respiratory distress syndrome who have
not been ventilated.12-"3 It has also been claimed
that BPD represents a delayed recovery stage of
hyaline membrane disease. This is unlikely as the
condition has also been reported after IPPV for a
wide variety of neonatal cardiorespiratory dis-
orders.'4 The single most important factor is almost
certainly artificial ventilation, as this not un-
commonly causes the picture of BPD even when
oxygen concentrations of 60% have not been
exceeded.9 15-16
The presence of interstitial air and also of patent

ductus has also been incriminated and indeed does
appear to be associated with the development of
BPD.7-'8 Whether this merely reflects the severity of
the initial lung lesion has not yet been defined. The
presence of an endotracheal tube with secretion
retention and local infection provides yet a further
mechanism for lung damage.
The evidence suggests that this is a disorder
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resulting from a number of insults, but that the most
important single factor is high pressure ventilation
producing changes that can be exacerbated by
exposure1 to high oxygen concentration.

Prognosis

Much has been written about the long-term
prognosis. This is inevitably related to the severity of
the disease but, of those with stage IV BPD, up to
40% are likely to die, often at about 3j months of
age,19 generally with secondary bacterial or viral
infection and cor pulmonale. Those surviving show
progressive improvement during the succeeding
months although x-ray changes tend to persist for at
least 2 years. Lung function abnormalities and
disordered lung growth are likely to persist through-
out childhood and may sow the seeds of respiratory
problems in adult life.

Prevention and treatment

From what has been learnt about important patho-
logical factors, exposure to high inflation pressures
and high oxygen concentrations should be kept to a
minimum compatible with adequate oxygenation.
BPD rarely if ever occurs in babies ventilated using
external negative pressures2O but, as this is a relatively
ineffective method of respiratory support, the babies
surviving are unlikely to have had severe hyaline
membrane disease. Corticosteroids are contra-
indicated in the acute phase as there is evidence
that the newborn lung is relatively resistant to
oxygen toxicity, perhaps due to immaturity of the
hypophyseal adrenocortical response to stress.
Certainly hypophysectomy and adrenalectomy are
known to protect against oxygen toxicity.21 Generous
doses of vitamin E have been recommended in the
acute phase on the assumption that oxygen toxicity
is of major importance. It is known that vitamin E
acts as an antioxidant in the lungs and that vitamin
E-deficient rats have an increased susceptibility to
lung oxygen toxicity which can be reversed by the
administration of vitamin E.22 Preterm babies tend
to have a relative vitamin E deficiency. So far,
controlled trials on this form of treatment, using
daily doses of up to 20 mg/kg intramuscularly are
encouraging but not conclusive.23 Fluid restriction
during the first few days of life has been advocated by
some workers in an attempt to reduce the frequency
of patent ductus.24 Others recommend the early use
of indomethacin or, failing that, surgical closure of
the duct in any baby requiring IPPV for hyaline
membrane disease who has a significant shunt.25
Closure of a large shunt undoubtedly produces a

more compliant lung, so that lower inflation pressures
can be used to achieve acceptable blood-gases.

In the ensuing months babies with BPD are
susceptible to repeated respiratory tract infections
which can be viral or bacterial. As these babies
inevitably have poor lung drainage it would seem
reasonable to teach their parents to give regular
physiotherapy and to treat infections generously
with a broad spectrum of antibiotics.
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