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Bronchial atresia of the left upper lobe
J. A. WADDELL, G. SIMON, AND LYNNE REID

From Westminster Hospital and the Institute of Diseases of the Chest, Brompton Hospital, London

Mass miniature radiography has brought to light
a number of unexpected, symptomless abnorm-
alities of the lung, and one of these is bronchial
atresia. It is a rare cause of a localized area of
emphysema that is characterized by the presence
of normally branching bronchi in the emphyse-
matous area, but these bronchi arise from a sac
which is blind on its proximal side. Three examples
of this disorder have recently been described by
Simon and Reid (1963), who could find only one
earlier case, that of Belsey (1958), but the pos-
sibility that the condition may be more common
will be discussed. Two additional cases are pre-
sented here ; the first, because it was possible to
make detailed studies of the lung function and
vascular arrangement in the anomaly; the
second, because for the first time a presumptive
diagnosis was made from the radiographic
appearances.

CASE REPORTS

CASE I A man aged 25 years had an M.M.R. in
1954, after which he was told that he had a cyst on
the left upper lobe. He did not present clinically
until his employers referred him to be assessed for
superannuation. He admitted that he had been a little
more breathless than his friends for as long as he
could remember; but he had been fit enough to do
skin diving. He had never had any symptoms of
respiratory infection nor had he ever smoked, and
his general health and that of his family had been
satisfactory.
On examination he was a fit-looking man of

6 ft. 1 in., in whom the only feature of interest was
diminished breath sounds in the left upper lobe. There
was no cyanosis or clubbing.
The chest radiograph showed hypertransradiancy of

the left upper zone with displacement of the media-
stinum to the right (Fig. 1). Pulmonary angiography
revealed poor filling with straightening and narrowing
of the arteries in the left upper lobe and downward
displacement of the arteries in the left lower lobe
(Fig. 2). The lung function tests before and after
operation are shown in Table I.
On opening the chest the surgeon reported that the

left upper lobe was emphysematous and occupied
most of the chest, the lower lobe being only about

one-quarter the normal volume. During the operation
the lingula collapsed but the apical region remained
distended. The left upper lobe was removed, dividing
the left upper lobe bronchus. No abnormal bronchial
artery was found, and no extra arteries going to the
emphysematous area were seen. His immediate post-
operative recovery was satisfactory, but he had an
abnormally persistent pleural reaction. Despite this
he maintains that he is less breathless.

Specimeni The lobe had deflated save for the apical
region, which was raised above the neighbouring seg-
ments to a height of several centimetres, but was less
in volume than it had been when in the body. The
elevated region was free of carbon, but over the
remainder some carbon was distributed in the usual
way in bands related to the line of the ribs.
At the hilum the main bronchial branches lay on

the cut surface anterior to the emphysematous area:
they had not been clamped. Neither of the two cut
bronchi supplied the region of emphysema, on whose
hilar aspect there was a firm, well-defined mass about
2 5 cm. in diameter.
The lobe was sliced in a roughly sagittal plane into

slices about 1 cm. thick. This revealed that the mass
was cystic (Figs 3 a and b) and represented a bron-
chus blind on its hilar aspect which branched dis-
tally into five main bronchial pathways each of
which branched normally; these could be traced with
naked-eye dissection to final dissipation into respira-

TABLE I
LUNG FUNCTION TESTS

Pre- Post- Pre-
operative operative dicted

Vital capacity (ml.) 5,080 5,400 5,460
Expiratory reserve volume (ml.) 1,290 1,370 1,350
Inspiratory capacity (ml.) 4,250 3,300 4,050
Functional residual capacity (ml.), 2,320 2,760 2,650
Residualvolume(ml.) l 1,030 1,390 1,300
Forced expiratory volume in 3,350 2,470 752o/o

1sec. (71%/) (53%)
Maximum breathing capacity

(I. /min.) 117
Peak expiratory flow rate (1. min.) 460
Arterial 02 saturation (%) 97
Nitrogen washout(single breath)
between 750-1,250 ml.(%) . 1-5

Carbon monoxide uptake (ml.
min. mm. Hg) .. l 26-8

Minute ventilation (1. min.)
Physiological dead space (Bohr 165

equation) (ml.) .. .. 126% T.V.

86 162
330 420-680
93 97

15

18-2
6 1
150

26% T.V.

1 5

> 14-0

< 302O
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B-onchial atresia of the left upper lobe

FIG. 1. Atresia of bronchus with emphysema in a man aged 25. Transradiant
avascular area upper half of left lung with peculiar linear shadows radiating from
a 1 cm. ring shadow lateral to the hilum.

FIG. 2. Same case as in Fig. 1. Angiogram, injection
left pulmonary artery. Very little flow into upper lobe
vessels; normal flow into lower lobe with crowding of
its vessels from compression by upper lobe.

R

tory tissue. There was no carbon present in the
emphysematous area (area 'B' in Fig. 3b), which
occupied roughly the posterior two-thirds of most of
the slices, but some carbon was identifiable in the
anterior third.
The pulmonary vessels on the surface were injected

(Fig. 4) by cannulating them separately. These all
proved to be veins, and it was found that the artery
had retracted and lay below the level of the cystic
bronchus. One region in the anterior segment was
not filled, and this accounted for the appearances in
the venogram; the relatively normal region is seen
in area 'A' of the illustration, and the emphysematous
region is seen in area 'B'. The pulmonary veins were
thinned and sparse in the emphysematous region and
the number of intra-acinar tributaries was reduced.
In area 'A' the appearance suggested some collapse
inferiorly, whereas cranially the lung was well
aerated, and, although not as emphysematous as
posteriorly, it contained carbon and well filled pul-
monary veins. The tributaries in the wall of the
bronchi in anterior and posterior regions were filled.
No bronchial artery to the posterior region was

reported by the surgeon.

Microscopy The epithelial lining of the atretic bron-
chus (A) is thin. Mucous glands are present with some
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FIGS 3 a and b. Same case as in Figs 1 and 2. (a) Slice of
left upper lobe with (b) diagram to illustrate atretic
bronchus, injected pulmonary vein, and emphysema.

basophilic, but predominantly eosinophilic, intra-
cellular material. The ca rtilage is eosinophilic.
Nerves can be identified. In the anterior region the
airways seem better developed; the cartilage, for
example, is basophilic.

In the region of emphysema the alveoli are very
large and very thin-walled, and few elastic fibres can
be identified ; the concentration of capillaries in the
alveolar walls seems reduced. Postero-inferiorly is a

region of alveoli compressed against pleura. Anteri-
orly, although the alveolar size is more normal, the
alveolar walls seem to have less than the normal
quota of capillaries.

CASE 2 A radiograph at the age of 7 in 1953 (Fig. 5)
showed a transradiant avascular area in the left
upper zone with band-like shadows near the hilum
unlike consolidation: the patient was treated with
short-term antibiotics. The Mantoux test was negative
and no tubercle bacilli were grown from the sputum.
In 1957 the transradiant area was more apparent and
the band-like shadows were less so. By 1962 (Fig. 6)
the band-like shadows appeared as a 15 cm. circular
opacity proximally with a second 2 cm. shadow lateral
to it with branches radiating from them. The
transradiancy had increased, suggesting an increase
in emphysema, and the change in the band-like
shadows suggested atresia of a bronchus, the branches
of which were distended with secretion, since the
bronchi had been unable to drain.

DISCUSSION

The abnormality in case 1 is an absence of the
bronchial connexion between the left main bron-
chus and the bronchi to the major part of the
left upper lobe. There is no evidence of super-
numerary bronchi or of this being a sequestrated
lobe, so the features are similar to those of the
cases previously described and the condition may
be labelled 'bronchial atresia'. The affected lobe

.216

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.20.3.214 on 1 M

ay 1965. D
ow

nloaded from
 

http://thorax.bmj.com/


FIG. 4. Same case as in Figs 1, 2, and 3. lijection of pulmonary vein of left upper lobe. The denser
blood vessel pattern is seen in the anterior segment, opposite arrow (area 'B' in Fig. 3).

*B.4
FIG. 5. Atresia of the bronchus in a girl aged 7. A
radiograph showing a transradiant avascular area in
the left upper zone with band-like shadows near the
hilum.

FIG. 6. Same patient as in Fig. 5, now aged 16. The
radiograph shows that the transradiancy has increased
and the band-like shadows now suggest that the branches
of the bronchus are distended with secretion.
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was the left upper in this patient as in the pre-
vious ones. This lobe is the commonest site for
congenital bronchial abnormalities in the lung
(Boyden, 1955), and there is no reason to suspect
that there is any specific local cause for bron-
chial atresia in this region any more than there
is for other developmental anomalies. The
absence of any similarity among abnormalities
found here also suggests that there has been an
embryological instability rather than a mechanical
cause (such as an abnormal arrangement of the
great vessels).
How does the atresia develop ? Does it repre-

sent a failure of normal growth or does the lesion
develop in a previously normal airway ? It is
not possible to give an answer to this, though the
fact that there is a more or less normal develop-
ment of the bronchi and alveoli distal to the
atresia suggests that it is the latter. The experi-
ment of Louw and Barnard (1955), in which they
tied off a mesenteric arterial branch in puppies
two weeks before birth, shows that atresia of a
hollow viscus may result from a vascular occlu-
sion and develop late in intra-uterine life. Their
findings favour a vascular occlusion, rather than a
failure of growth, as the cause.

It might be that some disturbance to the vas-
cular supply to the region of the atresia was
responsible for its development, not at the eighth
week when the lobar bronchus is the growing
point but at some time later after the sixteenth
week, for example, when the branching of the
bronchial tree is already complete (Bucher and
Reid, 1961).
What effect occlusion of a bronchial artery has

in embryonic life is not known. Because of the
low 02 saturation of pulmonary venous blood in
the foetus the bronchial blood supply may play a
more important part at this time than in the adult.
One is loath to accept occlusion of the bronchial
artery as the cause, as it is so difficult to establish
any damage to the lung by interference with this
vessel after birth.
The routine lung function tests before operation

were surprisingly normal in comparison with the
magnitude of the radiological abnormality, but in
fact the results are not unexpected considering the
patient's good exercise tolerance. The most
interesting point was the normal physiological

dead space, which implied air trapping in the
emphysematous area, and examination of the
specimen revealed that collateral ventilation was
the cause of the inflation. On the other hand, the
emphysema was causing a certain amount of col-
lapse of otherwise normal lung tissue, and this is
the main reason why this condition needs an
operation.
A presumptive diagnosis of bronchial atresia

has been made in case 2. The condition can be
suspected when an emphysematous area has no
bronchial filling on bronchography. When no
bronchogram is available the presence of shadows
at the hilum suggesting a bronchial cavity filled
with secretions or air, and associated with
emphysema in the same segment or lobe, may sug-
gest the diagnosis.

SUMMARY

Two cases of bronchial atresia are presented; in
one a presumptive diagnosis was made and in the
other the diagnosis was confirmed at operation.
The condition consists of a localized area of
emphysema containing normally branching
bronchi but arising from a dilated sac which is
blind on its proximal side. It is thought that it
may be caused by occlusion of the bronchial
artery to the affected area in the foetus at some
time after branching of the bronchial tree is com-
plete. In one case there was minimal disturb-
ance of respiratory function. The condition can be
recognized radiographically; particularly with
the aid of bronchography.

We are grateful to Dr. Peter A. Emerson for
permission to publish case 1, to Miss Jean Waldron
for the diagram, and to the Department of Medical
Illustration, St. Bartholomew's Hospital, for the other
illustrations.
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