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FIG. 6.-a) Collapse of right middle and lower lobes; (b) broncho-
gram showing complete re-expansion after repeated broncho-
scopic aspiration. Some granulations still project into the
bronchus (these were subsequently aspirated). Minor bronchiec-
tasis persists, but most of the lung is normal.

for at least three months afterwards. In one, anti-
biotics had been given for two years before admis-
sion for previous tuberculosis of bones and testis.

DISCUSSION
In considering the results of treatment in this

group of 48 patients, we are disappointed at the
proportion who have some residual lung damage.
The object of our investigation has been to ascer-
tain how serious this threat is to the future well-
being of the patient, and to what extent surgery
could have prevented it, or could at this stage still
prevent further trouble.
From the point of view of possible prophylaxis,

surgery could have played little part in preventing
the onset of the segmental lesions, since in 45 out
of the 48 patients this complication was fully de-
veloped on admission. Indeed, of all the children
in this series of 409 who did not have a segmental
lesion on admission only seven subsequently de-
veloped one. It could be argued that in some
patients with uncomplicated primary tuberculosis
who are making satisfactory progress there may be
enlarged and caseating hilar glands the removal
of which would prevent the development of a
segmental lesion. In our experience such cases
have been difficult or impossible to recognize, so
that prophylactic thoracotomy to be effective
would have to be undertaken in all children with
uncomplicated primary disease. In this series this
would have meant more than 200 thoracotomies

in order to prevent the subsequent development of
seven segmental lesions, to our minds an unjustifi-
able policy, particularly since the segmental lesions
which have developed have proved to be relatively
benign.

In cases of respiratory distress due to pressure
of caseous gland masses, immediate surgical inter-
vention may be required (Thomas, 1952; Chester-
man, 1957). Fortunately there has been no in-
stance of this in our series.

If surgery is undertaken after the development
of the segmental lesion, both the glands and the
affected area of lung must be removed in every
case; for, while Seal (Seal and Thomas, 1956) has
pointed out that histological examination of some
segments so removed shows pathological changes
that are reversible, this could not be recognized
at thoracotomy before removal of the diseased
segment. We have to ask if the disadvantages and
dangers of such a radical procedure, undertaken
in the early stages of the disease before the de-
velopment of signs of permanent lung damage,
are less than those to which the untreated patient
remains exposed. In answering this question we
have to consider first the likelihood of secon-
dary structural lung damage, and secondly the
possibility of the development of adult-type tuber-
culosis. We have attempted to do this by an
analysis of the 48 specially investigated patients
on the basis of the present condition of their lungs.
With regard to the development of permanent

lung damage, the 11 patients who now have nor-
mal radiographs and bronchograms would have
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Ftu-.. 7.-- Specimen of' left lung renmoved f-ront
adult aged 25 shossing (A) an old hecaled
primiary lesion,. and (B) a caseous node
between the bronchii in thie lung substance.
Thts node was most likelyv to base been
milssed during any operation at the tim-ie of
t'rimarv inf-ection. (C) Dissemination to
the base has occurred fromi this catscous
node (Prinmary inf-ection unnoticed in this
nat tent)

14.

Maft~~~~~~~~~~~~~f

copyright.
 on S

eptem
ber 23, 2023 by guest. P

rotected by
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.12.4.329 on 1 D

ecem
ber 1957. D

ow
nloaded from

 

http://thorax.bmj.com/


J. K. CAMERON, J. D. HA Y, and L. J. TEMPLE

gained nothing from surgery. This is also true of
the nine with areas of fibrosis or pleural thicken-
ing only and of the two with punctate calcifica-
tion. The nine with minor bronchiectatic changes
and no symptoms are also unlikely to benefit from
surgery: such changes are commonly found on
routine radiography of adults who are symptom-
less.
The five children with bronchial stricture and

the six with areas of atelectasis or segmental
bronchial block may all require surgery in the
future. Brock (1950) has described the syndrome
of collapsed middle lobe resulting from a primary
infection in childhood. Most of these patients do
not present with symptoms until middle age, and
many remain symptomless throughout life (Fret-
heim, 1952). We therefore do not feel justified in
undertaking surgery in the absence of symptoms.
The radiological appearances of these persisting
segmental lesions occasionally suggest the possi-
bility of empyema of a blocked bronchus, but this
suspicion only arose in one of our patients, which,
together with an absence of instances of subse-
quent " flare-up " in our series as a whole, sug-
gests that our conservative policy is justified.
Reference has already been made to those adults
operated on for stricture of the bronchus in whom
a matted hilum typical of primary infection has
been found. Such patients have had the advan-
tage of surgical treatment after the infective pro-
cess has become quiescent, and not soon after
primary infection when some tuberculous activity
might still have been present.

In considering the likelihood of these children
developing adult forms of pulmonary tuberculosis
and the pcssibility that early surgery might pre-
vent this sequel, we have analysed the follow-up
of our total series of all groups year by year
(Table III). Although the value of such a short
follow-up is limited, we consider our findings to
be significant. Our analysis shows that the ten-
dency to develop adult-type disease does not in-
crease with the passage of time, as most instances
occurred within two years of discharge from hos-

K pital. Furthermore, the patients who had seg-
mental lesions seemed less prone to develop
-chronic pulmonary tuberculosis than those in the
other groups: in our series no such case has
developed this complication. The inference
would appear to be supported by our experience
that the matted hilum associated with segmental
lesions is rarely seen at operation for pulmonary
tuberculosis in adults, in whom a history of
primary illness is usually also lacking. This is
in contrast to the findings in adults who have

the middle-lobe stricture syndrome. Surgical
treatment of persistent segmental lesions would
probably not play a part in the prevention of the
adult type of disease. Its value would seem to be
limited both by the difficulty of removing all the
infected hilar glands and by the fact that reactiva-
tion could occur as readily from an inconspicuous
lymph node embedded in the lung substance as
from a large hilar gland (Fig. 7).

SUMMARY AND CONCLUSION
A series of 409 cases of primary lung tubercu-

losis has been analysed after follow-up of 18
months to eight years. Thirty-three per cent. of
these were complicated by segmental lesions, and
evidence is produced suggesting that few of the
latter are likely to resolve completely. The future
dangers which have been stated to threaten chil-
dren showing a segmental lesion are:

(a) The development of disease of the adult
type; our evidence is against this, and the in-
stances of this condition which have occurred
arise from previously uncomplicated cases.

(b) Permanent lung damage.
An investigation of 48 of the more severe cases

of segmental lesions is described.
Surgery carries hazards, both because of the

dangers inherent in dissecting a matted lung hilum
and the possibility that the difficulties of such a
dissection may lead to the resection of sound lung.
It has been reserved for five patients who had
severe and irreversible lung damage. We conclude
that the place of surgery is in the eradication of
grossly damaged areas of lung especially involving
middle and lower lobes. It may also be required in
cases of pressure by enlarged gland masses with
stridor. We have been unable to find any other
indication for thoracotomy, and in particular we
do not believe that persisting segmental shadows
should be removed because of the fear that tuber-
culosis of adult type will develop from them, either
early or late.

Anticipatory surgery would appear to anticipate
only the worst possible results of conservative
treatment, without offering any compensatory
advantage or guarantee against further develop-
ment of tuberculous infection.
We are impressed with the curative value of the

ordered and tranquil life of a children's sana-
torium. This is essential during the early period
after infection and while activity of the disease
persists. It is seldom that results comparable to
our series could be obtained in the normal home
conditions of most of our patients.
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The additional routine use of antibiotics does
not seem to offer any advantage, and we think
that even the possibility that we might have pre-
vented the development of adult tuberculosis in
some of the 3% occurrence in our series would
not have justified the use of antibiotics for two
to three years in over 400 children.
Our experience is that most primary infections

in children, even when severe or complicated, will
resolve on adequate conservative treatment without
recourse to surgery or antibiotics.

We are greatly indebted to the many physicians
and the staffs of chest clinics who so patiently helped
us again and again with the radiographs and infor-
mation we required. We particularly would like to

thank Dr. Robert Coope for advice both in the in-
vestigations and in writing up our results.
The lung section was prepared under part of a

research scheme financed by the Research Com-
mittee of the United Liverpool Hospitals.
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