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and expanding medical schools will absorb a considerable
number of the available medical graduates completing train-
ing in pathology over the next decade. We are faced, there-
fore, with an actual shortage of specialist consultant patholo-
gists and of recruits to the field, and it is clear that unless
prompt action is taken the position will deteriorate progres-
sively. Such action must be aimed at increasing the effective-
ness of existing staff, improving recruitment to the training
grades, and, where possible, finding alternative sources of
manpower.

Attempts to increase work effectiveness are likely to take
the form of an increasing degree of centralization of labora-
tory services in area laboratories, with closure or fusion of
smaller units. These area laboratories can appropriately serve
a population of about 300,000 to 400,000 and should be
staffed so as to ensure that no consultant need claim special
skill in more than one subject. A policy along these lines has
already been recommended by the Department of Health,4
but if the reorganized laboratories are to be properly staffed
there will certainly be no room for a reduction in the
numbers of consultant pathologists in any of the special
branches. The Royal College of Pathologists has a working
party preparing recommendations on the staffing of area
laboratories, and its report will be awaited with interest.

Medical graduates entering the training grades in patho-
logy have excellent prospects for direct promotion through
these grades up to full consultant status.5 Clearly the number
of medical graduates with a vocation for laboratory work is
limited. Those who have such a vocation must not be dis-
couraged by any steps which may tend to separate them off
from their clinical colleagues, or which could subject them
to administration through non-medical channels. It was
partly the fear of these events that led to the hostile recep-
tion accorded by many pathologists to the Zuckerman
Report6 and to the subsequent memorandum7 from the
Health Department which commended the report's recom-
mendations to hospital authorities. But with the assurances
given in the memorandum it would seem that the doctor's
role in relation to welfare of patients will be maintained.
There is, therefore, no reason why any medical graduate
Who feels a vocation for laboratory work should not enter
postgraduate training confident that a satisfying and reward-
ing career is open to him. At the same time non-medical
scientists can contribute much to the modern hospital labora-
tory service, not only in biochemistry but also in such fields
as cytogenetics, cell biology, microbiology, immunology, and
computer science. By accepting responsibility for the large
part of this detailed work for which a medical training is
not required these scientists should release the doctors to
concentrate on the work demanding experience of disease
and carrying clinical responsibility. These scientists have
different but complementary skills to those of their clinical
colleagues, and it is pleasing to note that the Royal College
of Pathologists has set an example by opening its member-
ship to properly qualified and trained scientists who can
pass its suitably modified but equally demanding examina-
tions.
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The Solitary Thyroid Nodule
When a patient goes to her doctor to report that she has
found a lump in her thyroid gland, or when the physician
discovers one at a routine examination, the question must be
answered, should this be removed? In the absence of hyper-
thyroidism such a nodule might require removal for cosmetic
reasons, rarely for pain, rarely because it causes dysphagia,
but occasionally because pressure on the trachea leads to a
choking sensation or coughing. But the leading question
always raised is whether or not the lesion is likely to be
malignant.

In 1949 Warren Cole and his colleagues1 in Chicago
pointed out that the incidence of carcinoma in nodular goitre
could be as high as 20%, whereas J. E. Sokal,2 reporting
statistics from post-mortem records, stated that fewer than
1% of unselected nodular goitres were malignant. The dis-
crepancy is not so real as at first appears. Typically, the
carcinoma occurring in a solitary thyroid nodule is well
differentiated and slow-growing. Its spread may be delayed
for many years, or it may be discovered only as an incirental
finding when the patient dies of some other disease. Many
records based on careful post-mortem examination of the
thyroid gland have been done in hospitals, but probably only
a small proportion of patients with a thyroid nodule end
their days in hospital. They often die at home and of some
condition which arises secondarily to the thyroid carcinoma.
In the recent International Thyroid Carcinoma Conference
in Switzerland Sir Richard Doll3 pointed out how peculiarly
difficult it was to assess results of treatment for thyroid
cancer because so many factors other than the type of treat-
ment affect the outcome.
A usefu-l way of looking at this problem of malignancy in

the thyroid nodule is that adopted by G. T. G. Knowlson,4
of Manchester, who recently reviewed 771 thyroidectomy
specimens. He found 191 solitary nodules and among these
were 8 carcinomas, produang an overall incidence of a
little over 4%. Sudh facts should not be looked at in isola-
tion, because thyroid disease has a peculiar geographical
distribution, and nodules are found more commonly in areas
of the world where endemic goitre is rife. In addition, what
the pathologist describes as solitary does not agree with the
clinician's definition. Reviews of patients who were clinically
believed to have single nodules in the thyroid have shown at
operation that only about 50% of these were single and in
the remainder multiple nodules were discovered.

Another and more important reason why figures from
different centres vary was pointed out originally by G. Crile
and W. S. Dempsey, of Cleveland.5 They noted that in areas
where goitre was common medical practitioners were much
more selective over the patients they sent to hospital, and
these were further reviewed by the surgeon, so that before
any patient appeared on the operating table he had under-
gone a high degree of selection. Where nodules in the
thyroid are rare they are much more likely to be removed.

If the number of solitary thyroid nodules removed in a
particular hospital reflects the geographical area which it
serves, the interest of the general practitioners who refer the
patients, and that of the surgeon involved, there is still the
problem of pathological diagnosis. An enormous literature
has grown up on what constitutes malignancy in a well-
differentiated thyroid neoplasm. That is why the creation of
a Thyroid Tumour Registry6 in Great Britain four years ago
was especially welcome, for as well as having on its panel
pathologists representing the various parts of the country
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it also includes clinicians who are particularly interested in
the subject. This is important when it is realized how slowly
the disease may grow and by what a variety of methods it
may be treated-surgery, radiotherapy, radioisotopes, and
thyroid hormones. As long ago as 1949 0. Cope and his
colleagues7 in Boston tried to define those thyroid nodules
which were to be feared. The result of their retrospective
survey was to incriminate above all others the solitary nodule
as opposed to the multinodular goitre, and the same rule
appears true today. A review of 207 clinically solitary
nodules at Hammersmith Hospital8 disclosed 26 carcinomas,
an incidence of 12-6%, which is considerably above the rate
in Manchester but possibly reflects the various selective
stages through which the patients have been referred.

Another factor of importance in this problem is the
apparent increase in the incidence of differentiated and, in
particular, papillary carcinoma in the last 30 years. Crile9
drew attention to this in a paper this year in which he
reviewed 307 patients treated by himself. Of these, 95%
survived for five or more years, and he attributes the ex-
cellent results which have been especially noticeable since
1954 to giving thyroid by mouth. The rationale for this
therapy was put forward originally by Sir Thomas Dunhill'0
in Britain. He described a group of children with widely
metastasizing thyroid carcinoma in whom the disease was
well controlled when they were given dried thyroid by
mouth. Crile, who can always be relied on to be provocative,
states that most of the papillary cancers seen in his clinic
since 1937 appeared as a result of radiation given in child-
hood for benign disease. The mechanism by which car-
cinoma is induced in childhood by ionizing radiation is now
well recognized, but at least in this country many patients
with carcinoma give no such history. It may be that the
dosage necessary is even smaller than was at first contem-
plated, and probably other factors must also be present, in
particular stimulation by thyrotrophin, as occurs in iodine
deficiency and certain parts of the menstrual cycle.
Can any conclusions be drawn at this stage from the facts

which at first sight seem so confficting? Probably all that it
is wise to say would be that thyroid carcinoma occurs much
more commonly in single nodules than in multinodular goitre
and is particularly to be suspected in the very young, because
so many simple nodules appear in the third and fourth
decades. Should all such solitary nodules be removed? This
is an excellent field for a prospective study, which might be
justified on the grounds that the lesions are so slow growing.
The only disturbing factor would be the findings of the
Houston workers1' that the deadly undifferentiated thyroid
carcinoma of older patients usually arises in a differentiated
tumour. Many doctors still wish to see these solitary nodul-s
removed, since the operation carries so little morbidity when
performed by a surgeon who is used to dealing with the
thyroid gland.
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Bronchial Mucocoele
The term bronchial mucocoele has been used to describe
a grossly dilated, mucus-filled bronchus retaining its normal
connexions with the peripheral bronchi. The first two cases
were described by B. H. Ramsey and F. X. Byron' in 1953.
Since then 17 further cases have been described. Recently
L. B. Talner and colleagues2 summarized them and added
two more. They discuss the radiographic and anatomical
characteristics and suggest the probable modes of develop-
ment. In the same journal P. Lemire and colleagues3 dis-
cussed the radiology of six other cases.
Of the 27 cases reported and reviewed in these two

articles bronchial mucocoele was found as a result of a
routine chest radiograph in asymptomatic patients in 20, and
17 of the 27 cases were detected in patients under the age of
25 years. The typical radiological appearance is of a well-
defined homogeneous, ovoid, and airless shadow occurring
usually in the upper lobes and often demarcated from tht
hilum. The lesion is not always easily seen on the plain
chest radiograph, but on tomography it appears as a sharply
defined ovoid structure of increased density with a charac-
teristic branching pattern. Bronchography will show that
the bronchus leading to the mass is obstructed. Of diagnostic
importance is the regional hyperinflation seen distal to the
mucocoele. In most of the reported cases hyperinflation was
readily visible radiographically and was confirmed at opera-
tion. The explanation for hyperinflation is discussed in these
reports. Whereas obstruction to a lobar bronchus causes
collapse of the lung distal to it, the lung distal to a segmental
obstruction may remain aerated owing to collateral drift of
air, and if the air drifts more readily on inspiration than on
expiration regional hyperinflation might result.
On pathological examination the bronchus appears grossly

dilated but the epithelial lining may be retained. The "cyst"
is filled with viscid mucus, sometimes forming a cast with
finger-like projections extending into the distal normal
bronchi. The anatomy of the bronchial obstruction has been
studied in detail. In some cases there appears to be com-
plete bronchial atresia. In a few a membranous obstruction
has been identified separating the mucocoele from the proxi-
mal bronchial tree. These membranes are easily missed un-
less the cyst is cut across in the longitudinal plane of the
bronchus. Variable degrees of chronic inflammation are
often found in association with a mucocoele, and this feature
makes it difficult to decide in individual cases whether the
bronchial obstruction arises as a congenital anomaly or as a
post-infective stenosis. Atresia of a segmental bronchus has
been described as an anomaly of bronchopulmonary develop-
ment,4 and this evidence together with the pathological
features described, and the common occurrence of mucocoele
in young asymptomatic people without a previous history
of chest illness, suggests that the majority of cases so far
reported are congenital in origin. T. S. Curry and G. C.
Curry5 have suggested that segmental atresia occurs most
probably later than the fifteenth week of gestation, after
development of the segmental bronchi, thus accounting for
the normal peripheral bronchial anatomy.

Bronchial mucocoele has to be distinguished from other
congenital abnormalities such as bronchogenic cysts, which
do not have normal distal communications with the lung seg-
ment. Of the acquired lesions, mucus impaction of the
bronchus6 must be differentiated. Mucus impaction occurs
mainly but not exclusively in asthmatic patients, and pre-
cipitins to Aspergillus fumigatus are found in a high pro-
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