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Screening for lung cancer

Screening large numbers of people for asymptomatic malig-
nant disease makes heavy demands on clinical and laboratory
facilities and adds considerably to the work load of administra-
tors, doctors, nurses, and technicians. For such screening to
be medically, socially, and economically justified three
conditions have to be satisfied. The methods must be reliable;
the number of positive findings should be commensurate with
the cost; and clear evidence is needed that diagnosing the
disease before symptoms appear will improve prognosis. All
these conditions are met in the case of cytological screening for
carcinoma ofthe cervix, and programmes for the early detection
of breast carcinoma are now being evaluated; but until
recently little interest has been taken in screening for an even
more common malignant disease-lung cancer.
Most patients who develop lung cancer are moderate or

heavy cigarette smokers and some have been exposed to
specific occupational hazards, so limiting to some extent the
population mainly at risk; but it is still extremely large. At
present regular screening facilities can be offered to no more
than a tiny proportion of potential victims. Moreover, there is
some doubt about how much early diagnosis contributes to
survival from lung cancer. Symptomless patients in whom the
diagnosis is made at an early stage from a chest x-ray film are
more likely than the others to have their tumours resected and
thus to survive for longer.1-4 This benefit from early diagnosis
is less apparent in small-cell carcinoma of the bronchus,
presumably because wide dissemination has often occurred
before the primary tumour is detected.5 6 The outlook for such
patients has, however, improved since the introduction of new
forms of combination chemotherapy, and their median
survival with or without radiotherapy has increased from three
to five months to 10-19 months.7-9 These studies suggest that
early diagnosis can improve the outlook in all forms of lung
cancer, and we might reasonably assume that symptomless
patients in whom the diagnosis is made by screening pro-
cedures would have the best prognosis of all.
To test the second hypothesis, in 1971 the Mayo Clinic set

up a project for the early detection of lung cancer in a "high-
risk" population. Two interim reports have now been pub-
lished,'0 11 but the key question-whether regular screening
results in a lower death rate than that found in a control
population-will not be answered until the final report is
published after the project is completed in July 1982. Mean-
while, the two interim reports provide much valuable informa-
tion. The high-risk population consisted of men, 45 years of
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age or older, who were chronic and excessive cigarette smokers.
The methods used were sputum cytology and chest radio-
graphy, the only practicable techniques for large-scale
screening. A total of 11 001 patients were recruited into the
survey from 1971 to 1976. Sixty-six had proved lung cancer
when first seen, and in another 91 the diagnosis was made at
the initial ("prevalence") screening. After exclusions for
various reasons, 9211 entered the "incidence" study, in which
cytological examination of the sputum and radiography of the
chest were carried out every four months in 4618 patients
(close-surveillance group) while the remaining 4593 were
merely advised to report for screening annually (control group).
By the end of December 1979 a total of 70 new "incidence"

cases had been detected by the four-monthly screening tests
and another 20 in patients who developed lung cancer in the
intervals between the tests. The yield from close-surveillance
screening was therefore not high (90 out of 4618 over a period
of three to eight years), considering the immense amount of
work required. Furthermore only 64 (71%) were fit for cura-
tive resection, which does not greatly exceed the figure of 54%
for the "prevalence" cases-though both figures were no doubt
much higher than those for the control group, details of which
have not so far been reported. The "curative resection" rate
would have risen to 78% in the incidence lung cancers if the
24 small-cell carcinomas (19 of which were inoperable) had
been excluded. Unfortunately, the resection rate cannot
confidently be equated with long-term survival; but the
results of the survey to date suggest that close-surveillance
screening can save some lives. Exactly how many will not be
known until the project is completed.
Sputum cytology and chest radiography were found to be

complementary in the early diagnosis of lung cancer. More
tumours were detected by radiography by a factor of 3-6 to 1,
but in 12-15% the result ofsputum cytology was positive in the
absence of a radiographic abnormality. Sputum cytology was
highly effective in the early detection of intrabronchial
squamous carcinoma but of little value in detecting adeno-
carcinoma or the large-cell type. Neither method of screening
was of any value in small-cell carcinoma.

Already the Mayo project has exposed some of the limita-
tions of even close-surveillance screening by sputum cytology
and chest radiography in reducing mortality from lung cancer.
Both medically and economically the evidence is against
implementing this form of screening on a large scale.

Other techniques for the early detection of bronchial
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tumours, such as the use of thermosensitive and radiosensitive
endoscopic probes and fluorescence bronchoscopy with haema-
toporphyrin as a tumour marker,12 are applicable only to
individual cases and have no place in any screening programme.
A recent suggestion13 that a below-average dietary intake of
provitamin A (carotene) may be associated with an increased
incidence of lung cancer is of epidemiological interest but is
almost certainly of no practical value in identifying high-risk
population groups.

Probably the best we can offer potential victims of lung
cancer at present is annual screening by sputum cytology and
chest radiography, and even that would be time consuming
and expensive. Perhaps some day a reliable serological test for
detecting early lung cancer will be developed. For the time
being, the only effective means at our disposal to reduce the
death rate from this disease is to persuade people not to smoke.

IAN W B GRANT
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Edinburgh EH5 2DQ
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Cardiac catheterisation: here
today, where tomorrow?
Among the most crucial developments in modern cardiology
was the advent of cardiac catheterisation during the second
world war. The whole edifice of cardiac surgery-for valve
disease, congenital lesions, relief of coronary stenoses, and
more recently the management of arrhythmias-is built on the
proper application of this procedure. Cardiac physiologists had
long been familiar with catheterisation in animals, but the
feasibility of the procedure in man was first shown by the late
Werner Forssmann on himself in 1929. While his seniors
discouraged Forssmann from further work (and indeed his
subsequent career lay elsewhere) his important contribution

was commemorated at the Einthoven meeting in Leiden in
November 1979.1
Another decade passed before other workers exploited

Forssmann's technique and adapted and refined it to produce
information of physiological and clinical importance. The
record of the Einthoven meeting reminds us that, while
Cournand in New York and, a little later, McMichael in
London at Hammnersmith Hospital laid the foundations of
Anglo-American research, Lenegre and Maurice, cut off from
knowledge of these developments during the occupation of
France, independently undertook similar work. Indeed,
despite grave shortages, they went even further and made the
first intracavitary recordings of cardiac potentials.

So much has cardiac catheterisation influenced practice,
especially since the development of coronary arteriography,
that training in the technique has sometimes appeared to
dominate postgraduate education in cardiology. Its universal
application has now been questioned in a paper from the
Brompton Hospital in which the need for routine catheterisa-
tion before valve replacement is discussed.2 Back in 1978 St
John Sutton and his colleagues delayed the decision to perform
cardiac catheterisation in patients with valvular disease until
they had also assessed them by non-invasive means. This led
to the performance of 184 operations without prior cardiac
catheterisation, elective preoperative catheterisation being
performed in another 59 patients. While similar observations
have been made individually elsewhere, the great strength of
this paper2 is that it shows that the results of operation were
identical irrespective of whether catheterisation had been
performed. The surgeons found no unexpected lesions at
operation, and during two years of follow-up no uncorrected
valve lesions became apparent in the patients who had not
undergone preoperative catheterisation.

In this series St John Sutton and his colleagues used M-
mode echocardiography extensively to assess valve lesions and
were able to show how reliable the method can be. Others have
recently used M-mode recordings to estimate the pulmonary
artery wedge pressure and believe that it is as useful as phono-
cardiography in this respect.3 Two-dimensional echocardio-
graphy and radionuclide scanning are also more widely avail-
able. As a result most patients with valve disease referred for
possible operation to regional cardiac centres can be fully
assessed nowadays without routine catheterisation-and the
diagnostic service can now be extended beyond the main
cardiological centres.4 But where complications are suspected
or where additional coronary artery disease might be present
and need operative treatment catheterisation will continue to
be required.
What about disorders other than valve lesions ? Two-

dimensional echocardiography has an increasingly important
role in defining congenital cardiac lesions5 and in many cases
will make cardiac catheterisation unnecessary, though surveys
will need to be as extensive as the one concerned with valve
lesions2 before final answers can be given for the various
congenital lesions. Coronary arteriography will continue to
play the crucial part in decision making about coronary artery
bypass grafting, and the debate here is of a different order. St
John Sutton and his colleagues do, however, give us important
guidance. Cardiologists need to remember the resources
required for routine catheterisation for valve disease and the
benefits that may be achieved from their more logical applica-
tion. For Richard Bing6 in 1946 the advent of the cardiac
catheter "was a beautiful time, because all pioneering when
done in the right environment is exciting as long as it does not
become routine."
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