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CANCER and diseases of the cardiovascular system, along with
some chronic, non-contagious, diseases have replaced communi-

cable diseases as the leading causes of death (W.H.O. Report).
This change in the pattern of mortal illness follows the remarkable

recent advance in the treatment of communicable disease: but even
before the introduction of the sulphonamides and the antibiotics, the
control of communicable disease, and the limitation of its effects had
reached a high degree of efficiency. This control had been achieved
by the application ofprinciples based on a knowledge ofthe aetiology
and predisposing factors; by early detection; by careful treatment
and after-care; and by skilled rehabilitation. A few examples will
suffice.

Cholera and typhoid have been brought under control in civilized
countries by measures based on knowledge of their aetiology. By
the time that streptomycin was discovered the ravages of tuberculosis
were being limited by the application of a. mass screening technique
(mass miniature x-ray) and the careful treatment, rehabilitation and
after-care of those cases detected in the early stages of the disease.
All communicable disease was being attacked using the principles of
control, and today, even with efficient antibiotic treatment, preven-
tion is still held to be better than cure and immunological and sanita-
tion techniques are not neglected because the methods of treatment
of disease are efficient. Conversely it is illogical not to attempt to
control those diseases for which there is no satisfactory treatment.

Recent advances in treatment and early diagnosis have improved
the outlook in certain types of cancer but there appears to be little
attempt to organize any national effort in Great Britain towards the
control of cancer. Doctors appear to have joined the lay public in
a fear-haunted conspiracy to ignore those cancers with a poor re-
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sponse to treatment until faced with their lethal manifestations.
There may be some justification for this attitude in certain types of
cancer but there can no longer be any justification for it in others.
Above all, there can be no justification for such an attitude toward
cancer of the uterine cervix. (Henceforth referred to as cervical
cancer).
The uterine cervix is a common site of female cancer. Seventeen

per cent of women who die of cancer, and 25 per cent of these have
suffered from cervical cancer (Ober, 1959). In simple figures, 3,500
women die from cervical cancer in Great Britain every year.
The results of treatment of cervical cancer are reported in terms of

five-year-survival after treatment yet the disease is usually diagnosed
in women whose life-expectancy would normally be more than five
years. Even when measured in these unsatisfactory terms the results
of treatment are poor and depend directly upon the stage of the
cancer at the institution of treatment.
The results oftreatment have improved in recent years. The overall

survival rate for a series of treated cervical cancers extending back
over many years (Heyman, 1938; Carling, et al., 1955) was between
26 and 33 per cent; a more recent series (Kottmeier, 1959) covering
the years 1949-52 showed an overall survival rate of 61 per cent.
The improvement would seem to be due, in the main, to earlier
diagnosis, and to better results from the treatment of stage I cancers
in the later series. Even in the later series the survival rate of stage
III cancers was only 39 per cent and cases diagnosed at this stage or
later comprise nearly 30 per cent of all the cases.
The control of cancer is by knowledge of its aetiology and causa-

tive factors: by early detection: by recognition and prevention of
precancerous conditions: by adequate treatment: and by the employ-
ment of proper after-care and rehabilitation.

Application of the principles of cancer control to cervical cancer

Aetiology
Cervical cancer is said to be most common in the lower social

classes; extremely uncommon in nulliparous women; and to appear
to be associated with multiparity. It used to be said that chronic
cervicitis predisposed to cervical cancer, but this view has been dis-
carded. Recent evidence from- the so-called underdeveloped
countries incriminates early intercourse and early childbearing as
predisposing factors. Cervical cancer is very rarely found in jewish
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women, and it has often been suggested that this is because their
mates have been circumcised.
There is little in this classical aetiology which would guide one

towards advice or measures aimed at prophylaxis, except for the
possibility of the circumcision of the male partner being beneficial
to the woman. In Aberdeen a sociological survey is being carried out
on known cases of cervical cancer to attempt to determine new
aetiological factors. The study is in its earliest stages but it seems
possible to say that there are at least as many circumcised men among
the partners of the group being studied as one would expect to find
in a normal population. Thus the low rate of cervical cancer in
Jewesses would seem to be due to a racial factor and this knowledge
is hardly useful in the control of cervical cancer.

Early detection
The early symptoms of cervical cancer, namely a watery discharge

with, later, some blood staining, particularly after coitus or douching,
may be ignored by the patient; the more frightening symptoms of
foul-smelling discharge and frank inter menstrual bleeding signal a
condition which probably has progressed already to the stage where
treatment is unlikely to give a good prognosis. There may be a poor
prognosis even when the patient comes with the earliest symptoms.
Also the clinical diagnosis of stage I cancer can be very difficult.
Even if publicity were directed to persuading all women with the
slightest possible symptom to attend their doctors, and if all cases
of cervical cancer were detected at stage I, one-third of the treated
cases would still die within five years and innumerable women would
have been subjected to great anxiety on account of harmless and
common symptoms. Early detection of cervical cancer is necessary
but is not an efficient means of controlling it, if examination is
restricted to women with symptoms.

Recognition ofprecancerous conditions
Mass screening is a method of detection utilizing tests, examina-

tions, or other procedures of rapid application for the presumptive
identification of unrecognized disease or defect. It was widely applied
to the control of tuberculosis by mass miniature x-ray.
The uterine cervix is easy to examine. Simple palpation and

visualization of the uterine cervix was in use in Roman times. More
advanced methods of clinical examination have become available,
such as the colposcope and the colpomicroscope combined with
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differential staining of the mucosa, but very few gynaecologists or
general practitioners use anything more than palpation and simple
visualization. The full employment of all possible clinical aids to
examination involves expensive equipment, large clinical teams, and
much time spent by the patient in uncomfortable circumstances. If
all clinical aids are used most cases of established invasive cervical
cancer can be discovered, but precancerous conditions will not be
revealed (McLaren, et al., 1958.) By definition these techniques are
unsuitable for mass screening, and it has already been stated that by
the time that symptoms bring a patient for gynaecological examina-
tion the cancer is likely to have progressed beyond the eminently
treatable stage I. There can be no doubt that there exists a technique
for the detection of cervical cancer and of a precancerous condition
of the cervix whose efficiency is fully proven (MacGregor and Baird,
1963). The technique is that of examination of cells exfoliated from
the cervix and obtained during vaginal examination and is indepen-
dent of any presenting symptomatology.
Exfoliative cytology

Exfoliative cytology is " the examination of cells that in a natural
or artificial way become detached from tissue surfaces" (Cardozo,
1954). The cells obtained for examination are usually shed from
epithelial surfaces although they can be obtained from mesothelial
surfaces if the cavities lined by tissues of this origin are punctured
and aspirated. Surface cells desquamate from all epithelium and
are replaced by maturing cells from deeper layers of that epithelium.
Squamous epithelia have a protective function and cover surfaces
exposed to wear and tear. They have several layers. The trauma
against which they protect causes desquamation of cells in various
stages of maturity. The appearance of these readily available cells
has been studied closely and variations from the normal are easily
recognized by trained observers. The cells reflect the findings of the
histologists examining the tissue itself, but malignant changes in the
cells need not be accompanied by the invasion of other tissues by
malignant cells, which is the classical histological finding in cancer.
Histologists have accepted for many years that there can be recog-
nized on histological examination a degree of tissue disorganization
representing a pre-invasive stage of cancer termed carcinoma in situ.
It has long been recognized that such changes in the cervix are
antecedent to true cervical cancer and these changes have been given
the international classification of stage 0 carcinoma in situ of the
cervix. It must be emphasized that carcinoma in situ is a histological
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diagnosis with no pathognomonic change in the clinical appearance
of the mucous membrane and is probably symptomless.

Epithelial cells other than squames have been studied. The princi-
ple of the examination of the individual cell for the stigmata of
malignancy is much the same for all types of cell.
The vaginal surface of the uterine cervix is covered with squamous

epithelium. There is a junction between two types of tissue, the
squamous epithelium of the exocervix and the columnar epithelium
of the endocervix. There is a canal giving access to the endometrium.

Cervical cancer is most commonly squamous-cell in origin but
can arise in the columnar cells of the endocervix.

The results of cytological examination of the uterine cervix
There has been published in recent years a multitude of papers on

the results of cytological examination of women for cervical cancer.
They have all shown the method to be highly accurate with very
few false positives or negatives.
From these papers it appears that cytological examination of

patients in whom there is no clinical reason to suspect cervical cancer
will reveal malignancy with an incidence varying in different reports
between 4 and 11.5 per thousand which has usually been reported in
the region of 10 per thousand in papers originating in Great Britain.
It seems that the population of a gynaecological outpatients has a
higher incidence of cancer in all stages than the general population,
even when clinically suspicious cases are excluded from the counts
(this could be taken as evidence to resurrect the discarded idea that
injury to the cervix predisposes to cervical cancer). Of the cases
whose further investigation was stimulated by cytology alone most
reports show that between one-third and one-quarter of those with
positive findings had invasive cervical cancer and that the remainder
had carcinoma in situ. The Birmingham team of gynaecologists
(McLaren et al., 1958) report a much higher detection rate of
cervical cancer by clinical examination than other centres, and
accordingly fewer cases of cervical cancer unsuspected on clinical
examination and detected after further investigation stimulated by
cytology alone. Their detection rate for carcinoma in situ parallels
the experience of other investigators. It would seem that the main
value of cytology employed as an ancillary aid to clinical examina-
tion is in the detection of carcinoma in situ and also in bringing the
detection of cervical cancer in its early stages up to the Birmingham
standard in those outpatient departments which cannot be as ex-
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tensively staffed and expensively equipped as Birmingham. Con-
versely it can be argued that utilization of cytology and reliance
upon it might reduce the number of women subjected to intensive
inpatient investigation after clinical investigation on the Birmingham
model, when 481 patients were admitted to hospital for inivestigation,
of whom 85 per cent proved not to have a malignant condition.
In mitigation it must be pointed out that many of these women
required hospital inpatient treatment in any case.

If investment in mass screening by cytology is to be justified it
becomes important to know whether or not carcinoma in situ pro-
gresses to cervical cancer, and if it does what percentage progress
and what is the latent period between the establishment of carcinoma
in situ and its becoming invasive and thus to know how to treat
carcinoma in situ.

Latent period of carcinoma in situ
There have been various calculations for the percentages pro-

gressing to cervical cancer and for the time which this takes. The
most dramatic of these is probably that from British Columbia
(Boyes et al., 1962). Mass screening by cytology of one-third of the
female population over 20 was carried out between 1950 and 1955
and simultaneously the incidence of cervical cancer in the popula-
tion dropped by one-third. The workers made further calculations
based on this and other figures, especially age at diagnosis, and
concluded that 60 per cent of cases of carcinoma in situ progress to
cervical cancer and that this progression takes a minimum of 13
years. In a survey of reports on mass screening from America
(Day, 1961) the cervical cancer rate was shown to have dropped
dramatically and the discovery rate of carcinoma in situ was shown
to have been greatly reduced in all those areas where re-screening of
the population had been carried out. There was a remarkable uni-
formity in the figures and in summary the incidence of cervical cancer
had been reduced by the second year to one-tenth of that in the first
and the incidence ofcarcinoma in situ had been reduced to a uniform
one in 10,000 from between 30 and 60 in 10,000 after three
years of re-screening (table I). In the British Columbia figures an
annual incidence of 4.6 in 10,000 of carcinoma in situ was calcu-
lated. Petersen (1959) found that 24.6 per cent of a large group of
untreated cases of carcinoma in situ had become invasive by the
fourteenth follow-up year.
Both Lawson (1956) and Youle and Cameron (1961) working on

figures obtained in the almost closed community of Aberdeen pre-
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dicted an incidence of carcinoma in situ in the general population of
Aberdeen assuming that all carcinoma in situ became invasive
within 10 to 13 years. These predicted figures bear a very close
relationship to the findings of MacGregor and Baird (1963) in their
screening of the general population of Aberdeen.

TABLE I
RESULTS OF RE-SCREENING OF PATIENTS WITH CERVICAL CANCER

In summary there is sufficient evidence that a fair proportion of
carcinomata in situ will progress to invasion if left untreated and
that it will take about 10 to 13 years from the first appearance of
carcinoma in situ for invasion to become manifest.

It seems that exfoliative cytology provides an efficient means of
detecting unsuspected cervical cancer, and that if exfoliative cytology
is employed as a screening measure then carcinoma in situ will be
detected in a proportion of two to one to cervical cancer. At least
a proportion of these will progress to cervical cancer but, more

important, it seems that almost no cases of cervical cancer arise
except from a preceding carcinoma in situ. It seems therefore that
the eradication of carcinoma in situ from the general population
would prevent nearly all deaths from cervical cancer in the future.
This information is available from papers published in many

countries some years ago. I was at a loss to understand why no

nationwide scheme for mass screening by cytology existed in Great

Carcinoma in situ Invasive cancer

No. of
Study Screening women No. Rate/1000 No. Rate/1000

Memphis, Tenn. First 108,136 393 3.6 331 3.1
Second 32,728 72 2.2 9 .3

Wisconsin State First 65,163 206 3.2 335 5.1
Lab., Madison Second 9,111 10 1.1 4 .4

Floyd County, First 17,761 56 3.2 28 1.6
Ga. Second 4,482 12 2.7 4 .9

OhioStateUniv. First 113,758 213 1.9 175 1.5
Columbus Second 44,009 40 .9 7 .2

Third 16,137 2 .1 2 .1
San Diego First 33,746 265 7.8 78 2.3

Second 9,725 34 3.5 2 .2
Third 4,213 6 1.4
Fourth 1,654 1 .6
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Britain, which has a National Health Service.
The objections I discovered to have been raised are many but can

be divided into four groups:
(a) The difficulty of obtaining sufficient experienced personnel to report the

cytological findings.
(b) The fear that " the cure would be worse than the disease ". In other words

that the treatment of carcinoma in situ would be so radical that too many women
would be mutilated to be justified in terms of the number saved.

(c) The difficulty in maintaining re-screening if a scheme was set up.
(d) That the propaganda needed to ensure the success of mass screening

would cause widespread cancerophobia.
I was fortunate in being granted an Upjohn Travelling Fellowship

to visit several centres which have employed exfoliative cytology as
an ancillary aid in their outpatient clinics for some time. My object
was to assess the viability of these objections, to discover the diffi-
culties which would exist in instituting mass screening and to deter-
mine the best way of carrying out such a campaign if it is in fact
wise to do so.
Two ofthe centres which I visited were already involved in schemes

to apply their experience to mass screening; one centre was actively
considering the question and its difficulties; and one centre was
serving a so-called " well-woman clinic ".
At all the centres it was immediately apparent that unless the

cytological service was closely integrated with the gynaecological
department its value was minimal. It was apparent also that despite
the fact that at most of the centres the service had been in operation
for many years and had proven itself accurate, not all the gynaecolo-
gists to whom the service was available used it, nor did all the gynae-
cologists accept cytological reports at face value as an indication for
further investigation of the patient in the absence of any clinical
indications. At all the centres it was agreed that in the absence of
clinical findings a positive cytological report might be rechecked by
cytology alone but if the report was again of malignancy then the
case must be further investigated. The further investigation involves
the performance ofa cone biopsy which is a quite extensive manoeuvre
to perform on a clinically normal woman and it would appear that
it was difficult to persuade some gynaecologists to undertake this
operation if they had been trained before the value and accuracy of
exfoliative cytology was realized.

Techniques in exfoliative cytology
Obtaining exfoliated cells. The original description of the cytology

of the female genital tract by Papanicolaou and Trant (1943) was
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based on the examination of a smear of fluid obtained by aspiration
from the posterior vaginal fornix. Examination of cells obtained by
the Ayre (1950) technique has been added. In the Ayre technique a
specially shaped wooden spatula is used to abrade the cervical os to
obtain cells from the squamocolumnar junction. (For the rest of
the paper slides prepared from vaginal fluid will be called Pap.
smears and slides prepared from material obtained by the Ayre
technique will be called Ayre smears.) In many of the definitive
papers both techniques were used for each patient and some of these
papers claim to have diagnosed on the Pap. smear malignancies
from higher up the genital tract than the cervix. To use both smears
would double the cytologist requirement in any mass screening
project. Of the centres visited all but three retied upon the Ayre
smear as their only source of material. Theyacceptedthatthismeant
the discarding of the occasional case ofmalignancy other than cervical
cancer but as these malignancies are more successfully treated than
cervical cancer they felt the return in terms of cases examined worth
it. Using an Ayre smear also means the visualization of the cervix in
each case and therefore usually the employment of a doctor to take
the smear. This is not a problem in hospital circumstances but must
be considered as a possibly limiting factor in devising a mass screen-
ing scheme. At Birmingham a technician took the Ayre smear,
usually in the presence of a doctor. This was done to ensure a uni-
formity in the taking of the smear and the making of the slide, but the
technician felt that he could cope with reading slides made by people
who had been taught to take specimens and make the slides. In
Edinburgh Pap. smears were sometimes used to screen postmeno-
pausal patients. In Leeds a Pap. smear was examined when the
cytologist felt, as a result of the Ayre smear, that this would be
helpful. In Aberdeen a Pap. smear was taken from the virgin patient
but it was not felt that virgins would normally be included in a mass
screening campaign.

Preservation of cells. The cells obtained by either technique, once
transferred to a slide, must be immediately fixed and preserved. In a
mass screening scheme it would be important that the slides could be
kept for some time before staining and that they could be easily
transported, including by post. The classic fixing medium is a mixture
of ether-ethyl alcohol and acetone and the slides are kept in the
medium until immediately before staining. This mixture is obviously
difficult to keep and almost impossible to transport. Birmingham
uses 95 per cent alcohol as the fixing medium and after 20 minutes
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the slides can be removed from the liquid, allowed to dry, and trans-
ported dry. These slides can be kept for up to six months before
staining. In Manchester, where a campaign for mass screening is
just beginning, the organizers have developed an aerosol spray con-
taining a wax preservative. Edinburgh uses the same technique as
Birmingham. Aberdeen transport their slides wet. The main point
brought out was that the characteristic of the cells varied according
to the fixing medium used, and the fixing medium used in a mass
screening campaign would have to be that to which the cytologist
was accustomed: conversely cytologists might have to accustom
themselves to examining slides fixed by a method, such as Birming-
ham's, permitting transport dry by post.

Staining of the cells. Most of the centres visited used the classical
Papanicolaou stains. This technique involves several stages and the
stains are themselves expensive. It is a metachromatic staining
method. The colours are relatively restful on the eye and are distinc-
tive. All the cytologists felt that the factor limiting the number of
slides which could be examined each day was eye-fatigue, and those
who used them thought the Papanicolaou stains permitted examina-
tion of the maximum number of slides. The pathologist at Windsor
had been trained to use Mayer's haemalum and eosin, a less expensive
and quicker staining technique, and he continued to use it.
There have been many attempts to devise histochemical staining

techniques which would simplify the examination of cells and which
would be so specific for malignancy as to decrease the skill and ex-
perience needed by the examiner. One technique which has been
favourably reported upon in various papers is that using the fluores-
cent stain, acridine orange. It is claimed that only the nuclei of
malignant cells fluoresce when a slide stained with acridine orange
is viewed by fluorescent light. If this is true any visible fluorescence
in a slide so stained would indicate the presence of malignant cells
and no skill would be required in examining the slides. None of the
cytologists with whom I spokewas happy with this staining technique
and all thought that in their limited experience of it there had been
no evidence that it was as specific for malignant nuclei as had been
claimed. At Liverpool a trial had been organized. A doctor un-
trained in cytology had examined Ayre smears stained with acridine
orange and had compared his findings with those of the cytologist
who had examined Ayre smears from the same woman stained by
the Papanicolaou technique. The untrained doctor was very in-
accurate at first. His results improved as the trial progressed and it
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was found that he had begun to examine for, and to recognize, the
classical nuclear and cytoplasmic changes of malignant cells. He
was himself more accurate when reading slides stained by the
Papanicolaou technique than when reading slides stained with
acridine orange, as the fluorescence makes it tiring to examine nuclei
so stained. It would seem that the special staining techniques avail-
able at this time do not reduce the amount of skill required by the
examiners.
Who will examine the slides? In America girls without previous

experience of using a microscope are taught to examine slides of
Ayre and Pap. smears. In about six months they are accurate in
not discarding positives although only 1 in 20 of the slides labelled
by them as suspicious are in fact thought to show evidence of malig-
nancy when examined by a fully-qualified cytologist.
There is no place in the administrative hierarchy of the National

Health Service for such specially and narrowly trained people as
these American ' screeners'.
The recognized administrative and registration body for laboratory

technicians within the National Health Service is the Institute of
Medical Laboratory Technicians (I.M.L.T.). The I.M.L.T. does not
have 'finals' in cytology and it is therefore difficult to persuade
technicians under training to learn cytology, as their pay depends
upon their position on the promotion ladder and this in turn depends
upon their having obtained the requisite number of final passes.

In all the centres visited, except Windsor and Liverpool, technicians
were being employed to examine slides and to mark them when and
where suspicious cells were seen. It was difficult to determine the
exact degree of responsibility taken by the technicians in the different
centres, except at Birmingham where each technician stands behind
his own opinion and signs his own reports. At Birmingham the report
of a very junior technician would sometimes have added to it the
separate report of a very senior technician on the same slide. The
clinicians said that this did not confuse them and that it was part of
the training of the technicians. Birmingham has what is virtually a
training school for technicians and has already trained at least 115
cytotechnicians who should be able to provide accurate reports.

At Liverpool and at Windsor all the slides were seen by one cytolo-
gist. At Windsor the cytologist was a general pathologist who
included cytology in the services he offered. At Liverpool the cytolo-
gist had been appointed general pathologist to another hospital,
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after having worked for some time as cytologist in the teaching
hospital where he continued to read slides in the guise of an attached
research postgraduate.

In Manchester the general hospital pathology laboratory provided
cytological services. They included cytology in the routine rotation
of their junior staff and the pathologist considered that such rotation
was not only possible but that it was an essential part of training.

In most other centres technicians of already considerable seniority
(having two or more I.M.L.T. passes and being therefore Fellows of
the Institute) had later acquired skills in cytology and the amount of
responsibility they were permitted was a reflection of the trust placed
in them by the cytologists.
No centre that I visited financed their examinations of slides from

money provided for this purpose by the National Health Service.
The I.M.L.T. should be persuaded to include cytology as a

'final' subject and if they do a great many of the difficulties in
obtaining the laboratory staff needed to institute a screening cam-
paign would be overcome.

It would seem also that all pathologists should receive a training
in cytology as a matter of course and that already established consul-
tant pathologists should be willing to undergo such training. It was
stated at many centres that training for those who are already
experienced histologists would not take longer than a fortnight. In
Manchester seminars for consultant pathologists were already being
held.

In many of the centres visited women doctors who had previously
left practice were training in cytology and a period of six months
utilizing one or two afternoons a week was felt to be suitable. All the
cytology which formed the basis of the recent definitive paper from
Aberdeen (MacGregor and Baird, 1963) was the work of two part-
time women doctors.

Productivity of the cytologist. There was a remarkable uniformity
about the number of slides that one cytologist could examine on a
day in day out basis and this was approximately 30 a day. There
was great variation in the time spent on one slide by a particular
examiner, but those who worked fastest would not be prepared to
examine more slides every day than those who worked slowest.
Speed did not seem to be a function of previous training; although
the fastest was a trained pathologist, so also was the slowest.

It would seem that one trained examiner, originally pathologist or
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laboratory technician and henceforth called cytologist, would have a
yearly output of 7,200 slides reported. This figure would, at a mini-
mum, represent the examination of some 6,000 women: for the
majority of the cytologists interviewed this would represent their
optimum annual output but would not take up all their working
time. There would be time for administrative or other pathological
work. It is probably beneficial for a cytologist to have other work
to do as there is otherwise a very real risk of boredom with a conse-
quent loss of accuracy. It must be remembered that a cytologist
examining slides from 6,000 clinically normal women in a year
would be unlikely to see slides showing malignant morphology more
than once in four days.
The reporting ofthe slides. In nearly all the centres visited the slide

was sent to the cytologist accompanied by a form which gave clinical
details including a description of the cervix, usually graphic, and a
clinical opinion. All cytologists agreed that they liked this.
The terminology for reporting on the slides varied from centre to

centre but fundamentally the slides were reported upon as:
1. No cancer cells found
2. Atypical cells found
3. Cells suspected of being malignant found
4. Conclusive morphology of malignancy found

and this was the actual terminology used at Aberdeen.
Side benefits of the slide examination. The cytologists would report

trichomonas or monilial infection if they observed it. This reporting
is highly accurate and on many occasions revealed an infestation
which had been suspected clinically but not demonstrated with the
more usual techniques.
The smears can be used to comment upon the hormonal balance

of the patient but this would probably not be done in a screening
test although it would become a technique available in those hospitals
in which cytology laboratories were established to service a screening
campaign. This also applies to the application of the cytology of
the vaginal cervix to the early diagnosis of pregnancy and more
especially to its at present experimental use in the estimation of the
maturity of a pregnancy and therefore to its use in determining the
likelihood of a success of a surgical induction. These techniques were
under study at the Postgraduate Hospital, Hammersmith and at the
Royal Free Hospital.
The action taken by the gynaecologist. In none of the centres which

I visited were patients who had had a negative cytological report
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followed unless there were ordinary clinical grounds for doing so.
In other words, there was no repeat screening.

In cases which were clinically normal and in which the cytology
report was " atypical cells " or " suspicious cells " repeat smears
were taken at short intervals until a more clear-cut report could be
made.

In those cases where there was a report of malignancy in a clinically
normal woman, a repeat smear would often be taken but if this also
showed malignancy, and it almost invariably did, then the woman
was admitted for further investigation. This investigation was
primarily a cone biopsy.
The cone biopsy is an operation and is not merely the obtaining of

a minute piece of tissue under a local anaesthetic. The operation
must be performed with a knife under a general anaesthetic and the
cutting diathermy cannot be used. The entire endocervix correspond-
ing to the portio vaginalis must be removed and the squamocolumnar
junction must be included. There is a real but not frightening risk of
reactionary haemorrhage and in most of the centres which I visited
bleeding from the cervix was controlled by radial sutures after the
biopsy had been taken. Most centres would have liked to keep the
patients in hospital for 14 days after the cone biopsy but not all were
in fact able to do so. This extended hospital stay was felt to be less
necessary if the patient appeared intelligent and did not live too far
from the hospital. With the present scarcity of cytology facilities
cone biopsies are being done in hospitals which are not necessarily
the nearest to the patient's home. This should not be necessary in a
mass screening campaign.

In some centres a stitch was inserted in the cone before removal
so as to enable the histologist to describe any abnormal findings in
relation to the geography of the cervix. A thorough curettage of the
cervical canal and cavity of the uterus was performed after the
cone was taken.
The cone was very thoroughly histologically examined. In some

centres the histologists and the cytologists were the same persons, in
the majority ofthe centres they were not. This was simply a reflection
of the differences in the basic training of the cytologists. It was
obvious that there needed to be a very thorough exchange of the
information between cytologists and histologists. Nearly all histolo-
gists had specimens showing carcinoma in situ merging into invasive
cervical cancer which were vivid demonstrations that at least some
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carcinoma in situ is precancerous.
The cone would be reported as showing no signs of malignancy or

as showing cervical cancer or as showing carcinoma in situ. In the
minute percentage of cases in whom cone biopsies were normal it
was usual to follow-up with repeat smears for some time. The initial
slide was carefully rechecked.
The treatment of cervical cancer was that of the condition.
Where carcinoma in situ was reported a decision was first taken

as to reasons for retaining the uterus. If the woman had no desire
for more children and was in her forties a hysterectomy was per-
formed. If more children were desired then the following points
were considered:

1. Were the results of the curettage normal?
2. Was all the carcinoma in situ inside the cone biopsy?
3. Would the patient be available for regular follow-up by cervical smear?
4. Was she intelligent enough to keep to such follow-up?

Where the answers to these questions were all positive then the cone
biopsy was accepted as sufficient treatment. It does not seem to
interfere with conception but there was some doubt at the different
centres as to the wisdom of permitting a vaginal delivery. Birming-
ham had no doubt that it could be permitted and that it would nearly
always be successful. This may be related to the Birmingham
practice of a relatively shallow cone compared to the other centres.
Many of the other centres admitted that they would be strongly
tempted to perform an elective lower segment caesarean section in
cases who had had a cone biopsy. My impression was that with
larger numbers of women conservatively treated all the centres
would have permitted vaginal delivery.
A woman conservatively treated in whom follow-up smears conI-

tinued to be, or again, became positive for malignant cells would
have to be subjected to a hysterectomy. Some centres felt that a
hysterectomy should be performed after the uterus had served its
function even if the smears remained negative after the cone biopsy.
Where a hysterectomy was performed it was a total hysterectomy

with a small cuff of parametrium. Oophorectomy was performed if
this was the usual practice of the gynaecologist. In all the centres it
was stated that the vagina would not be so deformed by the opera-
tion as to make future intercourse impossible but that there would
be some difficulty initially, certainly no more than following the
standard Manchester repair operation.

If a mass screening campaign was instituted then more younger
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women could be expected to require investigation than at present
and a larger percentage of those women diagnosed as having car-
cinoma in situ would be treated conservatively by cone biopsy alone.
In any case it is not true that the diagnosis of carcinoma in situ,
when made, means that a woman is to be mutilated to the extent that
some of the objectors to mass screening of the cervix have suggested.

It seems to me that in a mass screening campaign it could well be
stipulated that there should not be a hysterectomy performed in
those cases of carcinoma in situ conforming to the four criteria
given above.

Instituting a mass screening campaign

At this time Manchester are undertaking mass screening of the
local population. They have used the local press in a very well-
organized way to stimulate public demand for the examination.
Since the Guardian is not read locally only, general practitioners
outside the Manchester area may well have received requests and
questions about the examination. The Manchester practitioners are
now being offered facilities to take part in the campaign. The North-
west of England Faculty of the College of General Practitioners have
devofed their May 1963 Journal to the subject and have sent it to
every practitioner in the Manchester area, irrespective ofmembership.
The Journal is accompanied by a pre-paid reply form, on the receipt
of which the organizers provide the practitioner with slides, Ayre
spatulas and aerosol preservative. It will be interesting to see what
response they have. In no other centre visited were smears accepted
as a routine from general practitioners, even where other pathological
services were ' open' to them.

It is obvious that a skeleton framework for a countrywide cytology
service already exists. It is also obvious that many tens of thousands
of cervices are visualized each year in general practice, in hospital
outpatients departments, in operating theatres and in antenatal and
postnatal clinics in general practice, the hospital service and in local
authority services. In addition many more cervices are visualized
each year in family planning clinics. It is only in the family planning
clinics that any nationwide effort to apply cervical cytology has been
made. It has not always been possible for the Family Planning
Association to get the smears they can obtain interpreted. In any
case the aetiology of cervical cancer is such that the majority of
women who will attend a family planning clinic come from those
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groups of married women least likely to develop cervical cancer.
It seems indefensible that any cervix should be visualized without

a smear being taken. If all those smears that could be taken were
presented for interpretation to the pathological services, then the
pathologists would have the material with which to present a case
to the regional hospital boards for sufficient money to enable them
to provide an adequate service. It is a sad fact that it is unlikely that
the regional hospital boards would have money to spare, but at least
pressure would be brought to bear in the right direction.

It seems obvious that if all women were to have a cervical smear
taken at their postnatal examination, if the result of the smear was
recorded in a central file, and if the women were informed after the
result of the smear was available of what had been done and were
thus encouraged and reminded to return in five years for further
examination, the vast majority of the susceptible population would
be under surveillance within a relatively short time. This would be
achieved without increasing, initially, the number of cervices to be
visualized each year. Once facilities for cytology were sufficient to
cope with the smears taken from cervices already being visualized
there should be no difficulty, in so far as laboratory facilities are con-
cerned, in extending the service to the entire susceptible population.
It is obvious, but worth stating, that any scheme for screening by
cytology must be backed by gynaecologists prepared to act upon a
report in a consistent and methodical way.

Maintaining a mass screening campaign
If cervical cancer is to be completely controlled and so the cost of

setting up cytology services completely justified, it is essential that
eventually very nearly the total susceptible population be persuaded
to take part and to continue to take part in the screening campaign.
Those surveys which have been made in this country and most of

those that have been undertaken in the United States have been
attempts at single examination of the population under survey.
Those women found to have carcinoma in situ in these surveys have
benefited, but those found to be negative have not had repeat smears
taken and will have suffered the possible disadvantage of being under
the impression that they are for life free from the risk of developing
cervical cancer. It must be emphasized above all that the finding of
normal cytology in a vaginal smear can only mean that there is neither
cervical cancer nor carcinoma in situ present at that time and that
there is no question but that carcinoma in situ can develop in the
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future. It would seem medically safe to wait for a repeat smear for
five years, but it is possible that five years would be too long an interval
in practice in view of the shortness of patients' memories.

Discussion of methods for publicizing and maintaining a mass
screening campaign against cervical cancer cannot be separated from
the question of where the smears are to be taken. In this country
there is a long historical basis for using the general practitioner as a
focal point for any campaign on a mass basis and the recent high
immunization rate against poliomyelitis was, in many areas at least,
based on immunization by the general practitioner. On the other
hand, the mass miniature x-ray campaigns were organized by local
health authorities and continue to be so even where they received
the backing of the general practitioners.

In Aberdeen a pilot study (MacGregor and Baird, 1963) for the
institution of a mass screening campaign has been made. The initial
approach to the patient was personal rather than by advertisement
and was made through the family doctor. Three group practices of
different social classes were used; the investigators asked the general
practitioners to co-operate to different degrees.

It was found, not surprisingly, that the highest attendance rate
was in the practice with patients in the higher social groups, and in
which the doctors actively encouraged their patients to take part in
the investigation. It is interesting that the practice which provided
the lowest attendance rate also provided the highest incidence of
diagnosis of cervical cancer and carcinoma in situ. This practice was
that with patients mainly in the lower social groups. This bears out
the aetiology of the disease and is also confirmed by findings of
Christopherson et al. (1962) in a Community program for the control
of cervical cancer.
These factors (the socio-economic grouping of the patient and

the interest of the family doctor) must affect attendance at all screen-
ing schemes and must have an exaggerated effect upon attendance at
re-screening. It would seem from all the information available that
it is the women least likely to develop cancer of the cervix who are the
most likely to come readily for preventive examination.

There can be no doubt that in this country the responsibility for
maintaining a screening programme would rest squarely on the
general practitioners even if they themselves did not take the actual
smears.

Conclusions
1. Cervical cancer is still a frequent cause of death in relatively
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young women.
2. The result of treatment of cervical cancer is directly related to

the stage at which the cancer is discovered.
3. Exfoliative cytology of the cervix provides an efficient means of

mass-screening symptomless women for cervical cancer.
4. If cytology is used as a screening mechanism then approximately

twice as many cases of carcinoma in situ as of cervical cancer will be
discovered.

5. Some but not all carcinoma in sittu will progress to cervical
cancer.

6. It is almost certainly sufficient to treat the majority of cases of
carcinoma in situ conservatively by cone biopsy alone.

7. Every cervix which is visualized in ordinary day to day practice
anywhere should have a smear for cytology taken.

8. Any continuing screening programme must have the backing of
the general practitioner.

9. All established pathologists without experience in exfoliative
cytology should undertake what is said to be a very short training;
and all those under training should obtain experience in exfoliative
cytology.

10. The Institute of Medical Laboratory Technicians should be
persuaded to include cytology in their 'final' subjects.

11. In view of the as yet unresolved question as to the relationship
between carcinoma in situ and cervical cancer, it is suggested that a
group of 1,000 grand multipara be followed from antenatal clinic for
ten years to obtain figures of incidence for the two conditions in a
highly susceptible group.
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This paper gives a concise account of laboratory findings in 1962 from
the Epidemiological Research Unit at Cirencester, of which Dr R. E.
Hope-Simpson is director. Ninety viruses and 12 strains of Streptococcus
pyogenes GroupA were isolated from 100 of the 384 patients investigated.
The viruses were strains of influenza virus type B, parainfluenza virus
types 1, 2 and 3, R.S. virus, adenovirus, M and H types of rhinovirus,
herpes simplex virus and poliovirus. Only two viruses were isolated from
44 control persons without respiratory symptoms.
The excellent harvest of viruses undoubtedly depends in part upon good

clinical and laboratory techniques but also in part on the close proximity
of the virus laboratory-in fact above the practice premises-so that
specimens were being cultured within three hours of collection. There
are probably just as many different viruses in every other practice, if only
they were studied.
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