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Control of cancer of the cervix uteri*

A WHO MEETING1

Cancer of the uterine cervix is a global problem. It is the most common cancer in
'women in developing countries and is the second most common cancer in women
worldwide, with approximately half a million new cases each year. It is strongly linked
with an early onset ofsexual activity and multiple sexual partners; recent evidence points
to a causal link between some of the precursor lesions of this cancer and specific
papillomavirus infections. Cervical cancer has significant morbidity and mortality if it is
not detected before it reaches an advanced stage with symptoms. If the disease is detected
in an early asymptomatic stage it is nearly always curable by surgery or radiotherapy.
Therefore today, cytological screening is the mainstay for control of cervical cancer.

In some developed countries, screening programmesfor cervical carcinoma have been
in operation for many years. In places where large well-organized programmes have been
functioning, significant decreases in mortality, in the range of 5S-60%, have been
observed. The favourable effects result primarily from the removal of intraepithelial
lesions preventing the occurrence of invasive tumours.

In countries where resources are limited, the aim should be to screen every woman
once in her lifetime between 35 and 40 years ofage. When more resources are available the
frequency of screening should be increased to once every ten or five years for the age
groups 35 to 55 years and, ideally, once every three yearsfor women aged between 25 and
60 years.

EPIDEMIOLOGY AND ETIOLOGY

Cervical cancer is the second most common cancer
in women, after breast cancer in the world as a whole.
It is the most frequent cancer in women in Africa,
Middle and tropical South America, China, India
and other Asian countries (1). In North America and
Europe it is the fourth most common cancer in
women; however, a recent increase has been reported
in young women. Large differences in risk are
observed within a continent or even within a given
country. For example, in Europe the incidence rate is
six to seven times higher in the German Democratic
Republic and Romania than in Spain.. In Brazil,
incidence rates are two to three times higher in the
north-east than in the south; a similar difference is
seen in India, with a higher incidence in Madras as
compared to Bombay.

Table 1 gives the estimated annual incidence of
cervical cancer by major countries and regions.
Approximately three-quarters of the cases are from
developing countries. Malignant tumours were
responsible for 25% of all deaths in women in Latin
America and of those deaths, 18% were due to cancer

* This review is based on the report of a WHO meeting held in
Geneva, Switzerland, in November 1985. Requests for reprints
should be sent to Cancer Unit, World Health Organization, 1211
Geneva 27, Switzerland.

' The names of the participants will be found on pages
616-617.

of the cervix. The mortality rates from cervical cancer
in some countries of Latin America and the
Caribbean are among the highest in the world.

Table 1. Estimated annual number of new cases of
cervical cancer'

No. of
new cases

North America 15 700

Latin America 44 000
Europe 47 200

USSR 31 300
Africa 36 900

China 131 500

India 71 600

Japan 9 700
Asia (other parts) 70 300

Australia/New Zealand 1 200

Developed regions 105 100

Developing regions 354 300

Total 459 400

° Data from 1975, adapted from Parkin et al. (1).
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Recent figures from 28 developed countries (2)
indicate that cervical cancer mortality declined by
approximately 30%o between 1960 and 1980; early
diagnosis through screening has been a major factor
in this decline. The quality of information available
for analysing morbidity and mortality of cancer of
the cervix is very uneven and largely depends on the
level of development of the health system in the
country.
The development of squamous cervical cancer is

strongly linked with human sexual behaviour. Recent
studies have provided some evidence for venereally
transmitted etiological agents, such as human
papillomaviruses (3). Consideration has also been
given to the possibility of other etiological factors
such as smoking, hormones (including contra-
ceptives), and nutrition (vitamins); these factors may
also interact with papillomavirus infections.

Sexual behaviour. Epidemiological studies have
pointed to the overriding importance of sexual
experience with multiple partners and early onset of
sexual activity in the etiology of cervical cancer. The
risk of cervical cancer is increased more than 10-fold
for women with six or more sexual partners or when
sexual activity is begun before the age of 15. Male
sexual promiscuity also appears to increase the risk of
cervical cancer in the female partner and might be as
important in this respect as female sexual behaviour.
Other variables related to sexual behaviour -such as
age at marriage, number of children, history of
divorce- do not independently influence cervical
cancer risk.

Viral factors. Most of the experimental work
attempting to relate cervical carcinogenesis to a
transmissible agent has been devoted to viral
research. Although alphaherpesviruses 1 and 2
(herpes simplex viruses) have been suspected since
1968 to play a role in the etiology of cervical cancer,
recent studies do not support this notion. Evidence is
accumulating for a role of specific types of human
papillomaviruses (HPV 16 and 18) in cervical, penile
and vulvar cancer etiology. The DNA of these viruses
is found in the majority of these tumours as well as in
their precursor lesions and induction of dysplastic
precursor lesions has been achieved in heterografted
human cervical tissue (4). Papillomaviruses have
been found to interact with chemical and physical
carcinogens (initiators) in animal as well as in human
systems.

Circumcision and genital hygiene. Evidence does
not support the hypothesis that the partners of
circumcised men have a lower risk for cervical cancer.
Care must be taken to determine circumcision status
by physical examination as opposed to only
questionnaires or interviews because the results

obtained from the latter may be misleading. There is
also no scientific evidence for a relationship between
genital hygiene and cervical cancer risk. However,
most of the studies to date have been conducted in
countries where the standards of personal hygiene are
relatively high.

Contraceptive methods. Barrier methods, such as
the diaphragm and condom, offer a degree of
protection against cervical cancer that cannot be
explained by confounding variables; even after
adjustment for these, cervical cancer risk for
diaphragm users is about one quarter of that in users
of other methods. Studies on the use of oral
contraceptives and cervical cancer indicate that
certain groups of long-term users (four years or
longer) may have a relative risk of 1.5 to 2.5 for the
disease.

Cigarette smoking. Epidemiological studies
strongly suggest that cigarette smoking is a risk factor
for cervical cancer even after the confounding factors
related to sexual behaviour have been taken into
account. Tobacco-related substances, such as
nicotine, have been found in the cervical fluid of
smokers and could act as co-carcinogens to viral
infections. However, the absence of a dose-response
relationship in some studies leaves room for doubt
about the causal nature of the association.

Nutritional deficiencies. Some investigations sug-
gest that localized deficiency of folic acid may be
associated with a higher risk for mild and moderate
dysplasia, and that there may be an increased risk for
women with low beta-carotene and retinol con-
sumption. However, there are no indications at
present that compensation for nutritional deficiencies
will decrease the risk for cervical cancer.

PRIMARY PREVENTION

Prospects for the primary prevention of cervical
cancer are good because epidemiological and
experimental data have linked carcinoma of the
cervix to defined risk factors. In particular, there is a
reasonable chance that vaccines can be developed for
immunoprevention since in animal models spon-
taneous regression of papillomas appears to be
mediated by cellular immune functions. However,
the exact role of papillomaviruses in cervical cancer
pathogenesis has yet to be established. The clarifi-
cation of this relation and the development of suit-
able vaccines for immunoprevention, and possibly
even therapy, should be pursued with high priority.
The development of squamous cervical cancer is

strongly linked with early onset of sexual activity and
multiple sexual partners; sexual behaviour of the
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male as well as the female has been implicated. While
this would suggest advocating monogamous sexual
behaviour, and delaying the commencement of a
sexually active life, extensive difficulties would be
expected in campaigns to change these life-style
habits. Nevertheless, information and education
programmes on the role of sexual behaviour in
cervical cancer and the use of barrier contraceptives
are recommended, especially for the young. At the
same time the possible significance of stopping
smoking may be emphasized.

PATHOLOGY AND NATURAL HISTORY

Natural history of cervical carcinoma

Knowledge concerning the natural history of
squamous cell carcinoma is important when
designing a control programme. Carcinoma of the
cervix is a progressive disease; it begins with
intraepithelial, preneoplastic changes which may
develop over a period of 10 years or more into
invasive cervical cancer. The main objective of
cervical cancer control programmes is to prevent the
onset of invasive carcinoma through early detection,
diagnosis and treatment of the disease during its pre-
invasive stages, when a 100% cure rate is possible (5).

Histopathologically, preinvasive cervical lesions
develop usually through several stages of dysplasia
(mild-moderate-severe) which lead to carcinoma in
situ and finally to invasion. Most pathologists cur-
rently agree with the concept that severe dysplasia
and carcinoma in situ may equally progress into
squamous carcinoma and that moderate dysplasia
may on rare occasions directly result in invasive
disease.
Although virtually all invasive cervical cancer

develops through progressive phases of intra-
epithelial changes, not all of these necessarily pro-
gress to invasion. Some studies have shown that
30-35% of preinvasive lesions regress spontaneously.
The milder forms (mild and moderate dysplasia) have
the highest regression rates. Since it is not at present
possible to determine a priori which lesions will
progress and which will not, the whole spectrum of
intraepithelial neoplasia should be considered as
potentially malignant and should therefore be
managed appropriately.

Classification of cervical neoplasia
There is a widely recognized histological and

cytological classification for cervical cancer
recommended by the World Health Organization in
the series on the International Histological

Table 2. Histopathological classification of preinvasive
lesions of the uterine cervix

Descriptive Cervical Intraepithelial
classification Neoplasia (CIN) classification

Mild dysplasia CIN grade I

Moderate dysplasia CIN grade 11

Severe dysplasia CIN grade Ill

Carcinoma in situ (CIS) CIN grade Ill

Classification of Tumours (6, 7). A second and more
recent classification uses the generic term of cervical
intraepithelial neoplasia (CIN) instead of the two
terms "dysplasia" and "carcinoma in situ". This
classification has been adopted by many workers.
Table 2 gives an abbreviated version of the descriptive
histological classification of preinvasive cervical
lesions recommended by WHO as compared with the
CIN-classification. The table shows that the two
classifications are entirely compatible. The only
difference is that the classification of cervical
intraepithelial neoplasia includes severe dysplasia and
carcinoma in situ in one category as CIN-III. This
makes no difference in terms of management, but has
caused confusion when comparing results.
A review of the International Histological

Classification of Tumours for cervical carcinoma is
needed; in particular this should update the concept
of microinvasive carcinoma, give more detailed
guidelines for the classification of tumours into
subgroups, and review recent knowledge on
morphology as it relates to prognosis.

EARLY DETECTION

The rationale for early detection (secondary
prevention) is that treatment of the disease during its
preclinical phase will result in a higher cure rate than
if the disease is permitted to develop to an advanced
stage and discovered after it has become
symptomatic. Invasive carcinoma evolves after a long
period (10 years or more) of preinvasive or intra-
epithelial disease. Exfoliative cytology is a simple and
sensitive method for the detection of preinvasive
cervical neoplasia. If adequately treated, preinvasive
disease has virtually a 100%7 cure rate with simple sur-
gical procedures. Cases diagnosed in an advanced
invasive stage have five-year survival rates less than
35%. Cytological screening programmes for cervical
cancer control have been in operation now for more
than 30 years (5).
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Evidencefor overall effectiveness
A screening programme directed to a precursor

lesion such as preinvasive cervical neoplasia can be
expected to have two major effects; it should reduce
the incidence of the fully developed symptomatic
clinical lesion and it should reduce mortality from the
disease. Thus, evaluation of the impact of screening
programmes relies largely on the study of rates of
incidence of invasive cervical cancer and of mortality
from the disease, and the correlation of these rates
with the intensity of screening, either comparing
different geographical areas over the the same time
period, or looking at trends over a period of time for
a given population.

Well-organized screening programmes have been
shown to be effective in reducing morbidity and
mortality from the disease. In the Nordic countries,
following the introduction of screening in the mid-
1960s, the incidence rates in Denmark, Iceland,
Sweden and Finland fell, while in Norway, where
screening was introduced in only one county, the rate
continued to show a slight increase (8). In Iceland,
where the intensity of screening was greatest,
mortality has fallen by 50-60/o between 1965-9 and
1975-8 (9). In Canada, the incidence of cervical
cancer dropped from 28.4 to 6.9 and mortality from
11.4 to 3.3 per 100 000 women during a 20-year
screening programme in British Columbia.

In the United Kingdom, it seems likely that
although screening appears to have had little effect,
largely because of inefficient use of resources, the
mortality rate would have increased further in the
absence of screening (10). Two areas of Scotland with
established screening programmes have experienced a
considerable decrease in mortality in women aged 35
years and over.

It is the unscreened women who tend to be at
highest risk (about 10-fold higher) and most of the
mortality from the disease occurs among them. In
conclusion, the available evidence supports that at
least a 50-60o reduction of both morbidity and
mortality from cancer of the cervix may be achieved
through well-organized screening programmes.

Extent of ongoing screening programmes
The extent to which screening programmes have

succeeded or failed to decrease mortality from
invasive cervical cancer is largely reflected in the
extent of coverage of the population at risk by
screening. There is a marked difference in the extent
of screening worldwide. In many developing
countries, screening for cervical cancer is non-
existent or, at most, sporadic, whereas in some other
areas the screening is extensive. Successful screening
programmes in developed countries, e.g., in the

Nordic countries, Canada and the USA, cover at least
607o of the female population at risk, which is
screened at regular intervals.

Screening programmes in several countries were
reviewed to determine the extent of coverage
currently being provided:
-In China, screening was started in 1957 in Beijing
and subsequently extended to Tianjin, Shanghai and
other parts of the country. Annual, biannual and
triannual screenings were established as a routine in a
number of districts. More than 16 million women
have been screened in the past 15 years.
- In India, facilities for cytology are at present
restricted to the larger urban centres which also have
facilities for cancer diagnosis and treatment.
Screening has been essentially institution-based and
of short-term duration, and only limited information
has been generated to assess the impact. It has been
estimated that even with a 12-fold increase in trained
technicians for screening, Pap smear screening could
be provided to only 25% of the women at risk by the
year 2000.
- In Indonesia, cancer treatment facilities and
cytopathology laboratories are available in only a few
hospitals, mostly attached to a university. Screening
is performed mainly within the infrastructure of
family planning programmes. Recent data show that
over 55% of the women screened were less than 30
years of age although only 7% of the cervical cancer
patients were in that age group.
-In Brazil, 75% of cases of the uterine cervix are
diagnosed with invasive disease. Current pro-
grammes for detection and treatment are only able to
cover 2% of the female population at risk.
-In Chile, screening is performed in 16 cytology
laboratories throughout the country, which have an
overall capacity of 500 000 smears annually. Women
have been recruited mostly through maternal and
child health/family planning programmes. With the
present laboratory capacity all women between 35
and 60 years of age (approximately two million) could
be screened at five-year intervals.
- In Hungary a cytology screening programme was
initiated in 1972. Cytology is performed in 72
laboratories throughout the country. With a target
population of 3 250 000 women between 20 and 65
years of age and the present laboratory capacity of
over one million smears annually, all women can be
screened every three years.
The group estimated that, overall, approximately

40-50% of adult women in developed countries and
less than 5% of women in developing countries have
been screened at least once in the past five years. In
the developing countries, the limited screening
available tends to focus on younger women, those less
than 35 years of age.
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Approaches to screening

An effective screening programme must be
appropriately planned and take into account the
following aspects: (a) identification of the target
population, i.e., specifying the women at highest risk
and the age and frequency of intended screening (the
age distribution of the population as well as age-
specific morbidity and mortality data on cervical
carcinoma will be valuable for cost-effectiveness
planning and evaluation); (b) establishment of an
accounting mechanism to ensure that the women are
screened as planned and that women who have not
been screened are included in the programme (the
emphasis here is on which women are screened and
the number of women screened, and not the number
of screens performed); (c) organization of the taking
of cytological smears, which should preferably be
done at the primary health care level and within the
existing health care facilities; (d) organization of
high-quality centralized cytology laboratories; (e)
organization of diagnosis and treatment facilities for
the management of patients in whom an abnormal
cytology was found; (j) establishment of an adequate
follow-up mechanism to ensure that all positive cases
are treated appropriately; (g) a central office or
individual should be identified as being responsible
for planning, coordinating, monitoring and evalu-
ating the screening programme. A precise statement
of the programme's objectives is essential (11).
Owing to differences in health system structure

around the world, the screening service must be
designed to fit in with existing medical services and to
receive the staff's cooperation and support. Ideally, a
screening programme should be part of a more
comprehensive cancer health service, developed
within the existing total health service structure.
Through a central planning and coordination body,
close links should be established and maintained
between the primary health care facilities, the central
cytology laboratory, diagnostic facilities, and the
treatment centres.

It is often less costly to develop efficient cytology
services by utilizing an established infrastructure,
such as a maternal and child health/family planning
(MCH/FP) programme, rather than developing a
separate vertical screening programme. However, it
is very important to keep in mind that cervical cancer
detection programmes and MCH/FP programmes
have different objectives. The age focus of MCH/FP
programmes is generally on younger women for
whom the cost-benefit ratio of screening is poor.
Further, the responsibilities for monitoring screening
coverage and coordinating case follow-up and
treatment are frequently not accepted by the
MCH/FP programmes. Optimal coordination
between cervical cancer detection and MCH/FP pro-

grammes is mandatory for the success of screening
activities in many areas.

Impediments to screening

One of the key questions to ask of a country's
screening programme is "who is responsible?".
In areas with successful screening programmes,
the answer to this question is clear, although the
specific organization mechanism varies from country
to country depending on the local health care
structure.

In most developing countries, cancer control
programmes are inadequate and screening activities
do not appear to effectively reach the most vulnerable
populations. In many countries cervical cancer
control activities are conducted on a small scale with
inadequate planning, coordination and efficiency,
and are often isolated from other primary and
secondary level health care activities. General hos-
pitals often do not have the capability for definitive
diagnosis of all patients with abnormal cytology
reports or for the treatment of all those found
to have preinvasive lesions in their geographical area
of responsibility. The technical skills and resources
necessary for the organization of laboratories, the
recording of data, and the follow-up of abnormal
findings are inadequate. Current training of cyto-
pathologists and cytotechnologists in some areas is
poor, and there is no standardization in curriculum
structure and teaching methods. Continuous edu-
cation for technical personnel is also usually very
limited and the quality control of laboratories in most
of the developing countries is very poor.

Deficiencies in record-keeping in cytology labora-
tories and cancer registries make the administration,
monitoring and evaluation of activities very difficult
if not impossible. The coverage of the screening
programme is not known in general. It is not the
number of cytological tests performed but the
number of women who were actually screened that
gives the dimension of the coverage of a screening
programme. There is evidence of frequent and
unnecessary rescreening of the same group which
thereby becomes a very low-risk group; screening
programmes should therefore direct their efforts to
include women who have never been screened before
and who are the ones at highest risk. Frequent
rescreening of the same women in a population, at the
expense of a high proportion of unscreened women,
will result in a very low cost-benefit ratio for the
screening operation, will not increase the benefit of
those who are being screened, and will not reduce
morbidity or mortality from cervical cancer.

In most developing countries, even those with
highly trained professionals, screening activities can-
not provide adequate coverage of the population at
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risk owing to limited resources. In many developed
and developing countries, screening activities, where
they exist, are performed within different health care
facilities with little planning and coordination of the
programme. This lack of organization and assign-
ment of responsibility is the main impediment for the
success of screening programmes.

Collecting smears in the community

Collecting of specimens for cytological screening
should be decentralized to facilitate access to the
population at risk. Primary health care facilities
(such as maternal and child health and family
planning clinics, venereal disease clinics, hospital
outpatient clinics, etc.) may be used for this purpose,
considering that the cost of the additional workload
should be minimal if the clinical examination pro-
cedure is organized to include the taking of smears as
a routine. The qualified person responsible for the
overall operation of the primary health care facility
should also be responsible for the follow-up of cases
with abnormal cytology at this level.

It is not necessary that smears should be obtained
only by gynaecologists; other medical personnel such
as nurses (nurse-midwives, public health nurses,
medical social workers, etc.) and even technicians,
specially trained for this purpose, may take satis-
factory smears. Although it may not matter who takes
the smears gynaecologist or nurse it is very im-
portant that the practitioner responsible for this task
should also be responsible for communicating and
explaining the cytology report to the woman and her
doctor and for ensuring adequate follow-up and
management of patients with abnormal cytology
reports.

Preparing smears

Adequate specimens can only be obtained after
visualizing the cervix through a vaginal speculum
without a lubricant. Smears obtained from the
vaginal pool and specimens obtained by patients
should not be used owing to the high false-negative
rates expected from these techniques.
The most reliable sample is a combination of an

endocervical aspiration (or cells obtained with a non-
absorbent cotton-tipped applicator from the
endocervix) and a circumferential scrape of the
transformation zone around the squamo-columnar
junction. Both samples may be put on a single slide,
without affecting the sensitivity of the test. The use of
single slide specimens is an important point to
consider when planning cost-effective screening
activities, as two slides per patient will practically
double the overall cost of the programme. In cases

where obtaining endocervical samples is not feasible,
the minimum recommended procedure is a scrape
taken from the squamo-columnar junction as
described above.

Smears should be fixed immediately by either
commercial spray-fixatives or by immersion in 95%
alcohol. The method of air-drying of smears, which
are subsequently rehydrated in a 50% glycerine-water
solution before being stained, has been successfully
used for several years by at least one large-scale
screening programme, with considerable savings in
the cost of fixative alone, and deserves consideration
for routine use.

Slides must be properly labelled and attached to the
appropriate requisition forms. The delivery of
specimens to the laboratory should be scheduled on a
weekly basis at the most, to be sure that the cytology
reports return to the clinic not later than three weeks
after the smears were taken. Delays of over one
month will interfere with appropriate follow-up and
will eventually result in discredit to the programme.
To achieve adequate follow-up, each clinic should

have a simple alphabetic card file to help identify
women who have been screened previously and to
locate patients with abnormal reports who require
referral for final diagnosis and treatment.

Screening intervals and the identification
of high-risk groups
Data from screening programmes in eight

countries in Europe and North America have been
used to estimate the risk of invasive disease associated
with different screening strategies (12). The results
indicate that for women aged 35-64 years the
reduction in incidence from screening every two years
is as great as that from annual screening, and that the
reduction in incidence from screening every three
years is nearly as great (Table 3). While less frequent

Table 3. Reduction in the cumulative rate of invasive
cervical cancer over the age range 35-64 years, with
different frequencies of screeninga

Frequency of Percentage reduction in No. of
screening the cumulative rate b tests

1 year 93.3 30
2 years 93.3 15
3 years 91.4 10
5 years 83.9 6

10 years 64.2 3
a Adapted from reference 12.
b Assuming screening occurs at age 35, and that a previous

screening had been performed.
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screening offers less benefit, even screening every 10
years gives a 64/o reduction in risk. These estimates
assume total (1007o) coverage of the population.
Screening all women every 10 years will achieve much
more than screening 50% of the women every five
years.
A greater variation was found in the protection

following a single negative smear than in that
following two or more negative smears. This suggests
that there is considerable variation in the sensitivity
of screening in different centres, which may be due
partly to differences in classification and partly to
technical improvements over the twenty-year period
included. It is also apparent that the relative
protection is higher in those studies from areas with a
centrally organized screening programme where the
quality of the smear and laboratory standards are
high.
Age is the most important risk factor to be

considered when formulating screening policies.
Despite recent increases of the disease in women
under 35 years in developed countries, invasive
cervical cancer is still rare under age 25. For both
developed and developing countries the incidence
increases with age up to 35, where it remains fairly
stable till age 60 or over, after which it may decline.
Screening should be aimed at those age groups in
which cervical cancer is common. Other than age,
identifiable risk groups are too large or have too low a
level of increased risk to justify selective screening.

Cytology laboratory organization
and quality control

All smears should be processed and screened at a
cytology laboratory in which the following pro-
cedures must be performed: staining, examination by
a cytotechnologist, confirmation by a cytopatholo-
gist, communication of results to a clinician and
follow-up of all cases of abnormal cytology.

Cytology services should be centralized. A large
volume of work contributes to the successful oper-
ation of a cytology laboratory because a specialized
division of labour is possible and a large number of
abnormal smears representing various pathologies
will help to maintain the cytotechnologists' skills. In
general, laboratories that screen fewer than 20 000
specimens annually are not cost-efficient and cannot
support either a training programme or a full-time
cytopathologist. Preferably the annual number of
specimens should be 50 000 or more. A network of
peripheral screening clinics sending material to a
central cytology unit is recommended. Usually, single
unsupervised technicians should not be placed in iso-
lated areas or health centres, since even well-trained
screeners will lose their skills if not exposed to a large

number of positive specimens, teaching and super-
vision.

There are no absolute criteria to confirm a
thorough sampling of the cervix by looking at the
smear in the microscope. To ensure good quality,
only those who are specifically trained to sample the
ecto- and endocervix and who understand the
importance of proper fixation should take a smear
for cytological examination. Training should be on a
continuing basis.

Quality control systems must be developed in
cytology laboratories to keep the number of false-
negative reports as low as possible. Care in personnel
selection, proper training, and continuing education
are mandatory. The greatest assets of a cyto-
technologist are a broad range of experience and
motivation to be responsible for his/her own
diagnoses and to seek every opportunity to check
these against the diagnosis of the supervisor and the
histopathological diagnosis. Exchanging slides
among the screening staff and comparing the
diagnoses should be encouraged.
The traditional quality control recommendation is

the rescreening at random of 10/o of the negative
cases reported by screeners. However, there is no
evidence to support this recommendation owing to
the relatively low prevalence of abnormal smears in
mass screening programmes. The rate of abnormal
smears may be especially low if the programmes are
primarily addressed to young women, 20 to 35 years
of age. Quality control in cytology laboratories
should be evaluated periodically through cyto-
histological correlation of the abnormal smears.

DIAGNOSIS AND TREATMENT

Definite diagnosis of patients with abnormal
cytology reports is mandatory before any decision
can be made on the most appropriate treatment.
Diagnostic clinics should be established in
gynaecology departments of regional hospitals and
higher-level referral hospitals to accept those patients
with abnormal cytology. Gynaecologists must receive
specialized training in colposcopy if this diagnostic
method is being considered. Additional histo-
pathology facilities should be considered as the
screening operation will also place an extra workload
on these services.

Every case of cervical neoplasia found should be
staged and classified to determine the modality and
extent of the treatment required; a standardized
system, preferably the UICC/FIGO (International
Union Against Cancer/International Federation of
Gynecology and Obstetrics) (13, 14), or alternatively
the AJC (American Joint Committee) system (15)
should be utilized.
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Screening should not be undertaken at a level
beyond which facilities for diagnosis and treatment
become inadequate. Information of the incidence of
the disease should be available for planning and
estimating the resources that will be needed. If
screening is concentrated on women over 40 years of
age, the largest proportion of cases found will be
cancer as opposed to dysplasia. If screening is
directed to the younger age group (20-40 years), cases
of dysplasia will predominate. As the treatment of
these two groups differs markedly, planning of treat-
ment facilities will depend on the age of the popu-
lation being screened.

All patients with a confirmed diagnosis of
dysplasia (mild, moderate or severe), carcinoma in
situ, or invasive carcinoma must be adequately and
promptly treated. An accurate histopathological
diagnosis of preinvasive or invasive disease is
essential. If colposcopy is not available and invasive
carcinoma cannot be ruled out by random biopsies,
then a cone biopsy must be performed.
The great majority of cases of mild and moderate

dysplasia can be treated on an outpatient basis with
electrocoagulation, cryosurgery or CO2 laser if high
quality cytology, colposcopy and histology are
available. The same therapeutic approach may also
be used in selected cases of young women with small
severe dysplasia or carcinoma in situ lesions which are
totally visible on the ectocervix. All cases must have
at least three normal cytologic and colposcopic
follow-up examinations at 3-6-month intervals after
the treatment procedure. After that, annual re-
screening is mandatory.
The method of choice in management of severe

dysplasia and carcinoma in situ is conization of the
cervix uteri performed commonly in an inpatient
clinic. Although cone biopsies are primarily
diagnostic, they may also be therapeutic. This is
important in the management of young patients
because it preserves fertility. Management of women
with preinvasive disease (dysplasia and carcinoma in
situ) on an outpatient basis should not be undertaken
unless expert colposcopists are available and
complete follow-up is expected.
The treatment of choice for microinvasive cancer

with a stromal invasion not exceeding 3 mm, and
without cancerous emboli in vessels, is total
hysterectomy with extirpation of the upper third of
the vagina; this results in a five-year survival rate of
95-98%. Preservation of the ovaries is possible in
women of reproductive age. Cases of microinvasive
cancer in young women with stromal invasion less
than I mm should be singled out for study of the
efficacy of wide cervix uteri conization.

Treatment of invasive cervical cancer (stage I-IV)
usually involves radiotherapy or radical hysterectomy
and must be done at a centre by trained specialists.

In spite of the possibility of early detection of
cancer of the cervix uteri, more than 60% of patients
in developed countries are initially diagnosed with
evidence of considerable local spread, metastases to
the regional lymph nodes of the pelvis, or more
advanced disease. Information on staging and end-
results of more than 32 000 patients with cancer of
the cervix uteri from 120 cancer centres from
primarily developed countries worldwide has been
collected by the International Federation of
Gynecology and Obstetrics (14). The stage distri-
bution was stage I, 33%; stage II, 36%; stage III,
27%; and stage IV, 4%. The five-year survival rates
by stage clearly show the benefit of early detection:
stage I, 78%; stage II, 57%; stage III, 31%o; and stage
IV, 8%. Long-term survival among properly diag-
nosed and managed cases with dysplasia or carcinoma
in situ is virtually 100%.
When cervical carcinoma is found in the late stages

of the disease, the emphasis should be shifted from
the attempt to cure using cytostatic agents, which
have been shown to have no value in prolonging life,
towards an appropriate regimen of pain relief and
palliative care.
Where radiotherapy facilities already exist in

developing countries, efforts should be made to
acquire a remote after-loading brachytherapy kit.
Training at these centres should include courses for
both the gynaecologists and the paramedical
personnel. When radiotherapy is not available,
radium needle importation should not be en-
couraged. Acquisition of a brachytherapy unit is the
recommended first step.

Countries should endeavour to develop at least one
radiotherapy unit where none exists currently.
Whereas training opportunities for persons from a
developing country in the past have been primarily in
developed countries, it now appears more desirable
that such training should be done in the local environ-
ment. Regional training centres should be en-
couraged; international health bodies have a role to
play in promoting such training efforts. Equipment
for these new centres will include one or two tele-
therapy irradiation machines initially. Sealed isotope
units, either cobalt-60 or caesium, are recommended.
Linear accelerators are likely to present considerable
operational difficulties in any newly formed centres.

EVALUATION

A cervical cancer control programme should not be
initiated prior to the establishment of adequate
evaluation procedures. It is essential to assess
progress of the screening programme periodically
both from the procedural standpoint, to determine
how effective the operations actually are, and in
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terms of achievement, to analyse the extent to which
morbidity and mortality have been reduced in the
population group covered. The following aspects
should be considered when evaluating the
programme:

(a) proportion of the target population that has
been covered by screening;

(b) time elapsed from the taking of smears until
the notification of findings;

(c) quality control in cytology laboratories (e.g.,
proportion of unsatisfactory smears, proportion of
false negative reports, etc.);

(d) proportion of patients with abnormal cytology
who have been followed through to diagnosis and
treatment;

(e) effect achieved on the rate of advanced-stage
diagnosis;

(f) effect achieved on the incidence of invasive
cancer;

(g) screening history of the cases of symptomatic
invasive cancer of the cervix;

(h) effect achieved on mortality from invasive
cancer.

Surveys that compare the number of smears taken
in a given period with the size of the population
cannot be regarded as a true measure of the
population covered by screening, but only as an
indicator of the intensity of screening. Ideally, the
evaluation of coverage should be carried out by
means of individual identification of the target
population, and a system of recording which of these
women had been screened. In places where effective
screening programmes have been conducted, well-
organized mass screening registries existed before the
screening activities were initiated or were developed
simultaneously with the screening programme. One
of the primary impediments for evaluation of
screening programmes has been the lack of linkages
between the records of smears for individual women.
Such linkage would permit a partial evaluation, even
in the absence of a population register.
An alternative, but less precise means of evaluating

coverage is to set up ad hoc sample surveys of the
population. Although in some countries this could be
expensive, and could encounter difficulties due to
some women's lack of knowledge of whether a
cervical smear has been taken, such surveys can
provide information on risk categories, such as

socioeconomic status, of those women being missed
by screening, which may not be available from
routine data collection.

In order to properly determine the effect of a

screening programme it is necessary that data on the
frequency of screening and on cervical cancer
incidence and mortality should be available for the
time periods before, during the start, and after the

programme has been implemented. The effect of
screening cannot be judged unless baseline data are
available. Case-control studies have been used
recently to evaluate screening programmes; such
studies have consistently shown a protection against
invasive cancer in the screened women.

Screening programmes can also be evaluated by
their failures. Cases of symptomatic invasive cancer
of the cervix, and especially of advanced disease, can
be regarded as failures of a screening programme.
Knowledge of the age distribution of such cases, and
of their screening history, provides information of
the effectiveness of the programme in reaching the
intended age groups, and of the quality of the
screening being carried out.

Ideally, if the complete registration of cases of
cancer and of all deaths by cause is in existence prior
to the introduction of a screening programme, this
permits the evaluation of the effect of screening on
the trends in mortality and invasive disease.
However, in many areas of the world, such data are
not available. The lack of such information should
not prevent the introduction of screening. An
alternative to complete cancer registration is a
mechanism of recording all cases of cancer of the
uterine cervix. This might be made the responsibility
of the centres that follow up and treat the cases de-
tected by screening, and would involve monitoring all
health centres where cases of invasive disease might
present. It would be preferable if the stage of disease
were included in such a recording system; further, the
distinction between in situ and invasive cases is
crucial.

PRIORITIES FOR CERVICAL CANCER CONTROL

The ideal approach, i.e., primary prevention of
cervical cancer, is unfortunately not feasible on a
broad scale at the present time. However, education
of the association between sexual behaviour and
cervical cancer and the use of barrier contraceptives
could be of substantial value in certain countries.
As the early detection of cervical cancer has been

proved to be effective at a reasonable cost, the estab-
lishment of cytological screening programmes should
be recommended wherever possible. The keys to
effective screening are organization and proper
resource utilization. The establishment of a
responsible planning and implementation body and
the formulation of precise programme objectives are
important for all screening programmes, including
those now being carried out in developed countries.

Cost-effectiveness considerations play a role in
programme design in all countries; but this role is, by
necessity, stronger in the developing countries than
the developed countries. Because of the need for
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focusing on population coverage and careful
utilization of the cytology screening and laboratory
resources, the following stepwise scheme of screening
levels is recommended:

(i) The aim should be to screen every woman once
in her lifetime between the age of 35 and 40 years.

(ii) If additional resources are available, screening
should be once every 10 years for women aged 35-55
years.

(iii) If additional resources are available, screening
should be once every five years for women aged 35-55
years.

(iv) An ideal or optimal screening schedule would
involve screening once every three years for women
aged 25-60 years.

Screening should not be encouraged at a level
beyond which the diagnostic and therapeutic facilities
become inadequate.

RECOMMENDATIONS FOR RESEARCH

Primary prevention

(1) Research should be directed to clarify the exact
role of human papillomavirus infections in cervical
cancer and to the analysis of the natural history of
these infections and their interactions with host cells
in the development of malignant tumours. The
contribution of other potentially carcinogenic factors
(e.g., smoking, mutagenic metabolites of bacteria
and protozoa in chronic inflammation, infection by
alphaherpesviruses and exogenous hormones) and
their possible interaction with papillomavirus
infections should be studied.

(2) Once the etiological role of human papil-
lomavirus infections in cervical cancer is confirmed,
research in the development of suitable vaccines for
immunoprevention and immunotherapy should be
pursued with high priority.

(3) The association between sexual behaviour and
cervical cancer in developing countries should be
investigated to ascertain the extent to which multiple
sexual partners and early onset of sexual intercourse
are relevant in these populations.

(4) The protective value of genital hygiene and
barrier methods in contraception deserve further
attention and study.

(5) The present inconclusive data on oral and
injectable contraceptives, intrauterine devices, cir-
cumcision, and nutritional imbalances in modifying
the risk for cervical cancer should also be sub-
stantiated by further investigations.

Early detection
The first five research needs listed below were

identified at a UICC workshop on screening pro-

grammes held in Lyon in November 1984 (16) and
were endorsed at the present meeting.

(1) Applied research is needed to develop
appropriate screening strategies for developing
countries where the incidence of cancer of the cervix
remains high and where the resources for disease
prevention may be limited.

(2) The natural history of precancerous lesions
should be clarified in developing countries and in
younger women in developed countries; the long-
term effects of screening in women at all ages should
be studied.

(3) Research is needed on the etiology of cervical
cancer to provide useful markers of women at very
high risk.

(4) The long-term effects of different methods of
treatment of precancerous lesions and the optimal use
of colposcopy and local ablation should be inves-
tigated.

(5) Operations research, including economic
aspects and cost-benefit analyses should be con-
ducted, particularly with regard to alternative re-
screening intervals.

(6) Various strategies of organization of screening
at the community and national level should be
studied.

(7) The reasons why certain women fail to attend
for screening, and why resistance to screening may
exist in certain populations should be identified.

(8) The effectiveness of using air-dried smears
should be investigated.

(9) The role of laser therapy in the treatment of
early lesions should be determined.

(10) The feasibility of down-stage screening, i.e.,
the visual inspection of the cervix by paramedical
personnel in an attempt to find cases in an earlier
stage, should be studied. This approach should only
be contemplated in areas where cytological screening
would not be possible for many years.
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RESUME

LUTTE CONTRE LE CANCER DU COL DE L'UTERUS

Le carcinome spino-cellulaire du col de l'uterus est la
principale cause de deces par cancer chez la femme dans les
pays en developpement et une cause importante de mortalite
dans les pays developp6s. Ce type de cancer frappe souvent
des femmes relativement jeunes, contrairement a d'autres
cancers, et merite a ce titre un rang eleve de priorite.
Dans certains pays developpes, des programmes de depis-

tage cytologique du cancer du col de l'uterus sont en cours
depuis de nombreuses annees. Une diminution importante
de la mortalite, de l'ordre de 50 a 60%, a e observee Ia ou
sont ex6cutes de vastes programmes bien organises de depis-
tage. Ces bons resultats tiennent pour l'essentiel a l'ablation
des lesions intra-epith6liales, qui permet de prevenir
l'apparition de tumeurs invasives.
Le carcinome spino-cellulaire du col de l'uterus est

etroitement lie a un comportement sexuel caracterise par la
pr6cocit6 et de multiples partenaires. Le comportement
sexuel du partenaire masculin joue egalement un role. Des
donn&es recentes prouvent l'existence d'une relation de cause

a effet entre certaines des lesions qui precedent le carcinome
du col de l'uterus et certaines infections a papillomavirus.

Malgre les preuves d'une relation entre le cancer du col
de l'uterus et le comportement sexuel et les resultats
prometteurs obtenus sur le r6le des infections humaines a
papillomavirus, seuls des programmes d'education ont e
jusqu'ici recommandes comme strategie specifique appli-
cable a la prevention primaire du cancer du col de l'uterus.

Rien ne prouve que l'histoire naturelle du cancer du col de
l'uterus varie suivant les populations. Aussi, l'etude des
antecedents naturels sur laquelle reposent les programmes
de depistage ayant fait leurs preuves est-elle vraisemblable-
ment applicable dans tous les pays. L'etendue des op&
rations de depistage varie sensiblement a l'echelle mondiale.
Dans de nombreux pays en developpement, le depistage du
cancer du col de l'uterus est inexistant ou au plus sporadique
alors que dans certains pays developpes, il est tres pratique.
11 est important de noter que le nombre des frottis preleves
ne reflete pas la proportion de personnes effectivement
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couvertes par les operations de depistage. C'est le nombre de
femmes examin6es plutot que le nombre de frottis qu'il faut
evaluer pour determiner le taux de couverture.
Le succes des operations de depistage depend pour beau-

coup de leur organisation. Dans la mesure du possible,
celles-ci devraient etre mises au point en fonction des possi-
bilites de l'infrastructure sanitaire existante. Des ressources
supplementaires seront n6anmoins necessaires. II faudrait
qu'un organe central de coordination veille a la cooperation
entre les services de soins de sante primaires, les laboratoires
de cytologie, les centres de diagnostic et de traitement et
divers autres organismes parmi lesquels les associations de
professionnels de la sante, les sections du minist&e de la
sante, les associations feminines, les ligues contre le cancer
et d'autres organisations benevoles.

L'organisation d'opwrations de depistage a grande 6chelle
suppose l'existence de m6canismes garantissant l'examen
des femmes a haut risque ainsi que la presence de services de
soutien adequats pour le diagnostic et le traitement. II

faudrait egalement prevoir les moyens de suivre les per-
sonnes qui presentent des frottis anormaux.
Dans les pays disposant de ressources limitees, il faudrait

que chaque femme soit examin&e au moins une fois entre 35
et 40 ans. La oui les ressources seraient plus importantes, la
fr6quence des depistages devrait etre portee a une fois tous
les dix ou cinq ans entre 35 et 55 ans et, mieux encore, a une
fois tous les trois ans entre 25 et 60 ans.

Les services de gynecologie des h6pitaux generaux sont les
mieux equipes pour le traitement des malades pr6sentant
un cancer pre-invasif du col de l'uterus. Pour les cancers
invasifs, on aura de preference recours a la chirurgie
associee a la radiotherapie. Faute de radioth6rapie externe
et endocavitaire combin&e, une radioth6rapie endocavitaire
devrait etre administr&e par un gynecologue possedant une
formation speciale. Actuellement, la chimioth6rapie ne pre-
sente aucun interet pour le traitement du cancer du col de
l'uterus. II est recommand6 de recourir si n6cessaire a des
traitements anti-douleur.
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