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ensure that women over age 18 who are or have been
sexually active are invited to be screened and will
return every 3 years until age 70. Regional or central
laboratories for cervical cytology, with adequate
quality control, should become the standard for
examination of cervical smears. Facilities for colpo-
scopically directed diagnosis and therapy for women
with preclinical abnormalities should be available.
Mechanisms for monitoring and evaluating the pro-
gram need to be introduced in each province. We
believe that the introduction of organized programs
in each province will not lead to an increase in the
total costs for cervical cancer screening because the
savings derived from less frequent screening of
cytologically normal women could be redirected to
introducing the recommended information system
and upgrading laboratory and management facilities.

Until the organized systems for cervical cancer
screening recommended in this report are estab-
lished, physicians should ensure that cervical cytol-
ogy smears are taken soon after age 18 or once
women are sexually active. The process should be
repeated after 1 year and, provided the smears are of
appropriate quality and normal, at least every 3
years until the woman reaches age 70. This will
ensure that as many women as possible throughout
Canada are offered the protection that regular cervi-
cal cytologic screening provides.

Recommendations

The following recommendations should be con-
sidered as a whole. The screening frequencies should
be established formally only when the following are
in place: high-quality laboratory services for reading
cytology smears, with adequate internal and external
quality control systems, and information systems to
monitor screening frequencies and to issue remind-
ers to attend at the recommended intervals.

Not all jurisdictions will be able to implement
all the recommendations rapidly, but this should not
prevent them from complying with those recommen-
dations with which they can, when they can. The
following are listed in the order in which they appear
in this report. The rationale for each recommenda-
tion is outlined in the main report.

An organized approach

1. Governments should encourage and support
development or enhancement of organized cervical
cytology screening programs involving family physi-
cians, specialists, laboratories and information sys-
tems to reduce morbidity and mortality from carci-
noma of the cervix (see page 1305).

2. All women age 18 and over who have had

sexual intercourse should be encouraged to partici-
pate in a cervical cytology screening program (see
page 1306).

3. Care should be taken to incorporate new pro-
grams within an overall conceptual and planning
framework of care of well women (see page 1306).

4. The setting and manner of screening for cervi-
cal cancer should be sensitive, supportive and cultur-
ally appropriate (see page 1306).

5. Concepts of cervical cancer prevention and
screening should be integrated with sex education for
students and included in health promotion programs
directed to all adolescents (see page 1306).

Frequency ofscreening

6. A second smear should, in general, be taken
after 1 year, especially for women who begin screen-
ing after age 20 (see page 1307).

7. If the first two smears are satisfactory and
show no significant epithelial abnormality, women
should, in general, be advised to be rescreened every
3 years to age 69 (see page 1307).

8. Women over age 69 who have had at least two
satisfactory smears and no significant epithelial ab-
normality in the last 9 years and who have never had
biopsy-confirmed severe dysplasia or carcinoma in
situ (cervical intraepithelial neoplasia [CIN] III) can
be dropped from the cervical cytology screening
program (see page 1307).

9. The recommended frequency of rescreening for
women age 18 to 69 is appropriate for all risk groups
(see page 1307).

10. Women entering a screening program at age 67
or older should have two satisfactory smears at least
6 months apart; those over age 69 can then be
dropped from the program if the smears show no
epithelial abnormality (see page 1308).

11. The recommended screening frequencies apply
to women whose smears show no epithelial abnor-
mality. If abnormalities are detected, schedules for
repeat examinations should be dictated by the re-
quirements of surveillance, diagnosis, treatment and
follow up (see page 1308).

12. Women do not need to be screened if they have
never had sexual intercourse or have had a hysterec-
tomy for benign conditions with adequate pathologi-
cal documentation that the cervical epithelium has
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been totally removed and previous smears have been
been totally removed and previous smears have been
normal (see page 1308).

Management ofabnormalities

13. In women with cytologic abnormalities the
degree of abnormality reported by the cytopatholo-
gist should be noted (see page 1309).

(a) Generally, a repeat cytology smear should
be recommended in 6 months for women with
cytologic evidence of mild dysplasia (CIN I) with or
without human papillomavirus (HPV) effects. If
there is no evidence of cytologic progression, repeat
smears at 6-month intervals are appropriate for up
to 2 years, after which colposcopy should be ar-
ranged for all women with persistent abnormalities
(seepage 1309).

(b) Referral for colposcopy should be arranged
for women with cytologic evidence of moderate or
severe dysplasia (CIN II or III) or malignant cells
(see page 1309).

14. Colposcopy should be performed by adequately
trained gynecologists or other health professionals
who work in a setting that provides a constant source
of abnormal material so that their skills can be
maintained and enhanced (see page 1309).

15. Women who have been treated for an epithelial
abnormality of the cervix, or have had an epithelial
abnormality that regressed spontaneously with no
epithelial abnormality on two consecutive follow-up
visits, should be rescreened annually for as long as is
clinically feasible (see page 1310).

Information systems

16. Information systems should be established in
all provinces to ensure appropriate organization of
all programs (see page 1311).

17. There should be consultation with all appropri-
ate interests before establishing information systems.
The design of information systems should be a result
of participatory planning involving all the stakehold-
ers (see page 1311).

18. Before the system is made operational all
stakeholders should be consulted on policy about
access to data and the conditions under which
identified data can be released. The use of informa-
tion systems should be compatible with the database
requirements in the province (see page 1311).

19. Agreement on the core data to be included in
information systems should be sought among all
jurisdictions (see page 1311).

Training and quality control requirements

20. Cytotechnologists should be trained according
to the requirements of the Canadian Medical Associ-
ation's Conjoint Committee on the Accreditation of
Educational Programs in Cytotechnology or their
equivalent, as recognized by the Canadian Society of
Laboratory Technologists (see page 1312).

21. For most efficient function in a mass screening
program a laboratory should process a sufficient
number of cases annually to require staffing by a
minimum of three qualified and experienced full-
time cytotechnologists, supervised by a cytopatholo-
gist, plus adequate clerical and technical support
staff (see page 1312).

22. Provincial governments should recognize the
need for centralization or regionalization of cervical
cytology screening services wherever there are multi-
ple laboratories not fulfilling the criteria set out in
recommendation 21 (see page 1313).

23. The jurisdiction responsible for cervical cytolo-
gy screening programs should ensure that appropri-
ate and satisfactorily functioning quality control
mechanisms are in place (see page 1313).

Other considerations

24. The jurisdictions responsible for cervical cytol-
ogy screening programs should ensure that the mech-
anisms described in this report are in place to
evaluate and monitor the total program, which
should be overseen by a broad-based advisory com-
mittee established by each province (see page 1314).

25. When new data on duration of protection from
negative smears at ages 60 to 69 are available, the
recommendation to continue screening to age 69
should be reconsidered (see page 1314).

26. Current evidence is not sufficient to support
the use, in screening for cervical cancer, of laborato-
ry procedures' designed to detect specifically the
presence ofHPV (see page 1317).

27. No later than 1996, all programs should be
reviewed further for the Conference of Deputy
Ministers of Health using data obtained through the
evaluation and monitoring functions of the recom-
mended information systems (see page 1317).

Introduction

Screening for cancer of the cervix is a recog-
nized component of cancer control.' In Canada it
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began in British Columbia in 1949 and gradually
spread across the country. In 1976 the Task Force on
Cervical Cancer Screening Programs2 recommended
that "health authorities encourage and support the
development of cytologic screening programs de-
signed to detect the precursors of clinical invasive
carcinoma of the cervix." This recommendation was
reaffirmed by the reconvened task force,3 but there is
little evidence of any major changes in the organiza-
tion of cervical cancer screening programs, perhaps
because major stakeholders were not directly in-
volved in the discussions. Cervical cancer is still an
important cause of morbidity and mortality in Can-
ada, and incidence and mortality rates are no longer
declining, especially in younger women. In 1990 an
estimated 1300 newly diagnosed invasive cancers of
the cervix and 380 deaths in Canada were expected.4
Although better than if there were no screening, both
totals are probably at least twice as high as they
would be with more effective programs. Most deaths
occur in unscreened or poorly screened or managed
women. Furthermore, the annual direct and indirect
cost of invasive and fatal cancer of the cervix in
Canada is $180 to $270 million. It is important not
only to prevent unnecessary disease and death in
women but also to use health resources effectively.

What age to begin and stop screening in a
woman and how often to screen are controversial
questions. Although the first task force2 recommend-
ed screening every 3 years until age 35 for all at-risk
women not believed to be at high risk, the recon-
vened task force3 recommended annual screening
until age 35 because it regarded most young Can-
adian women to be at high risk. Effective organized
screening programs for cervical cancer in the Nordic
countries are based on screening every 2 (in Iceland)
to 5 (in Finland) years.' Annual testing is controver-
sial because it wastes resources that could be used to
screen high-risk women, although the United States
has recently moved toward recommending annual
screening.5 As a workshop group on the introduction
of organized screening for breast cancer reported,6
elements in Canada exist to permit introduction of
organized screening programs. Therefore, sponsoring
agencies agreed to try to achieve consensus on the
necessary steps to make Canadian programs more
efficient and effective.

The National Workshop on Screening for Can-
cer of the Cervix was planned with the following
general goal and specific objectives.

Goal

To further the development of an efficient,
comprehensive system for screening for cancer of the
cervix in Canada to reduce the disease's incidence
and mortality.

Objectives

* To review available information on the cause
and natural history of cervical cancer and to assess
its implications on policies for screening for the
disease.

* To review prior Canadian recommendations
on screening for cervical cancer; to assess current
Canadian approaches for detecting, diagnosing and
managing precancerous cervical abnormalities; and
to propose an integrated program for screening for
cervical cancer within Canada's health care system.

* To consider and report on the policy and
financial implications of revised recommendations
for screening for cervical cancer.

History

How often to screen and at what age to begin
and terminate screening depend on our understand-
ing of the natural history of precancerous states of
the cervix. Although a few studies have followed up
women to determine the probability of progression
or regression of biopsied abnormalities,7 they have
generally been considered to be unethical; in any
case, the process of diagnosis may have affected the
natural history. Therefore, we must depend on infer-
ences from the follow up of women with cytologic
abnormalities and study, preferably longitudinally,
the incidence and prevalence of well-characterized
lesions in a defined population.8

Previous studies suggest that precancerous cervi-
cal abnormalities, even carcinoma in situ, most
likely regress.89 However, there is still doubt about
the propensity of milder forms of dysplasia to
become cancerous and the natural history of the
disease in younger birth cohorts. Two recent Can-
adian studies have addressed these issues. In the first
the propensity for lesions with different degrees of
dysplasia to progress was assessed in a large Toronto
laboratory that had a long history of uniform classifi-
cation of cytologic abnormalities.'0 A sample of
176 808 smears was constructed for the years 1962
through 1981. All those with a cytological diagnosis
of dysplasia or worse plus a random sample of 3% of
all records were examined. The prevalence of dyspla-
sia rose during the study period. The relative risks
for carcinoma in situ or worse in a subsequent smear
were greatest for those with severe dysplasia, inter-
mediate for those with moderate dysplasia and low
for those with mild dysplasia. Most women with
mild dysplasia had normal smears at the next smear.
Thus, the risk of progression is related to the degree
of dysplasia, and most cases of mild dysplasia are
likely to regress spontaneously.

The second study, an extension of the British
Columbia cohort study to 1985, explored the natural
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history of disease in relatively young women born
between 1944 and 1948 (cohort 3).11 The originally
studied birth cohorts born between 1914 and 1918
(cohort 1) and 1929 and 1933 (cohort 2) had their
follow up extended from 1969 to 1985. The analysis
concentrated primarily on prevalence and incidence
of dysplasia and carcinoma in situ and incidence of
invasive cancer in the three cohorts. For dysplasia
there is evidence of a major diagnostic bias, intro-
duced by the provincial colposcopy program in the
1970s, that affects all three birth cohorts, but mostly
the youngest (cohort 3). There is no evidence that
this major increase in diagnosis of presumed precur-
sors had any effect on the incidence of carcinoma in
situ or invasive cancer. The incidence of invasive
cervical carcinoma was lower at comparable ages for
cohort 2 than for cohort 1 and similar for cohorts 2
and 3. Thus, there is no indication that rescreening
should be more frequent for younger than for older
birth cohorts. For all cohorts combined, a negative
smear had a substantial protective effect for 5 years,
even more if there had been two negative smears.
Cohort 3 provides relevant data about when to start
screening; although the incidence of invasive cancer
was low at ages 20 to 24, that for carcinoma in situ
was already appreciable, thus supporting recommen-
dations to start screening by age 20. Cohort 1
provides relevant data about what age to stop
screening; appreciable rates of invasive cancer were
found at ages 60 to 64 and 65 to 69 in women
previously screened.

Effectiveness

Several reviews, including those of the Canadian
task forces on screening for cancer of the cervix,1-3
have concluded that screening effectively reduces the
incidence and mortality from the disease. Three
types of studies provided evidence. First, correla-
tional studies have shown a strong association be-
tween reduction in mortality from cervical cancer
and intensity of screening.'2"13 Second, comparisons
among the Nordic countries demonstrated a marked
reduction in incidence and mortality from the dis-
ease, particularly in Iceland and Finland, with orga-
nized screening programs based on 2- and 5-year
screening, respectively, but not in Norway, which
had not introduced such a program.'4"'5 These results
contrast greatly with trends in Canada, which have
been much more gradual than in Finland or Iceland
and show no particular time when screening had
made a major impact on the disease. The failure of
unorganized programs to make a major impact on
the incidence and mortality from the disease has
been documented in the United Kingdom.'6"17 Third,
case-control studies in many settings have shown
that patients with the disease had far less screening

than controls drawn from the same population, with
a relative risk of cervical cancer for those with no
smears in the last 5 years compared to those who
had a negative smear of about 3.18-23

A study by the International Agency for Re-
search on Cancer, based on the records of several
screening programs in Europe and Canada, showed
that one or, preferably, two negative smears are
followed by low risk for at least 5 years.24 The
findings were used to estimate the optimal frequency
of rescreening. Starting screening at age 25 and
continuing at 3-year intervals until age 64 gives 90%
of maximal protection and only requires 13 tests in a
lifetime. Screening starting at age 20, with annual
screens, gives only just over 90% protection, yet
requires 45 tests in a lifetime. Thus, the marginal
yield from annual screening is minimal. Although no
randomized controlled trials of screening for cervical
cancer have been conducted, the observed evidence
has been accepted as conclusive. The task is now to
ensure establishment of the necessary organization
to achieve maximal efficiency and effectiveness of
screening.

The Workshop Group concludes that organized
programs of screening for carcinoma of the cervix
are effective in reducing the incidence and mortality
from the disease and recommends the following:

Recommendation 1. Governments should encour-
age and support development or enhancement of
organized cervical cytology screening programs in-
volving family physicians, specialists, laboratories
and information systems to reduce morbidity and
mortality from carcinoma of the cervix.

Components

Recruitment ofwomen

Until now women in Canada have been recruit-
ed into screening programs by a physician or because
an informed woman has requested that a smear be
done. Family physicians and gynecologists who have
primarily been responsible for cervical cytology
screening have tended to rely on the opportunities to
initiate screening offered by premarital examina-
tions, antenatal and postnatal care and prescription
of oral contraceptives. In addition, college and uni-
versity medical services and family planning clinics
have invariably offered screening to their clients. As
well, the annual medical examination recommended
by many physicians has encouraged continuation of
regular screening for some women. This relatively
laissez-faire approach has been moderately success-
ful in a province such as British Columbia, where a
central authority encourages screening through pro-
fessional and public education, but it has been far
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less successful elsewhere in Canada. Such an ap-
proach tends to concentrate on normal-risk women
and excludes recent migrants, native women and
most high-risk women, especially those past child-
bearing age but approaching the age when cervical
cancer becomes most common.

The service must examine the needs of ethnocul-
tural populations and other community factors, such
as age distribution, socioeconomic status, migration
and immigration history, geographic distribution,
general demographics and education levels. All these
issues will influence how the service reaches the
population at risk.

The Workshop Group hopes that its first recom-
mendation will result in the introduction of the
appropriate organization in each Canadian province
to ensure, as far as possible, inclusion of all eligible
women in cervical cytology screening programs.

Age to initiate screening

The previous task forces concluded that all
women who have been sexually active are at risk for
cervical cancer and therefore eligible to enter a
screening program.23 Nevertheless, invasive cervical
cancer probably does not develop instantaneously,
and there is a latent period of many years before
detectable preclinical disease occurs. The Workshop
Group has assumed that no invasive disease will
occur in a women within 3 years of initiating sexual
activity. Other countries have made similar assump-
tions and recommended that initiation of screening
be delayed until age 25.1 However, British Co-
lumbia's data indicate a substantial prevalence of
preclinical disease in women age 20 to 25. The
Workshop Group recommends the following:

Recommendation 2. All women age 18 and over
who have had sexual intercourse should be encour-
aged to participate in a cervical cytology screening
program.

There are three ways to achieve this objective:
public education campaigns to ensure that women
request screening; professional education campaigns
to ensure that physicians include their patients in
screening; and an organized program combining
these two elements with a program that ensures that
women are invited to be screened. The first two
programs have been used in Canada and clearly have
been insufficient. It is not at all clear that they have
been targeted to those who need the information
most; special efforts may be needed to bring many
at-risk women into screening programs.

Although we greatly favour the introduction of
organized programs for cervical cancer screening in
Canada, not all women at risk necessarily respond to

invitations to be screened, especially if they have
had bad experiences with the medical care system.
As well, many high-risk women have other health,
social or economic problems that may cause them to
rank the immediate need to be screened very low.
Hence, a coordinated program of health promotion
is essential to ensure that eligible women are
screened. How best to recruit women may also
necessitate research (see below, Research needs).
Health promotion strategies should be client centred
and culturally sensitive - for instance, to native
groups and recent immigrants. In designing these
approaches, women, health care providers, com-
munity leaders and other relevant and knowledge-
able people in areas such as housing and education
are key participants. The Workshop Group recom-
mends the following:

Recommendation 3. Care should be taken to incor-
porate new programs within an overall conceptual
and planning framework of care of well women.

Recommendation 4. The setting and manner of
screening for cervical cancer should be sensitive,
supportive and culturally appropriate.

In addition, all adolescent men should be pro-
vided with information on cervical cancer and on
their role in preventing the disease and in encourag-
ing their partner to be screened. The information
should be supplied early enough to have an impact
on their behaviour. The Workshop Group recom-
mends the following:

Recommendation 5. Concepts of cervical cancer
prevention and screening should be integrated with
sex education for students of both sexes and includ-
ed in health promotion programs directed to all
adolescents.

Frequency ofrescreening

It has already been explained why the Workshop
Group concluded that the benefits of screening
annually are little better than those of screening
triennially, provided there is an organized system
comprising all appropriate aspects of screening, espe-
cially good laboratory services and a population-
based information system. This applies to women of
all ages because international data and recent data
from British Columbia indicate that, after a negative
result, development of invasive cancer is unlikely
within the next 5 years; that is, the concern that led
the reconvened task force3 to recommend annual
smears until age 35 has been proved groundless.

Concern about the high false-negative rate is
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legitimate, especially when smears are examined in
questionably adequate laboratories. Errors in taking
the smear, plus laboratory errors even in a high-qual-
ity laboratory, result in a false-negative rate of about
25%.8 Protection is considerably enhanced when
there have been two consecutive negative results.
Given the low probability that preclinical disease
will develop in very young women, these consider-
ations apply in practice only to women entering a
screening program after age 20. The Workshop
Group recommends the following:

Recommendation 6. A second smear should, in
general, be taken after 1 year, especially for women
who begin screening after age 20.

Both task forces recommended screening every
5 years after age 35, on the basis of the assumption
that nearly all detectable preclinical disease would
have occurred by then.2'3 Recent studies tend to
confirm that preclinical disease does appear after age
35, and screening only every 5 years may not be
appropriate for women entering a program relatively
late. Changing the frequency of rescreening at age 35
conflicts with other countries' recommendations and
with our belief that recommendations should be as
clear and concise as possible. A reasonable compro-
mise is to recommend regular screening every 3
years throughout a woman's screening period.

The age to stop screening

Both task forces recommended that women over
age 60 who have had repeatedly satisfactory cervical
smears be dropped from a screening program.2'3 The
recent data from British Columbia show that inva-
sive cancer may still occur in women over the age of
60 who had negative results previously. This rein-
forces clinical experience and some people's belief
that there should not be an upper age limit to
screening for cervical cancer. Screening for cancer of
the cervix among women over the age of 65 in the
United States is now covered by Medicare and is
thought to be cost effective.25 Nevertheless, as with
any disease with a long natural history, protection
for women who have always had negative screening
results will persist for many years after screening
stops. It is not necessary to continue screening
through the 70s and 80s. The Workshop Group
recommends the following:

Recommendation 7. If the first two smears are
satisfactory and show no significant epithelial abnor-
mality, women should, in general, be advised to be
rescreened every 3 years to age 69.

Recommendation 8. Women over age 69 who have

had at least two satisfactory normal smears and no
significant epithelial abnormality in the last 9 years
and who have never had biopsy-confirmed severe
dysplasia or carcinoma in situ (cervical intraepitheli-
al neoplasia [CIN] III) can be dropped from the
cervical cytology screening program.

High-risk women

Cervical cancer is strongly associated with first
intercourse at an early age and multiple sexual
partners in both men and women, which supports
the theory that a sexually transmitted agent is the
principal cause of the disease. Other factors include
parity, cigarette smoking and use of oral contracep-
tives. These risk factors tend to be associated with
carcinoma in situ and more advanced stages of
dysplasia. The impact of these factors has been fully
discussed.2'3

The concept that women at high risk for cervical
cancer should be screened more frequently than
women at "normal" risk underlies some recommen-
dations of both task forces.23 However, there is no
evidence that the disease progresses more rapidly in
high-risk women than in other women.26 Truly high-
risk women have preclinical abnormalities, and the
goal of screening is to identify and place these
women under special surveillance. Therefore, it is
not necessary to recommend a different screening
frequency for women who are labelled high risk for
some other reason. The Workshop Group recom-
mends the following:

Recommendation 9. The recommended frequency
of rescreening for women age 18 to 69 is appropriate
for all risk groups.

Late entrants

With introduction of an organized program
directed to all women of at-risk age, many older
women who have not been screened will be recruit-
ed. If the program is to have a rapid impact, these
women should be a high priority because most
invasive cancer occurs at older ages and in women
not previously screened. If a woman is first recruited
into screening in her 60s, absence of a detectable
abnormality is reassurance that she is not at high
risk. Although the problem of false-negative results is
potentially more critical at older than at younger
ages, this is at least partly covered by recommenda-
tion 6. A second smear 1 year later may not
eliminate all false-negative results in older women.
Thus, a woman starting screening in her late 60s
must have at least two normal smears before she is
dropped from the program. The Workshop Group
recommends the following:
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Recommendation 10. Women entering a screening
program at age 67 or older should have two satisfac-
tory smears at least 6 months apart; those over age
69 can be dropped from the program if the smears
show no epithelial abnormality.

Women over age 69 who have never been
screened are likely to resist any attempt to include
them in a routine system and should be dealt with
individually. If the opportunity to screen such
women occurs, a smear should be taken. If the result
is negative another smear at least 6 months later
would be appropriate. However, the Workshop
Group recognized that this is a matter of clinical
judgement and agreed that specific recommenda-
tions would not be appropriate.

Other considerations

The Workshop Group agreed that it must re-
emphasize that its recommendations on screening
frequency apply only to women who have no detect-
able abnormality. The Workshop Group recom-
mends the following:

Recommendation 11. The recommended screening
frequencies apply to women whose smears show no
epithelial abnormality. If abnormalities are detected,
schedules for repeat examinations should be dictated
by the requirements of surveillance, diagnosis, treat-
ment and follow up.

Both task forces identified some categories of
women who need not be included in a screening
program because they are not at risk of the disease.2'3
The Workshop Group concurs with their recommen-
dation as follows:

Recommendation 12. Women do not need to be
screened if they have never had sexual intercourse or
have had a hysterectomy for benign conditions with
adequate pathological documentation that the cervi-
cal epithelium has been totally removed and pre-
vious smears have been normal.

Taking smears

Inappropriate sampling methods are responsible
for about two-thirds of false-negative results. Health
professionals must be adequately trained in how to
take the smear, place it on a slide and fix it.
Appropriate sampling techniques for obtaining ade-
quate Papanicolaou smears have been well de-
scribed.27 The reconvened task force report provides
a more detailed discussion of the "adequate cer-
vicovaginal" smear.3

The smear should always be taken with a spatula
after visual examination of the cervix with a specu-

lum; any observed clinical abnormality dictates that
the woman must be referred for diagnostic evalua-
tion no matter what the result of the smear. When a
smear is being taken directly from the cervix with a
spatula, the spatula should be rotated 3600 with firm
contact, ending in the horizontal position (3 and 9
o'clock). The sample should be on the upper surface
of the spatula during transfer.27

The woman must be comfortable during the
examination, which should be performed in a warm
room with a warm speculum. The woman's head
should be raised so that she can see the examiner
and the equipment. She should be mostly covered
and should be able to talk and ask questions during
the procedure. Medical students should receive ade-
quate training in the taking of smears.

Reading and interpreting smears

Smears should be read only by qualified cyto-
technologists and should be interpreted in consulta-
tion with cytopathologists. Criteria for laboratories
and the training of cytotechnologists and cyto-
pathologists are described below (see A supporting
laboratory network).

Reporting results

Smears should be "signed out" by the laboratory
director or designate, who must be satisfied that
appropriate quality control systems are in place (see
below, Quality assurance programs). The time be-
tween taking the smear and issuing the report should
be as short as feasible so that if an abnormality is
detected it can be managed appropriately.

The recommended terminology for reporting
results originated from the task force2 and was
revised by the Canadian Society of Cytology. Al-
though other terminology is in use or has been
recommended,28 it involves some "compression" of
information. The Workshop Group prefers a more
detailed report with appropriate management recom-
mendations for the woman's physician. At the same
time, information should be sent to the woman -
either a simple confirmation of normal findings with
recall at the recommended interval or, if the smear is
abnormal, a request that she see her physician. The
recommended terminology for cervicovaginal cytolo-
gy is listed in Appendix 1.

Management of women with abnormal smears

Cytologic screening is designed to detect pre-
clinical cervical dysplasia or neoplasia. Such abnor-
malities may be reported in different ways but all are
encompassed in the term "abnormal," meaning the
smear shows atypical epithelial cells. Women with
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normal smears, (i.e., no atypical cells) should be
screened again at the recommended intervals.
Women with an abnormal smear are removed from
the screening program and require active manage-
ment. The person obtaining the smear must ensure
that appropriate follow-up action is taken.

Repeat cytology

A technically unsatisfactory initial smear should
be repeated in 6 months unless there is clinical
evidence of a cervical lesion. The absence of en-
docervical cells or squamous metaplastic cells in
patients under age 48 suggests that the smear may be
suboptimal and may not have been taken from the
transformation zone of the cervix. This should be
reported to the patient's physician with the recom-
mendation that another smear be done at 12
months, provided the patient's previous smears have
been normal.

Repeat cytology is appropriate for most women
with smears that are abnormal but lack definite
cytologic evidence of neoplasia. Women with abnor-
mal cells consistent with benign atypia (nondysplas-
tic) or mild dysplasia (CIN I) or HPV infection, with
or without mild dysplasia, should be advised to have
a repeat smear within 6 to 12 months. If there is still
evidence of an abnormality, but it is not more
severe, the smear can be repeated up to 24 months
after the first diagnosis of abnormality. If the abnor-
mality persists or has progressed, the woman should
be referred for colposcopy.

Women with moderate or severe dysplasia (CIN
II or III), with or without evidence ofHPV infection,
should be referred at once for colposcopy, although
in British Columbia at least, women with abnormal
cells consistent with moderate dysplasia are re-
screened before referral. Elsewhere this is not consid-
ered advisable because of uncertainty about the
appropriateness of the cytologic diagnosis in deter-
mining management. The Workshop Group recom-
mends the following:

Recommendation 13. In women with cytologic ab-
normalities the degree of abnormality reported by
the cytopathologist should be noted.

(a) Generally, a repeat cytology smear should be
recommended in 6 months for women with cytologic
evidence of mild dysplasia (CIN I) with or without
HPV effects. If there is no evidence of cytologic
progression, repeat smears at 6-month intervals are
appropriate for up to 2 years, after which colposcopy
should be arranged for all women with persistent
abnormalities.

(b) Referral to colposcopy should be arranged
for women with cytologic evidence of moderate or
severe dysplasia (CIN II or III) or malignant cells.

Colposcopy

Colposcopy is not a screening tool; it is a
diagnostic technique that may help establish the
specific diagnosis in women reported to have an
abnormal smear. Colposcopy should be performed
only by qualified people. Colposcopy enables the
examiner to select the cervical site that should be
biopsied for histopathologic review. Appropriate
management is recommended on the basis of the
histologic diagnosis.

In Canada colposcopy should be coordinated
provincially. It is important that these services be
delivered in a university teaching centre, a regional
cancer clinic facility or a designated hospital to
ensure that only appropriately trained personnel,
who have been exposed to a sufficient volume of
clinical material to maintain expertise, are practising
diagnostic colposcopy. The Workshop Group recom-
mends the following:

Recommendation 14. Colposcopy should be per-
formed by adequately trained gynecologists or other
health professionals who work in a setting that
provides a constant source of abnormal material so
that their skills can be maintained and enhanced.

Provincial coordination of colposcopy facilities
will allow quality control programs to include col-
poscopy, cytology, histology, reporting and follow
up. Ideally this program would be linked directly to
the provincial information system for the cervical
cytology screening program.

Use of colposcopy in this way avoids the use of
diagnostic cervical cone biopsy in most patients.
Diagnostic cone biopsy is still warranted if the
colposcopic examination is unsatisfactory (i.e., if the
squamocolumnar junction is not visualized or if the
limits of the lesion are not seen), if the histology
report identifies microinvasive carcinoma on direct-
ed biopsy, if the endocervical canal contains disease
or if the colposcopic examination does not identify a
lesion consistent with that described in the cytology
report. This limited use of diagnostic cone biopsy
will minimize the inherent operative morbidity of
the procedure and reduce the potentially adverse
effect on future pregnancies.

If the colposcopic evaluation fails to reveal
significant disease on two visits 6 months apart the
patient may be advised to return to the regular
screening intervals.

Management and treatment

If a cervical lesion is detected at the time of the
smear, a tissue biopsy is warranted regardless of the
cytologic report.
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If moderate or severe dysplasia or carcinoma in
situ (CIN II or 111) is diagnosed, treatnment is
advisable. Acceptable treatIment may be electrocaut-
erization, cryosurgery, laser therapy, therapeutic
conization or hysterectomny, dependinig on the pa-
tient's age, her desire for additional children, how
likely she is to comply with follow-up instructions,
other medical or surgical disease, and the extent of
the lesion. Experts do not totally agree oni the best
form of therapy for all patients, but treatnment should
be individualized.

Diagnosis of microinvasive carcinomna warrants
a total hystercctomiy in imiost instanics. In some
patients conscrvative theiapy Aith a coone biopsy
may be considered. Invasizc canicer icquircs specific
investigation and managemiicint in consultation with a
gynecologic oncology service. OCcult invasive cancer
is usually managed with eithcr radiation theiapy or a
radical hysterectomiiy and pelvic lyimiphadeiicctomy.

Follow up

carcinoma of the cervix developed in 245 women:
61% had never been screened; 11% had a screening
history considered to be unsatisfactory; and 29% had
a screening history considered to be adequate.29
However, 71% of those with adequate screening had
abnormal cytologic findings, and most had no fur-
ther evaluation for 6 months or longer. Several had
repeatedly abnormal smears, but no action was
taken.29 The failures of the process should be re-
duced by an organized system; indeed, their reduc-
tion is a main justification for the information
system described below. Other faults in the process
should be reduced by the Workshop Group's recom-
mendations for management of abnormal smears
and for more efficient laboratories. Failures usually
result from errors in taking or reading smears, which
lead to false-negative results and failure to ensure
appropriate management for women with abnormal
smears.

Organization

A patient who has becen tr-eatcd for ccrvical
neoplasia should never rcturn to the screcning inter-
vals recommended for womeicni without any diag-
nosed abnormnality. If the trcatmiieiit was for intraepi-
thelial discase, the Woikshop Giroup rccoiinmends
two repeat evaluations vwith cytology and colpos-
copic assessmeint at 6-month intervals. If these two
evaluations yield negative results tor peisistent or
recurrent diseasc, annual ccrvical cytology should be
performed. If the treatment was for fn'iasivc cancer,
follow up according to the cancLr centrc guidclincs is
appropriate. Therefore, the Wom-kshop Group recom-
mends the following:

Recommendation 15. Womiien who havc bcen trcat-
ed for an epithelial abnormiality of the cervix, or
have had an epithelial abnomimality that r egressed
spontaneously with no epithclial abnormiality on two
consecutive follow-up visits, should be rcscreened
annually for as long as is clinically fcasiblc.

Reasons Jobrfuilurc

Any woinan in whonm ivxasivC cervical cancer
develops, particularly who dics fi-moii the disease,
represents a failure of the Systcm. Such paticnts fall
into one of four categories: those who have never
been screened; those who were screencd imaniy years
ago, but not within the prcious 5 or 10 years; those
who have becil screeincd within 5 ycals but not
managed appropriately; those in whomi the disease
progressed too rapidly to be initlucnced by screening.
The last category is rarc but presumiably exists,
contributing to the residual 10% of invasive cancers
not bcnefited by screciinig.4 hi omic study. invasive

Effective organization is the key to the success
of any screening program, especially when its goal is
to reach a large and geographically dispersed popula-
tion. Organized and accurate information is also
important because the program must be culturally
sensitive, and test results must be communicated
quickly. Efficient delivery of treatment and follow
up are vital, and the data must be available to
monitor and evaluate the program and to make
interprovincial comparisons.

Five major organizational elements are pro-
posed for cervical cancer screening programs: (a) a
population-based information system; (b) a support-
ing laboratory network; (c) quality assurance pro-
grams; (d) methods for monitoring and evaluation;
and (e) health promotion.

The first four of these are described below.
Health pronmotion relevant to screening for cervical
cancer - recruitment of women, education of wom-
en, outreach and education of health professionals
are described elsewhere in this report.

Population-based information systems

A population-based information system is the
foundation of organized screening programs. It must
be able to support diverse goals (Appendix 2),
including retrieval of individual pieces of informa-
tion and sophisticated, aggregate and comparative
analyses of data.

Information systems are important because they
can fulfil a broad range of goals. Information sys-
tems for cervical cancer screening programs must be
able to:

* identify the target population
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* identify individual women in the target popu-
lation

* facilitate preparation of letters to remind
women to attend for screening once they reach age
18, to reattend for screening at the recommended
intervals and request that they visit their physician if
an abnormality is discovered

* determine whether action has been taken by
the woman and her physician if a cytologic abnor-
mality has been discovered

* provide long-term follow up for patients who
have received treatment

* provide data on a woman's previous screen-
ing history to her physician

* collect data to assess the efficiency of labora-
tory quality control systems

* permit evaluation and monitoring of the total
system

* permit the comparison of data interprovin-
cially, nationally and internationally

Therefore, the Workshop Group recommends
the following:

Recommendation 16. Information systems should
be established in all provinces to ensure appropriate
organization of all programs.

Development of information systems will be
facilitated by the introduction of permanent, indi-
vidual health care identifiers (numbers) but need not
depend on them and should not be delayed because
unique identifiers are not yet in use.

Information system design

The design of an information system should not
be relegated solely to systems experts; it must incor-
porate the views and information needs of all groups
involved in the program. Wide-range consultation
and participatory planning are essential lest oppor-
tunities be missed to structure the system so that it
can serve ongoing needs. For example, consumer
advocates might want data abQut screening facilities
(location, hours, wheelchair accessibility and linguis-
tic capabilities), but epidemiologists would want a
different set of requirements. Planning and develop-
ment of the system should involve all stakeholders,
as follows:

* consumers, including representatives of
women's networks, women's health groups and all
minority groups (immigrants, natives, visible and
ethnic minorities and the disabled)

* professional colleges and associations
* cancer societies/provincial agencies
* government, including representatives from

public health units, women's health agencies, and
provincial and federal health promotion agencies

0 research communities, including epidemiolo-
gists and academic researchers in health care and
public policy

The process of developing an information sys-
tem should reflect the needs of diverse interest
groups; therefore, the Workshop Group recommends:

Recommendation 17. There should be consultation
with all appropriate interests before establishing
information systems. The design of information
systems should be a result of participatory planning
involving all the stakeholders.

Policy issues and use of data

How the information is used is of as much
concern as the design of the systems. Extensive
consultation is necessary to ensure protection of
personal privacy, adherence to freedom of informa-
tion legislation and development of appropriate
protocols for using aggregated data. Other policy
issues will also arise and require similar consultation
and review. Therefore, the Workshop Group recom-
mends the following:

Recommendation 18. Before the system is made
operational, all stakeholders should be consulted on
policy about access to data and the conditions under
which identified data can be released. The use of
information systems should be compatible with the
database requirements in the province.

Components of information systems

Information systems to support health programs
usually contain common elements: a registration file,
a laboratory test database, data linkage capabilities
(e.g., for linkage to cancer registries and vital statis-
tics systems), and mechanisms for monitoring and
evaluation. Although the elements of the database in
similar programs in different jurisdictions often have
common features, opportunities to improve program
evaluation and delivery may be lost if definitions
and standards are not coordinated. The Workshop
Group recommends the following:

Recommendation 19. Agreement on the core data
to be included in information systems should be
sought among all jurisdictions.

However, should consultation not result in early
agreement, the delay should not be allowed to
impede implementation of provincial systems.

Conclusions

As part of the process of consultation recom-
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mended in this report, a range of information
management issues will be addressed. This report
does not include explicit recommendations on such
topics as ethical issues, use of smart-card technology,
and the nature and control of access for research
purposes, but the consultative, policy and planning
process advocated should provide the mechanism for
addressing them.

Well-designed and monitored information sys-
tems can enhance the benefits of an organized
nationwide screening program. They can help to
ensure quality control by linking testing and treat-
ment with outcomes, increase efficiency, identify
overscreening and support program evaluation. They
can also help in answering research questions. These
and other results can be used to improve the
program.

A supporting laboratory network

High-quality laboratory services for reading cy-
tology smears, with quality control systems, are an
absolute requirement for an effective program.

Processing the smear

Once received in the laboratory, the slide and
requisition should be given a unique accession num-
ber, and appropriate information should be recorded
in a day book, card file or computerized file. This
accession process must be performed accurately, the
correct accession number being placed on both the
slide and the requisition to avoid mixing up slides
from different patients. The slides are stained with
one of the many variations of the Papanicolaou
staining technique and then cover-slipped to protect
the smear.

Screening and interpretation

Skill, consistency and integrity of the cytotech-
nologists - the key people in any cytology laborato-
ry - are absolute prerequisites for a successful
screening program. Cytotechnologists should be
trained in approved schools accredited by the Can-
adian Medical Association's Conjoint Committee for
the Accreditation of Educational Programs in Cyto-
technology. In Canada these schools are required to
follow the guidelines of the Canadian Society of
Laboratory Technologists (CSLT). The minimal ac-
ceptable qualification for a cytotechnologist is certi-
fication in cytology by the CSLT or an equivalent
qualification from the American Society of Cytology
or the International Academy of Cytology. The
Workshop Group recommends the following:

Recommendation 20. Cytotechnologists should be

trained according to the requirements of the Can-
adian Medical Association's Conjoint Committee for
Accreditation of Educational Programs in Cytotech-
nology, or their equivalent as recognized by the
Canadian Society of Laboratory Technologists.

Optimal laboratory and cytotechnology workload

The number of smears that can be safely
screened by cytotechnologists varies inversely with
the number of other duties they must perform. For
example, in a small laboratory cytotechnologists may
perform all the tasks - accessioning cases, staining
and mounting slides, and screening smears; in larger
laboratories, clerical and auxiliary lab staff may
perform all these duties except screening, leaving the
cytotechnologists free to screen smears. The Ameri-
can Society of Cytology recommends that "the aver-
age cytotechnologist . . . screen 20 000 gynecologic
slides per year,"30 a maximum figure that applies to
cytoscreeners who perform no other duties. In 1990
new legislation in the United States made it likely
that 80 to 100 slides will be considered the maxi-
mum number that can be screened by a cytotech-
nologist in 1 day.

In a laboratory that screens 50 000 to 100 000
or more smears per year, efficiency and proficiency
may be enhanced with a hierarchical system of
screening in which less experienced screeners pass
smears with abnormalities beyond a defined range
on to more experienced screeners. In the British
Columbia laboratory, which screens more than
600 000 smears annually, technologists examine at
most 85 to 90 slides daily. Accordingly, as recom-
mended by the reconvened task force,3 the Work-
shop Group recommends the following:

Recommendation 21. For most efficient function in
a mass screening program, a laboratory should pro-
cess a sufficient number of cases annually to require
staffing by a minimum of three qualified and experi-
enced full-time cytotechnologists, supervised by a
cytopathologist, plus adequate clerical and technical
support staff.

Although this recommendation is aimed at
achieving maximum efficiency, proficiency must
also be considered. Many laboratories with a small
staff and few cases can perform reliably, but compe-
tence would not likely be maintained if a laboratory
were seeing few cases of abnormal cytology annually.

The task force2 addressed the problem of central
or regional versus multiple laboratories. In Canada
the distribution of laboratories processing cervical
cytology specimens and the number of specimens
vary considerably; the reasons for this were dis-
cussed fully in the 1976 report.2 The Working Group
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believes that there is still a great need for the
regionalization or centralization of cervical cytology
services based on Canadian demographic and geo-
graphic considerations wherever there are multiple
laboratories not fulfilling the criteria outlined above.
We believe that the organization of laboratories may
fall under the jurisdiction of the provincial govern-
ment, the provincial cancer control program or the
private medical system, this responsibility varying
from province to province. The Workshop Group
recommends the following:

Recommendation 22. Provincial governments
should recognize the need for centralization or re-
gionalization of cervical cytology screening services
wherever there are multiple laboratories not fulfilling
the criteria set out in recommendation 21.

Training of pathologists

As the task force2 stated, pathologists planning
to devote most of their career to cytopathology
require 6 to 12 months' specialized postgraduate
training. Any government wishing to upgrade a
cervical cytology screening program should be pre-
pared to fund sufficient cytopathology fellowships in
the major teaching laboratories participating in the
program to ensure satisfactory training and supervi-
sion. Because most general and anatomic patholo-
gists will be expected to report on materials arising
from cytology screening programs, all general and
anatomic pathology residents should have a mini-
mum of 3 months' exposure to basic diagnostic
cytology.

Quality assurance programs

Quality assurance in cytopathology is essential
in screening programs to reduce mortality from
cervical carcinoma. In June 1989 the Canadian
Society of Cytology approved revised guidelines for
quality assurance programs in cytopathology (Ap-
pendix 3). The Working Group endorses these rec-
ommended minimal standards. The laboratory direc-
tor is responsible for internal quality control within
cytopathology laboratories. The appropriate profes-
sional medical association, with accrediting and
licensing bodies, is responsible for external quality
control. Because quality control is important in
ensuring the effectiveness of cervical cytology screen-
ing programs, the Workshop Group recommends the
following:

Recommendation 23. The jurisdiction responsible
for cervical cytology screening programs should en-
sure that appropriate and satisfactorily functioning
quality control mechanisms are in place.

Monitoring and evaluating the program

Evaluation of screening programs should be
based on the principles that evaluation should reflect
program objectives; nomenclature, procedures and
measurements to facilitate evaluation should be
standardized; and programs should facilitate rele-
vant research.

The general objective of cervical cytology
screening programs is to reduce the incidence of and
mortality from cervical cancer. Specific objectives to
achieve this goal are to promote awareness of risk
factors, their control and relation to recommenda-
tions for screening; to provide accessible and accept-
able screening services; to recruit eligible women,
ensuring that those at high risk are screened; to
ensure adherence to recommended screening sched-
ules; to ensure that the taking and reading of smears
are of high quality; to communicate results effective-
ly; to follow up abnormal smears appropriately; and
to provide efficient and effective services.

The components of program evaluation should
be designed to reflect these objectives. They should
include population-based information systems; inter-
nal and external quality control systems; and specific
surveys of eligible and, especially, high-risk women
to determine their awareness of the need for screen-
ing, how they practise screening and what advice
their physicians give. Specially designed epidemio-
logic studies - the case-control type is the most
economical - can also be used for program evalua-
tion, but generally should be part of a specific
peer-reviewed research project.

The data requirements for efficient program
evaluation include the following:

* mortality from cancer of the cervix
* incidence of invasive cancer of the cervix
* a register of all smears, identifying whether

they are first or repeat smears (these records must be
able to be linked to provide a longitudinal screening
history of each woman and require capturing infor-
mation on all changes of name; unique personal
identifying numbers are preferred)

* a separate register of all abnormal smears,
with data on follow up, management and outcome

* a record of all precancerous diagnosed le-
sions, classified according to the recommended
terminology

* a record of all invasive cancers diagnosed,
classified by stage

* information on cost and manpower items
relevant to every aspect of screening

We emphasize that, to evaluate and monitor the
program, the data in the information systems must
be maintained in individually identifiable and link-
able form, and the system should be accessible as
well as functional. Population information should
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include age, geographic area, laboratory and the
name of the woman's physician to identify women
who are not being screened, are likely to be at
highest risk and for whom special efforts will be
needed to bring them into the program. Such link-
ages will facilitate assessment of the success of
measures taken to recruit such women.

The criteria for success or failure of screening
programs are related to the program objectives:
increase in awareness of the need for screening in the
at-risk population; an increase in participation rates
for screening; reaching women who have never been
screened; improvement of the performance of labo-
ratories; and reduction in unnecessary medical pro-
cedures and incidence and mortality of the disease.
Evaluation should include not only outcome mea-
sures - most important, incidence and mortality
from cervical cancer - but also process measures, so
that if a program is effective in one region but not
another, comparisons between them will identify the
corrective actions needed.

Some designated authority is needed to accept
responsibility for program evaluation, assess the
success in achieving the program objectives and
ensure implementation of corrective action. Al-
though this may vary from province to province, the
primary responsibility rests at the provincial level
and should be assumed by government; however,
government may seek the assistance of nongovern-
ment organizations in reaching the objectives. Ideal-
ly, government should appoint a broad-based adviso-
ry committee comprising experts from diverse disci-
plines. Acting on the advice of this committee,
governments may be able to delegate the responsibil-
ity for any necessary corrective action to those
organizations responsible for different program com-
ponents.

In this light, the Workshop Group recommends
the following:

Recommendation 24. The jurisdictions responsible
for cervical cytology screening programs should en-
sure that the mechanisms described in this report are
in place to evaluate and monitor the total program,
which should be overseen by a broad-based advisory
committee established by each province.

Additional experience or research may modify
some of our recommendations, particularly the ones
differing from those of the federal task forces.23 The
Workshop Group therefore makes the following
recommendation:

Recommendation 25. When new data on duration
of protection from negative smears at ages 60 to 69
are available the recommendation to continue
screening to age 69 should be reconsidered.

Relationship to other programs

Women's health in general

It was outside the Workshop Group's mandate
to consider screening for cervical cancer in the
context of all factors affecting women's health, be
they socioeconomic, sexual or related to participa-
tion as a consumer in the health care system.
However, in the context of primary care and screen-
ing for disease, the Workshop Group considers
screening for cervical cancer as one component of
total health care, which has been considered by the
Task Force on the Periodic Health Examination.3'
Although this program requires special expertise in
taking smears, it is more readily integrated into
health care because it does not require referral from
the woman's primary care physician to another
facility unless an abnormality is detected. Further-
more, it justifies priority consideration because most
deaths from cancer of the cervix can be regarded as
fully preventable.

Other screening programs

As the Task Force on the Periodic Health
Examination3" emphasized, whether screening for
cervical cancer is directly combined with other
screening procedures depends on the validity and
effectiveness of each procedure. A pelvic examina-
tion may be included in the clinical examination
accompanying taking of the cervical smear. One
argument used to justify annual smears is the desire
that women have annual pelvic examinations; while
doing this, surely it is reasonable to take a smear.
This argument is fallacious. There is no evidence
that pelvic examinations will lead to earlier detec-
tion of other gynecologic cancers. Furthermore, they
cannot be used as an argument for doing other
screening tests.2 Good screening tests are being
sought for endometrial and ovarian cancer but are

not yet available. The pelvic examination is not a

screening test.
There is some merit in organizing a screening

program for cervical cancer in association with the
organization of other screening tests, most specifical-
ly those for breast cancer. To the extent that current
recommendations on screening for breast cancer

suggest that women age 50 to 69 receive letters of
invitation to be screened,6 this mechanism may be
readily modifiable to ensure that women in an age

group not well screened for cervical cancer should be
reminded to be screened for this condition as well.
One possible difficulty is the difference in the
frequency of rescreening - biennially for breast
cancer and triennially for cervical cancer. It may be
counterproductive to invite women to be screened
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for both cancers together, because screening for
breast cancer involves attending special centres,
whereas screening for cervical cancer requires that
the woman visit her family physician or gynecolo-
gist. Nevertheless, the population register could be
used for organizing both programs, especially if the
register is expanded to include women aged 18 to 49.

Economic aspects

The estimated cost of cervical cancer screening
is about $10 per smear (although the cost would
increase to $45 if the fee for the associated office
visit were included). However, the cost of taking the
smear varies considerably from province to prov-
ince. Cervical cytology smears are listed in provin-
cial medical care plans either as separate items or as
part of the fee for a general examination.

Additional costs must be considered when set-
ting up an organized program, as follows: the need
for quality control, evaluation and monitoring of the
program, centralization of cytology services, estab-
lishment of an appropriate information system, and
financing of public and professional education pro-
grams.

The incidence of cervical cancer has more than
halved since screening was introduced, and, although
perhaps partly due to factors other than screening, it
is appropriate to assume roughly that the lifetime
risk for 'cervical cancer in the absence of screening
might be double the present risk of 1%. Over 8
million women in Canada are between the ages of 20
and 69; many at high risk for the disease are not
screened, whereas many women are screened annual-
ly. A study in Manitoba showed that women
screened annually represent about 40% of the eligible
women in the population, about 90% of whom have
been screened at least once.32 Furthermore, 1.214
million smears were read in Ontario in 1987 at a
cost of almost $13 million for the reading alone. Of
these, 57% were taken in women under the age of 34
(EA Clarke: personal communication, 1990). This
suggests that in Ontario most eligible women under
the age of 34 were screened in 1987. For women
over the age of 34, if it is assumed that most smears
were taken from women under the age of 60, about
40% were screened - twice the proportion that
would be expected if the recommendations of the
task forces2'3 were followed. Many of the older
women in this group are still being screened annual-
ly, whereas many high-risk women - the more
elderly, the poorly educated and those with low
incomes - are not being screened at all. The
Workshop Group's recommendations to establish
organized programs with integral information sys-
tems are designed to ensure more relevant screening
every 3 years and less annual screening. The costs of

the information system are not known, but if the
recommended changes resulted in 85% of women
being screened every 3 years, of which 10% to 15%
would require a repeat smear at 6 months, only 10%
being screened annually and 5% remaining un-
screened, there could be a laboratory cost saving
alone of about $20 million annually across Canada
plus a reduction in the cost of invasive cases and
deaths. These savings would, presumably, provide
sufficient funds to finance the information system
and other aspects of an organized program with
savings left over.

Moving from less frequent to annual screening
increases the marginal costs per year of life gained.25
For example, the US Office of Technology Assess-
ment has recently estimated that one-time screening
at age 65 would cost $1666 per life-year gained.25
Screening every 5 years from age 65 would cost an
additional $1453 per life-year gained, but screening
every 3 years would cost $5956 per life-year gained
more than screening every 5 years, and annual
screening would cost $39 693 per life-year gained
more than screening every 3 years. Changing to an
organized system of cervical cancer screening and
reducing the frequency of unnecessary rescreening
can, therefore, be regarded as cost effective.

Little information is available about the expect-
ed reduction in incidence and mortality from a more
efficient, organized system. Theoretically, full imple-
mentation of the proposed schedules should reduce
the baseline incidence and mortality by 90%.24
Again, that baseline is not known, but it is reason-
able to assume that it is about twice the current rate.
There is a potential for a further reduction of about
1200 invasive cancers and 300 deaths annually.
However, the theoretical maximum will not be
achieved because some women will always remain
unscreened, some women will not be screened satis-
factorily and some with smear abnormalities will
somehow fail to be managed appropriately, and they
are likely to be at higher risk than those who are
screened regularly. If the practical maximum benefit
is only 60%, then a further reduction of only 300
cases and 76 deaths annually could be expected.
However, each province probably should be able to
reduce its rates at least to those now prevalent in
British Columbia. This translates into a further
national reduction of at least 340 cases and 125
deaths annually.

Research needs

At various points in this report the Workshop
Group has directly or indirectly noted needs for
research. In this section we summarize the organiza-
tional aspects of cervical cancer screening requiring
research to identify correct or most appropriate
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approaches. Also, HPV is a possible cause of cervical
cancer; although it is currently a research issue, it
has implications for screening and the management
of women with abnormal smears.

Research into organizational aspects
ofscreening programs

Research on health promotion is needed to
* Obtain and document appropriate demo-

graphic and epidemiologic information to clarify the
numbers, geographic location and other characterist-
ics of the nonscreened female population.

* Study the characteristics of women who have
died from cervical cancer to determine contributing
factors. These studies probably should be collabora-
tive across regions or provinces and should concen-
trate on factors that resulted in failure to screen or, if
relevant, failure of the screening process.

* Survey women with the identified character-
istics to determine the pertinent barriers to screening
and the incentives that might improve participation
in screening.

* Survey primary care physicians to determine
impediments to including women in screening pro-
grams and possible mechanisms to overcome them.

* Test models that address the foregoing, using
various delivery modes and providers.

* Incorporate concepts of cervical cancer pre-
vention and screening into general public education
programs.

Research in support of planning is required on
* Strategies to assess and modify screening

behaviour, particularly to ensure that women attend
for screening at appropriate intervals (special needs
for those aged 40 or older).

* Measurement of the validity and reliability of
the cervical cytology screening test under real world
conditions.

* Cost-effectiveness of the various elements of
organized cervical cytology screening programs, in-
cluding recruitment of eligible women and follow up
of abnormal smears.

* Local and regional demonstration projects for
developing database programs for cervical cancer
control that will address local program priorities and
resource needs.

Research into natural history is needed to
* Identify markers that would characterize

women in terms of their long-term risk of invasive
cancer.

* Obtain data to clarify the long-term prognosis
of women with mild cytologic dysplasia.

* Characterize the prognosis of those with
more severe abnormalities.

* Identify a marker for the necessary etiologic
agent for cervical cancer, especially to clarify wheth-

er markers of infection with oncogenic HPV types
will fulfil this role.

* Determine more precisely the risk of invasive
cancer in women with previously negative smears
who have reached the age of 60, especially women
with two or more negative smears.

HPVs and cervical cancer

HPV infections of the cervix have become an
increasing public health concern. Mounting evidence
suggests that these infections contribute to the devel-
opment of cervical cancer and, perhaps, other genital
cancers. However, the impact of the findings on the
prevention of and screening for cervical cancer still
requires research.

Animal and experimental studies provide the
strongest evidence, suggesting that certain HPV
types, including HPV 6, 11, 16, 18, 31, 33 and 35,
play a role in the occurrence of some intraepithelial
lesions and some cervical cancers.33 HPVs have been
shown to be associated with the occurrence of
squamous tumours in animals.34 HPV deoxyribonu-
cleic acid (DNA) is found in cell lines established
from cervical cancers, and most of these cell lines
contain either HPV 16 or 18 DNA that is integrated
into the host cell genome.33 Experimentally, HPV 16
DNA is capable of immortalizing keratinocytes in
vitro and can induce malignant transformation in
rodent cells.33 Cervical intraepithelial lesions and
cervical cancer can contain HPV DNA.33 HPV 6 and
11 are detected more frequently in mild dysplasia,
whereas HPV types 16 and 18 are the dominant
types in severe dysplasia and invasive cancers.33
HPV sequences have been found in most invasive
cervical cancers.33 In a number of case series, HPV
DNA has been found more frequently in cervical
cancers than in normal specimens.33

There are few epidemiologic studies of HPV
infection and risk of cervical cancer in human
populations. A case-control study of invasive cervi-
cal cancers in Latin America revealed a significant
increased risk of cervical cancer among women with
HPV 16 or 18 infection after adjusting for other
known risk factors for the disease,35 although the
prevalence of HPV was lower in the regions of
Panama at highest risk of cervical cancer. A preva-
lence survey in two areas of Brazil revealed no
evidence of shared risk factors for genital HPV
infection and cervical cancer.36 Studies in Greenland
and Denmark found no evidence of higher HPV
infection rates in Greenland,37 even though the
incidence of cervical cancer is higher there. In
contrast, there was evidence of higher infection rates
with herpesvirus type 2 in Greenland and a higher
prevalence of risk factors for the disease associated
with sexual activity.38 Women with many sexual
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partners were at significantly lower risk for all types
ofHPV than women with few partners.39

Information on the natural history of HPV
infections in human populations is very scant. We
lack information on the occurrence of HPV infection
among healthy women and the incidence of intraepi-
thelial lesions or cervical cancer among infected
women. One Canadian series, however, suggests that
mild to moderate cervical dysplasia associated with
HPV infection eventually disappears spontaneously
or, at worst, lingers over many months in a mild to
moderate form.40 Therefore, the significance of an
HPV infection remains unclear, because information
so far does not preclude its being a "passenger"
virus.4'

If the link between HPV and cervical cancer is
confirmed, the number of women potentially need-
ing detection and treatment may be large. The
prevalence of HPV infections in apparently healthy
populations of women has varied according to
whether epithelial abnormalities were present and to
the assay used to detect viral DNA. There are no
data on the prevalence of HPV cervical infections
among Canadian women. Among relatively large
groups of women in West Germany, Greenland,
Denmark and Latin America the prevalence of
cervical infection with HPV 6 or 11 varied from 2%
to 7.5% and the prevalence of HPV 16 or 18
infections from 2% to 32%.33,35-39

In light of its review, the Workshop Group
concluded that available information does not sup-
port using tests for HPV as part of screening for
cervical cancer. The Workshop Group recommends
the following:

Recommendation 26. Current evidence is not suffi-
cient to support the use, in screening for cervical
cancer, of laboratory procedures designed to detect
specifically the presence of HPV.

Conclusion

Cervical cancer screening programs in Canada
are not as effective as they could be, compared with
the effectiveness achieved in some organized Nordic
programs. Although the Canadian tradition of physi-
cian-based practice may not be as amenable to
organization, many basic requisites for an organized
system exist in Canada, and government and other
circles are increasingly willing to accept the necessity
for this. The Workshop Group's recommendations
have been directed to this end.

However, the Workshop Group emphasizes that
its recommendations should be considered as a
whole. In particular, the recommended screening
frequencies should be established as formal policy
only when high-quality laboratory services for read-

ing cytology smears with quality control systems are
established, and, preferably, when there are informa-
tion systems to monitor the frequencies and to issue
reminders to women to attend at the recommended
intervals.

In the absence of the organized system for
cervical cancer screening recommended in this re-
port, and to ensure that as many women as possible
throughout Canada are offered the protection of
regular cervical cytology screening, physicians
should ensure that cervical cytology smears are taken
soon after the age of 18 or once women are sexually
active, that the smear is repeated after 1 year, and,
provided the smears are of appropriate quality and
normal, that the process is repeated at least every 3
years until the woman reaches 70. It is especially
important that women who no longer see physicians
for maternal or child care are included in a program
of regular cervical cytology screening, because most
cases of the disease are now occurring in this group.

It has been necessary to review Canadian pro-
grams for screening for cervical cancer every 6 or
7 years. The Workshop Group recommends the
following:

Recommendation 27. No later than 1996 all pro-
grams should be reviewed further for the Conference
of Deputy Ministers of Health, using data obtained
through the evaluation and monitoring functions of
the recommended information systems.
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Appendix 1: Reporting terminology for
cervicovaginal cytology

Unsatisfactory (reason to be stated)

No abnormal cells
Metaplasia noted

Abnormal cells consistent with benign atypia (non-
dysplastic)

Inflammatory effect
Trichomonas effect
Viral effect
Yeast effect
Irradiation effect
Keratinization
Atypical metaplasia
Other

Abnormal cells consistent with condyloma (HPV)
effects

Abnormal cells consistent with dysplasia
Mild dysplasia (CIN I)
Moderate dysplasia (CIN II)
Severe dysplasia (CIN III)

Abnormal cells consistent with malignancy
Consistent with in-situ squamous carcinoma

(CIN III)
Consistent with invasive squamous carcinoma
Consistent with adenocarcinoma
Type unspecified

Atypical cells not specifically classified, regarded as a
significant epithelial abnormality (comments to be
attached)
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Appendix 2: Goals and objectives of
information systems

The goals of an information system are as

follows.
* To enrol the at-risk population: for a cervical

cancer screening program it is essential that the
database incorporate the information on the entire
target population, including the previously un-
screened.

* To maintain information: information on the
screening history of each woman must be main-
tained in the database; in addition, information
must be organized and the data elements defined to
facilitate analysis and planning.

* To provide follow up: the information system
must support communication with individuals con-

cerning test results and the need for screening,
rescreening or medical follow up.

* To support quality assurance: design of the
information system must incorporate the capacity
for qualitative assessment of the program as a whole.

* To track utilization: a critical measure of the
value of the program's information system will be its
ability to follow patterns of use to determine levels
of both underscreening and overuse.

* To monitor compliance: compliance with
recommended screening and appropriate follow up
must be monitored by the information system to
help evaluate the success of the overall program as

well as targeted outreach programs.

The information systems developed to support
the proposed cervical cancer screening program must
be designed to meet the following objectives.

* Locate the unscreened and underscreened.
* Provide data to help programs reach targeted

groups such as immigrant and native women.
* Record detected abnormalities.
* Assist in follow up and treatment.
* Reduce overscreening.
* Provide reference data to cytopathologists.
* Assist in follow-up communications to the

target population.
* Support a schedule of testing.
* Evaluate compliance.
* Define high-risk groups.
* Facilitate evaluation and planning.
* Determine the cost effectiveness of the

screening program.

Appendix 3: Guidelines for quality assurance
programs in cytopathology

Reproduced from the Canadian Society of Cytology Bulletin 1989;
5 (2): 1-21, with permission. Revised and approved on Feb. 18,
1989, by the Executive Committee: Dr. Michael Lipa (Chairman),
Dr. Allen Fletcher, Dr. Vicky Chen, Dr. G Khanh Nguyen,
Dr. Terry Colgan, Dr. John Magown, Dr. Maria Paraskevas,
Mr. JRedburn

These are minimal guidelines recommended for quality assurance
programs in cytopathology and may be enhanced to satisfy the
requirements of individual cytology laboratories. These guidelines
may be reviewed and updatedfrom time to time as required.

1.0.0 Introduction

1.1.0 This is a revision of the original Guidelines
For the Establishment of Quality Assurance Pro-
grams in Cytopathology which was prepared by the
Quality Control Committee of the Canadian Society
of Cytology and introduced June, 1978.

1.2.0 Cytopathology is the practice of medicine
specializing in patient diagnosis and management
through the evaluation of cytologic (cellular) mani-
festations of disease.

1.3.0 Cytology has been subdivided into "gyneco-
logical" and "non-gynecological." The former usual-
ly related to the evaluation of cervical-vaginal cell
smears while the latter tended to include all other
types of cytology including examinations from other
regions of the female genital organs. "Gynecological
cytology" herein is termed cytology, cervical-vaginal
and "non-gynecological cytology" is termed cytology,
other than cervical-vaginal. The basic principles of
cytopathology apply to both and to either when
subdivided.

1.4.0 Quality performance should produce a clini-
cally useful patient result. This quality includes
accuracy, precision and an adequate turn-around
time to assure that further clinical management [is]
appropriate to the state of the patient material
examined.

1.5.0 Practitioner in this guideline means a li-
censed medical or dental practitioner (physician or
dentist).

2.0.0 Laboratory personnel

2.1.0 Laboratory director

The cytology laboratory should be under the direc-
tion of a legally qualified physician with specialist
qualifications in pathology including special training
and expertise in cytopathology. The director should
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serve the laboratory full time, or on a regular part
time basis.

2.2.0 Associate cytopathologists

The basic qualifications are similar to those of the
director.

2.3.0 Cytotechnologists

Cytotechnologists should meet one of the following
requirements:

2.3.1 Persons with an R.T. (Cytology) awarded by
the C.S.L.T. [Canadian Society of Laboratory Tech-
nologists] or the equivalent of this qualification.

2.3.2 Persons who have received six to twelve
months' training in an approved school of cytotech-
nology followed by sufficient supervised hospital
experience to meet the requirements of the C.S.L.T.
or equivalent for eligibility for cytology certification
may also be employed. Any employee in this catego-
ry should become certified in cytology by the
C.S.L.T. or equivalent within two years of complet-
ing training and certification eligibility.

2.3.3 Persons who prior to 1968 have completed at
least 6 months' accumulated training in a laboratory
acceptable to the C.S.L.T. and have subsequently
engaged in cytotechnology practice, including screen-
ing under supervision for at least two years may also
be acceptable.

2.4.0 Support personnel

Clerical and laboratory assistant functions can be
performed by personnel whose qualifications appear
appropriate to the laboratory director.

3.0.0 Physicalfacilities

3.1.0 Laboratory space

3.1.1 The laboratory should be clean, well lighted
and properly ventilated. Appropriate services such as
sinks, water, gas, suction and electrical outlets
should be present as necessary.

3.1.2 The work areas should be functionally ar-
ranged so as to minimize problems in handling
specimens, evaluation and reporting. There must be
physical separation of the microscope screening and
reporting area from the specimen handling (prepara-
tory) portion of the laboratory so that universal
precautions may be observed in the latter area, if
fresh unfixed specimens are being handled.

3.1.3 Working conditions in the cytology laborato-
ry should be conducive to high quality performance.
The microscopy area should be quiet, orderly and of
adequate size for the number of individuals em-
ployed.

3.2.0 Safety precautions

3.2.1 Precautions to protect employees from physi-
cal, chemical and biological hazards should be ob-
served. These include the use of [a] fume hood for
handling volatile and toxic substances and [a] biolog-
ical safety cabinet for handling biohazardous materi-
al. Fire precautions should be known, posted and
observed. An appropriate fire extinguisher should be
readily available in the laboratory.

3.2.2 Universal precautions should be observed
when handling blood and body fluids.' These precau-
tions are designed to avoid the transmission to
health care personnel of infectious agents such as
Human Immunodeficiency Virus (HIV) and associ-
ated diseases such as Acquired Immune Deficiency
Syndrome (AIDS). These recommendations may be
updated from time to time.2

3.2.3 Hepatitis B vaccination is recommended for
hepatitis B susceptible health-care workers handling
unfixed body fluids or tissues.

3.2.4 Volatile and flammable liquids should be
properly stored.

3.2.5 All electrical outlets should be properly in-
stalled and maintained.

3.3.0 Equipment

3.3.1 There must be an adequate number of binoc-
ular microscopes of high optical and mechanical
quality.

3.3.2 There should be an active program of preven-
tive maintenance with documentation for micro-
scopes and all other items of equipment.

4.0.0 Specimen collection andpreparation

4.1.0 Specimen collection

4.1.1 Specimens should be accepted and examined
only if ordered by a licensed medical or dental
practitioner and collected by a licensed physician,
dentist, medical house staff member or by appropri-
ate allied health care personnel.

4.1.2 The laboratory should provide written in-
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structions regarding recommended collection tech-
niques and ensure that these are available to those
persons submitting specimens. When a specimen is
unsatisfactory, the originator should be notified by
the laboratory so that an adequate repeat specimen
may be submitted. Proper specimen collection is an
important initial step to assure optimal cytologic
assessment.

4.2.0 Laboratory manual

4.2.1 Each area of the laboratory in which speci-
men preparation and staining are performed must
have available a laboratory manual detailing the
specific methodology required for the technique
performed in this area. These manuals should be
updated on a regular basis, dated and signed by the
director of the laboratory.

4.3.0 Preparation and staining techniques

4.3.1 Specimens to be examined should be re-
ceived properly labelled at the source of collec-
tion with the patient's name and should be accomp-
anied by a corresponding properly completed requi-
sition.

4.3.2 The specimen accession number should be
recorded on each slide by permanent marking or
label. The patient's name on each slide serves as an
additional useful identifier.

4.3.3 The Papanicolaou staining technique or an
acceptable alternative is recommended and the labo-
ratory should carry out the preparation and staining
of cytologic specimens in order to maintain a high
level of technical quality.

4.3.4 All stock working solutions and stains should
be dated at the time of preparation, or receipt if
commercial prepared stains and solutions are used.
All reagents and solutions should be labelled to
indicate identity, titre, strength and concentration.
Recommended storage requirements and expiration
date and other pertinent information should also be
documented.

4.3.5 Staining quality should be checked daily with
appropriate correction of suboptimal results.

4.3.6 All cytotechnologists should be aware of the
problem of cell transfer contamination and take
adequate precautions to avoid this hazard. Suspected
malignant effusions should be stained separately.

4.3.7 All solutions should be filtered or replaced
regularly to maintain potency and freedom from

contamination (especially following staining of posi-
tive body cavity fluids).

4.3.8 All staining solutions and mounting media
should be kept covered when not in use.

4.3.9 Volumetric measuring equipment should be
of such quality and maintained in such condition as
to ensure accuracy and precision of results.

5.0.0 Cytoscreening and cytodiagnostic
practices

5. 1.0 Cytopathologists

5.1.1 The laboratory director or designated medi-
cal professional personnel, similarly qualified in
cytopathology, are responsible for the proper per-
formance and reporting of all tests done in the
laboratory.

5.1.2 The director or designated cytopathologist(s)
should spend an adequate amount of time in the
laboratory to direct the staff and should be ready for
consultation.

5.1.3 The laboratory director or designated cyto-
pathologist should review and report at least all ab-
normal cytology specimens and all specimens from
patients in whom the clinical information or cytolog-
ic appearance warrant further assessment. (See 6.3.2
for definition of abnormal cytology, cervical-
vaginal.)

5.2.0 Cytotechnologists

5.2.1 Slide screening workload: cytology, cervical-
vaginal: Neither economic considerations alone nor
expediency must determine the number of cytology
slides to be screened by a cytotechnologist in one day
(24 hours). It is the responsibility of the laboratory
director to assure that the number and type of
cytology slides to be screened does not, through
fatigue, affect adversely the cytotechnologist's ability
to find, recognize and interpret correctly abnormal
cells that may be representative of a disease process.

Precise workload limitation may be difficult to
define because of variations in types of cytology
specimens being screened as well as variations in
support by screening personnel of graded responsi-
bility in the laboratory. Some specimen slides may
be easier and less fatiguing to screen while other
specimen slides may be very difficult and very
fatiguing to screen. The relative proportions of these
various types of slides should determine the total
number of slides to be screened by a cytotechnologist
in a working day. It may be feasible to cytoscreen a
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larger number of "routine" cancer prevention
screening type cervical-vaginal smears than smears
in follow-up of a previously detected abnormality.
The number of cervical-vaginal smear slides
screened by a cytotechnologist exclusively screening
full-time without other duties or distractions may
vary from 60-80 cumulative for that individual in a
working day (about 6-8 hours of screening).

A cytotechnologist whose other duties require
that less total time is devoted to slide screening alone
should have a proportionately reduced workload.
For example a total of 4 hours exclusively devoted to
slide screening, should require a prorated workload
no greater than 4/8 x (60-80) = 30-40 slides to be
screened. The director should determine when cir-
cumstances for adequate screening by a cytotech-
nologist require that lesser numbers of slides be
screened in a daily time period.

Moreover a cytotechnologist must not be expect-
ed in a 24 hour time period to screen more than 90
slides even if they are "routine" type cervical-vaginal
smears (on average about 10 slides per hour devoted
exclusively to screening).

5.2.2 Slide screening workload: cytology, other than
cervical-vaginal: The number of slides of cytology,
other than cervical-vaginal, screened in a similar
time period may be proportionately lower depending
on the complexity of the specimen.

5.2.3 Satisfactory slides: Each slide preparation
should be evaluated to determine whether the mate-
rial is satisfactory for diagnostic purposes and con-
sistent with the stated site of origin. There should be
adequate numbers of definable cells consistent with
the clinically stated source. In addition cervical-
vaginal smears for cervical cancer detection should
exhibit components from the cervical-endo-
cervical transformation zone. Cellular components
from this region may be represented by endocervical
columnar cells, squamous metaplastic cells or dys-
plastic cells.

5.2.4 Cytologic abnormalities should be dotted or
otherwise appropriately marked to be adequately
representative of the screened material. Interpreta-
tive notations should be made on appropriate work-
ing documents, along with identification of the
screener(s) (see 6.2.4).

5.3.0 Cytologic terminology

5.3.1 Cytology, cervical-vaginal: The cytologic in-
terpretation should be rendered according to the
generally utilized reporting system of the province. It
is recommended that where it is not currently in use,
the widely accepted terminology outlined in the

l~~~~~~~~~~~~~eot fth akFre34sol eaotdi

Reports of the Task Forces3,4 should be adopted in
principle.

5.3.2 [Appendix 1 replaces 5.3.2 guidelines]

5.3.3 Alternative terminologies: Some laboratories
in North America use CIN terminology. If using
such terminology, the laboratory director should
assure that the report includes an explanation of
equivalence to the more widely accepted terminolo-
gy specifying "degrees of dysplasia" [see Appendix
1]. The obsolete numbered "class" system of report-
ing should not be used.

5.3.4 Cytology, other than cervical-vaginal: Cyto-
logic reporting should, wherever feasible, conform
and correspond to equivalent terminology currently
used in diagnostic reporting in histopathology (ex-
ample: World Health Organization [WHO] tumour
classification in current use).

5.4.0 "Turn around time:" The time elapsed from
the taking of the specimen from the patient until the
cytopathology report is communicated to the practi-
tioner caring for the patient should be as short as
feasible in order to facilitate appropriate further
management by the patient's practitioner.

5.5.0 Screening and reporting on site: All slides
should be prepared, examined and reported on the
premises of a laboratory and preferably stored with
their records on site to facilitate retrieval.

6.0.0 Requisitions, reports and records

6.1.0 Requisition form: The information required
includes the following:

a) laboratory accession number
b) patient names as required for proper identifi-

cation
c) medical plan and number, address and hospi-

tal admission number
d) date of birth (including day, month and year)
e) name of referring physician or dentist
f) anatomic site of specimen, appropriate medi-

cal history including previous therapy
g) date of specimen collection
h) date and time specimen received in labora-

tory
i) date of report of cytopathologic interpretation

6.2.0 Reportform

6.2.1 If the report form is separate from the
requisition form, it should include all information as
on the requisition form (see 6.1.0), plus the date of
the report.
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6.2.2 If the specimen is unsatisfactory, this should
be stated and explained with recommendations
where appropriate for the submission of an adequate
specimen (see 5.2.3).

6.2.3 For cytology, cervical-vaginal, a diagnostic
reporting system similar to that outlined in the
"Walton Report" is recommended [Appendix 1]. A
preprinted check-off report form for cervical-vaginal
cytology is convenient and allows consistent use of
appropriate terminology. For patients found to have
a significant cytologic abnormality, an interpretative
report is recommended. This report should be made
by the laboratory director or associate cytopatholo-
gist, together with any comments or recommenda-
tions regarding further management. For cytology,
other than cervical-vaginal, a reporting system
should produce a clear communication using inter-
pretive terminology similar to good surgical patholo-
gy reporting using current classifications appropriate
to the tissue source of the specimen. Specimens
considered to be unsatisfactory or unrepresentative
of the stated tissue site should result in a report that
indicates such concern.

6.2.4 Each file copy should bear the identification
of the cytotechnologist(s) and cytopathologist(s) who
screened and reported the cytology preparation.

6.3.0 Laboratory records

6.3.1 Accession log: Each specimen received should
be recorded in a daily log in which the patient's
name and sequential accession number are entered,
together with the name of the referring physician,
hospital or clinic, and the type of specimen.

6.3.2 Slide file: The laboratory should retain all
cytology slides and cell blocks for a minimum of five
years or as otherwise currently recommended. All
abnormal reports, slides and cell blocks in which
possible or definite malignancy or dysplasia is seen,
should be retained for a minimum of twenty years or
as otherwise currently recommended or regulated.
The twenty year retention period is also recommend-
ed for slides reported as abnormalities consistent
with irradiation effects, viral effects (herpes and
HPV), condyloma effects, atypical squamous meta-
plasia and atypical hyperplasia of endocervical cells.
It is recommended that a separate file of slides from
abnormal cases be established in the laboratory.
There should be an adequate retrieval system for all
slides.

6.3.3 Report file: Reports should be easily re-
trieved. Laboratories should retain all reports (as for
slides above) for a minimum of five years or as

otherwise currently recommended or regulated and
all abnormal reports should be retained for at least
twenty years or as required by local laws. It is
recommended that a separation or "flagging" of such
abnormal reports be established in the laboratory.

6.3.4 Personnel file: Up-to-date records should be
maintained on all personnel as follows:

a) the director of the laboratory, with qualifica-
tions, experience and continuing education in
cytology

b) associate cytopathologists, with qualifica-
tions, experience and continuing education in
cytology

c) all cytotechnologists with education, certifica-
tion, experience and continuing education in
cytology

d) all other employees, with education and
experience

e) health records on all persons working in the
laboratory, as available

7.0.0 Quality assurance practices

Following adequate specimen collection and preser-
vation, an important aspect of overall quality assur-
ance in cytology is the control of the quality of slide
preparation, screening and the interpretation of de-
tected abnormalities. Guidelines must be adapted to
a range of laboratory situations and with varied
volumes of different types of specimens and varied
cytotechnology and cytopathology personnel. Some
facilities may be able to use computer technology to
facilitate aspects of quality control. Quality assur-
ance practices should be applied and should be
documented on a continuing basis. Furthermore
there should be continuing effort for development
and improvement of quality assurance practices
beyond what is outlined herein.

7.1.0 Cytology, cervical-vaginal: internal quality
assurance

7.1.1 Review
a) Specimens which show a significant abnor-

mality (dysplasia or greater) are referred for review
by the original screener to a senior cytotechnologist
and then, if appropriate, to a cytopathologist or
directly to a cytopathologist if that is the usual
practice. If the patient had previous negative cytolo-
gy reported, these smears should also be re-examined
at this time to evaluate any possibility of earlier false
negative reporting.

b) All smears, both current and past, on a given
patient should be reviewed by a cytopathologist
when the referring practitioner describes a suspicious
lesion.
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c) A small proportion of slides from each batch
prepared should be reviewed on a daily basis, for
adequacy of preparation including fixation and
staining.

7.1.2 Re-screening: Re-screening of a proportion
(usually about 10%) of apparently negative smears
has been a widely practiced technique but its value
in the detection of false negative screenings has been
questioned and discredited. Any re-screening of
negative slides should therefore be at the discretion
of the laboratory director with consideration for the
circumstances applying from time to time.

7.1.3 Follow-up programn
a) All patients who are reported to have a

significant abnormality should be followed up by the
laboratory or other agency to whom this task may be
delegated, to obtain final clinical or preferably tissue
confirmation of the diagnosis (see 7.3.1).

b) Statistical data should be maintained which
would include the number of cases screened annually
in each category, the origin of such cases and all
corroborative follow-up data. Discrepancies, if any,
should be included with this inforimation.

7.1.4 Performance evaluation
a) Documented evaluation of each cytotechnolo-

gist's performance and workload should be main-
tained as part of the personnel records. A mecha-
nism for taking corrective action should be included
in the internal quality assurance program.

b) The technique of seeding the routine cervical-
vaginal cytology screening material with known posi-
tive cases may be of value in assessing cytopatholo-
gist and cytotechnologist perfornmance. This tech-
nique may not be practical in a smaller laboratory
where screening may be combined with specimen
preparation duties.

7.2.0 Cytology, cervical-vaginal: external quality
assurance

Peer review: A review of both normal and
abnormal smears exchanged between co-operating
laboratories on a provincial or regional basis should
be established wherever possible. These review
smears should be handled as ordinary cases in that
they are first screened by the cytotechnologist and
then seen when appropriate by a cytopathologist for
final diagnosis.

A program of this type is operating at the
present time in . . . Ontario as the Laboratory
Proficiency Testing Program [LPTP] of the Ontario
Medical Association. In early 1988 Ontario LPTP
announced willingness to make available to provin-
cial cytology organizations or groups of provinces, a
sharing of logistics and computer programming to

facilitate establishment of external proficiency test-
facilitate establishment of external proficiency test-
ing in cytology in other provinces.

7.3.0 Cytology, other than cervical-vaginal

7.3.1 Internal quality assurance: The quality con-
trol measures outlined for cytology, cervical-vaginal
also apply generally to cytology, other than cervical-
vaginal specimens. The cytology should be correlated
with the histopathology of corresponding tissue biop-
sy or autopsy examination, recognizing that in some
cases cytologic and histologic tissue sampling may be
at variance requiring further follow-up to resolve
what at first may appear to be a biopsy discrepancy.
These correlations should be performed and docu-
mented on a continuing basis.

7.3.2 External quality assurance: External quality
assurance should be similar to that recommended for
cytology, cervical-vaginal.

7.4.0 Compliance with relevant legislation: The lab-
oratory should comply with all relevant federal,
provincial and local legislation.

7.5.0 Ethics: The laboratory director and his [or
her] associates should adhere to the ethical practice
of the . . . profession as laid down by the Canadian
Medical Association and provincial licensing bodies.

8.0.0 Continuing education practices

8.1.0 The laboratory director is responsible for the
employment of qualified laboratory personnel and
for their in-service continuing education.

8.2.0 The laboratory director and/or associate staff
should organize a regularly scheduled continuing
education program for the benefit of staff members.

8.3.0 The cytotechnologist and cytopathologist
should update his or her knowledge of current
cytology practice by reading current relevant litera-
ture. Acta Cytologica and Diagnostic Cytopathology
are two regularly published cytology journals and
there are cytology atlases, general textbooks, and
specialized books now available. Appropriate current
texts and journals should be easily available on the
premises of the laboratory.

8.4.0 Cytotechnologists should participate in and
be responsible for components of continuing educa-
tion by liaising with and working in conjunction
with the laboratory director or similarly qualified
professional staff.

8.5.0 Cytopathology and cytotechnology staff
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should participate in local and regional continuing
education programs.

8.6.0 There should be adequate feedback to cyto-
technologists with regard to case material and cyto-
technologists should have ready access to the cytopa-
thology staff to discuss this material.

8.7.0 There should be continuing input from the
Canadian Society of Cytology into training programs
for cytopathologists and cytotechnologists.
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