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SUMMARY
Cervical intraepithelial neoplasia (CIN) is
readily identifiable by cytology, so
theoretically, most cases of invasive
carcinoma should be preventable. Risk
factors for carcinoma of the cervix are
related to sexual activity, therefore
screening should be similarly related. All
women should have routine annual
cytology as soon as they are sexually active.
The high risk male partner should also be
considered when taking a history. Those
with moderately atypical smears or higher
should be referred for further colposcopic
evaluation. Good quality cytology will
reduce the incidence of false negative
smears. Some cases of CIN progress, some
remain static, some regress. Colposcopy is
valuable in assessing cervical changes; cone
biopsy should be required only when
colposcopy is inconcdusive, or invasion is
suspected. Sampling errors in cytology
account for the majority of false negative
results. (Can Fam Physician 1983;
29:759-762).

SOMMAIRE
La neoplasie cervicale intra-epitheliale (NCI) est
facilement identifiable par cytologie. Theoriquement,
on devrait donc pouvoir prevenir la plupart des cas
de cancers invasifs. Les facteurs de risque pour le
carcinome du col sont relies a l'activite sexuelle: on
devrait donc faire en sorte que le depistage y soit
associe de la meme facon. Toutes les femmes
devraient subir une cytologie annuelle de routine
des qu'elles deviennent actives sexuellement. Le
partenaire male a haut risque devrait aussi etre pris
en consideration au moment de l'histoire du cas.
Celles dont les frottis sont moderement ou plus
fortement atypiques devraient etre r6f6r6es pour une
evaluation colposcopique plus poussee. Une
cytologie de bonne qualite reduira l'incidence de
frottis faux-negatifs. Certains cas de NCI
progressent, d'autres demeurent stationnaires,
d'autres regressent. La colposcopie est valable pour
evaluer les changements au niveau du col; la biopsie
en cone n'est pas indiquee a moins que la
colposcopie ne soit pas concluante, ou qu'on
suspecte une invasion. Les erreurs de prdl vement
d'echantillons cytologiques sont la cause de la
majorite des resultats faux-negatifs.
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INVASIVE SQUAMOUS cell carci-
noma of the cervix is preceded by

recognizable states of cervical dyspla-
sia and carcinoma in situ, now also
collectively referred to as cervical in-
traepithelial neoplasia (CIN). Both

cytology and colposcopy were devel-
oped in the 1920s as screening
methods to identify such pre-invasive
lesions. Cytology has long since been
recognized as the more feasible
screening tool, while colposcopy is
most useful in further identification
and management of the lesion. When
cytology and colposcopy are com-
bined, a diagnostic accuracy of 99.5%
has been achieved,' thereby obviating
the need for cone biopsy in the major-
ity of cases. This is especially impor-
tant in young women who wish to
have children and in pregnant women
where the complications of cone
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biopsy have been most significant.
Since CIN is identifiable by cytolo-

gic screening methods, most cases of
invasive cancer should be ideally pre-
ventable. Cervical screening programs
have reduced the incidence of inva-
sive carcinoma of the cervix, but
there is room for further impr(ove-
ment. Some of this can be achieved
by good quality smears and by appro-
priate follow up and treatment of pa-
tients with abnormal smears.

Terminology
Various terminologies for the re-

porting of cytology smears are cur-
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rently being employed. Some labora-
tories use the categories Class I to
Class IV, describing cells from nor-
mal to carcinoma. Others prefer to
diagnose their smears as mild, moder-
ate and severe dysplasia and carci-
noma in situ to describe abnormal
squamous cells. CIN is a recent intro-
duction; the various categories corre-
spond as follows:
Class I: Normal
Class II: Mild CIN I
Class III: Moderate to Severe CIN II
Class IV: Severe/CIS CIN III

Etiology of
Cervical Neoplasia

Epidemiological evidence suggests
that herpes simplex virus type II
(HSV II) is associated with and may
lead to the development of premalig-
nant changes in the cervical epithe-
hium.2 HSVII RNA has been detected
in a high percentage of patients with
in situ and invasive cancer.3 How-
ever, it has not yet been established
which portion of the virus is responsi-
ble for the malignant transformation.

Other factors besides herpes sim-
plex virus are likely involved in the
development of cervical neoplasia.
There is little doubt that they are re-
lated to intercourse, increased parity
and sexual activity. Early age at first
intercourse, increased parity, and mul-
tiple sexual partners are generally re-
garded as important risk factors in the
development of carcinoma of the cer-
vix. However, not all women who
have developed in situ or invasive car-
cinoma have had multiple sexual
partners, and some studies have sug-
gested the existence of the high-risk
male.2 Risk factors to be considered
should obviously also include a his-
tory of multiple sexual partners in the
patient's sexual partner.

Natural History of CIN
An important problem in dealing

with follow up and diagnosis of ab-
normal cervical smears is the extent
and rate at which CIN may change.
The natural history of CIN encom-
passes three types of cases: those
which progress, those which remain
static, and those which regress. A re-
cent study in British Columbia indi-
cates that regression does occur, espe-
cially in young women.4 If some
cases regress and others persist un-

changed, then our estimates of the screening. The 1976 Walton Report
mean duration of CIN must include recommended that a woman should
some cases which progress to invasive
cancer after a very short interval.

Patients who convert from cytologi-
cal negativity to significant dysplasia
or invasive cancer during a given
period of time represent the incidence
of CIN. From such information,
direct determination of conversion
rates and patterns of cytologic change
during the transformation can be
made. The rate of CIN may be in-
creasing, especially in women aged
20-30. One study found the incidence
rate to be highest at age 25-29.5 The
same authors calculated the conver-
sion rate in patients with negative or
slightly dysplastic entry smears to be
2.1-2.3 years. These are significantly
shorter than the previously estimated
rate of six years. Such findings must
influence our attitude about the fre-
quency of routine cervical smears and
the follow up of abnormal smears.

Screening Schedules
Theoretically, patients at increased

risk of developing carcinoma of the
cervix should be screened more fre-
quently than those patients who are at
low risk. On the basis of epidemiolo-
gical and sociological evidence, the
female population can be classified
into different groups in terms of risk.
Women at low risk are those who
have never had sexual intercourse and
those who have had a previous hys-
terectomy and continuously negative
cytology. The group at risk comprises
all other women, but within this
group there is a subgroup who are at
increased risk by reason of parity and
early and diverse sexual contacts. The
relative risk of each of these factors is
not entirely clear. There is no evi-
dence that high risk patients progress
more rapidly from minimal changes to
invasive cancer and no correlation has
been demonstrated between conver-
sion interval and age of patient.5 It
may be difficult for the physician in
clinical practice to identify high risk
patients. Furthermore, it is becoming
increasingly common for both men
and women to have more than one
sexual partner, and consequently se-
lective screening based on high risk
has very little application.
One of the most controversial

issues in recent years has been the
recommended frequency of cytologic

enter a screening program when she
became sexually active, or at age 18
and have a repeat smear in one year.6
If these were normal, then three-
yearly smears to age 35 and five-
yearly smears to age 60 were recom-
mended. This produced a great deal
of debate and the 1982 revised report
recommends an annual Pap smear in
all women between ages 18 and 35
and five-yearly smears thereafter until
age 60.7 These recommendations are
valid, of course, only with smears of
good quality without significant aty-
pia.

The Abnornal
Cervical Smear

Cytology has proven to be an ex-
cellent tool in detecting preclinical
cervical dysplasia and occult invasive
carcinoma. Apart from detection of
abnormality, cytology can predict the
degree of dysplasia and suggest the
possibility of invasion. However, it
has no preventive value in itself; and
there must be appropriate follow up
and treatment of the abnormal smear.
Patients with invasive cancer, despite
one or more smears during the pre-
vious five years, have often had at
least one abnormal smear, implying
that follow up may not have been ade-
quate.8

Colposcopy is particularly valuable
in assessing cervical abnormalities in
young women. It can define the ex-
tent and location of the lesion, predict
the severity of dysplasia and identify
vascular patterns consistent with inva-
sion. A colposcopist will also usually
take a direct punch biopsy from the
area of most significant change for
further histologic evaluation. Under
ideal circumstances, cytologic, colpo-
scopic and histologic findings should
agree within one degree of dysplastic
severity. Diagnostic cone biopsy is re-
quired only in those cases where col-
poscopy is inconclusive or invasion is
suspected. Inconclusive findings
usually involve lesions which extend
into, or are located entirely in, the en-
docervical canal and are thus out of
reach of colposcopic vision. Severe
acute cervicitis can also render colpo-
scopy inconclusive. Such patients will
require re-examination following ap-
propriate treatment but will not
usually require cone biopsy.
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There is no evidence that oral con-
traceptives or intrauterine contracep-
tive devices increase the risk of devel-
oping cervical cancer. Patients who
wear intrauterine contraceptive de-
vices have an increased incidence of
certain types of cervical infection and
on this basis may show minimal aty-
pia more frequently. The common
recommendation that oral contracep-
tives be discontinued and contracep-
tive devices be removed in patients
with abnormal cytology is probably
not valid and certainly not wise. Pa-
tients who have abnormal smears
should not be allowed to become
pregnant until a colposcopic and tis-
sue diagnosis has been made.
Women whose cervical cytology

suggests moderate dysplasia, severe
dysplasia, carcinoma in situ or inva-
sive disease should be assessed colpo-
scopically.

Minimally atypical smears (CIN I)
are generally considered to be benign.
Especially in young women, such
changes are frequently related to cer-
vicitis and vaginitis. Treatment of the
infection in these cases will cause the
smear to revert to normal. Repeat cy-
tology should be carried out six to
eight weeks following treatment. If
the cytology becomes negative, then
the smear should be repeated in six
months and then annually. If repeat
cytology is again atypical, then the
patient should be referred to colpo-
scopy for further evaluation.

Colposcopy has been especially
valuable in managing the pregnant pa-
tient with abnormal cytology. All pa-
tients should have a cytology smear in
the first trimester if they have not
been screened in the six months be-
fore the onset of the pregnancy.
Those with abnormal cytology should
be referred for colposcopy. Colposco-
pic examination is possible through-
out pregnancy but is much more diffi-
cult with an extremely vascular and
often posterior cervix of late preg-
nancy.
The squamocolumnar junction is

usually visible in the pregnant patient
and colposcopic assessment with
directed punch biopsy is highly accu-
rate and carries no morbidity. Cone
biopsy is only necessary in those pa-
tients with microinvasion and those in
whom invasion is suspected at colpo-
scopy and not confirmed on biopsy.
Cone biopsy on pregnant patients has
been associated with significant mor-

bidity and pregnancy loss.10 The pa-
tient with an abnormal smear in preg-
nancy should not be subjected to cone
biopsy without prior evaluation of the
cervix by an experienced colposco-
pist.

False Negative Smears
In some patients, patterns of cyto-

logic conversion may show contin-
uously increasing atypia up to carci-
noma.5 Some cases, however, never
progress beyond minimal to moderate
dysplasia or even show retrogressive
cytologic changes before histologic
confirmation of severe dysplasia or
carcinoma in situ (CIN III). These
represent apparent false negative cyto-
logy, probably due to sampling
errors. The discovery of invasive dis-
ease or significant dysplasia in pa-
tients with previous negative smears
must also lead to suspicion of false
negative smears, especially in patients
with squamous carcinoma. Lesions
other than squamous cell carcinoma,
such as adenocarcinoma and carcino-
sarcoma, do not shed cells that are
easily identified in screening cyto-
logy. They may be cytologically neg-
ative or present with atypical smears.
A significant number of patients

with atypical smears have lesions
much more severe than suggested by
the cytology. Sandmeier et al. re-
ported that 27% of patients with aty-
pical smears had significant lesions,
including 3.4% with invasive cancer.9
Some of these patients showed a
higher level of abnormality on repeat
smear, but some never progressed
beyond atypical. It is therefore evi-
dent that although minimal dysplasia
per se is a benign lesion, persistent
atypical smears require further colpo-
scopic and histologic evaluation.

Sampling Techniques
Papanicolaou first thought of using

vaginal pool aspirate for collecting
cellular samples from the uterus
and cervix. This method, however,
yields very high false negative rates
(63%)." Ayre developed the concept
of scraping the squamocolumnar junc-
tion and devised a spatula which is
still widely used. Richart and Vaillant
demonstrated that samples derived
from both cervical scrapings and en-
docervical mucous yield the most
abundant numbers of well-preserved
cells for diagnosis."I

Lesions may be located on different
areas of the transformation zone, the
area between the original location of
the squamocolumnar junction and the
present location of the squamocolum-
nar junction. Some lesions are located
within the transformation zone adja-
cent to the original squamocolumnar
junction, while others are more com-
monly located near the endocervix. In
order to sample the cervix appro-
priately, one must obtain material
from the whole area. Sampling of the
transformation zone to the original
squamocolumnar junction is best done
by the circumferential scraping tech-
nique, while sampling of the endocer-
vical junction is best obtained with a
moistened Q-tip.11 Good visualization
of the cervix and recognition of the
transformation zone area is essential
to obtain good smears.

Sampling Errors
There are a number of possible

reasons for false negative cervical
smears. The necessity for careful doc-
umentation of material in both the
physician's office and the laboratory
is obvious. Proper techniques in col-
lecting and fixing cellular material is
very important and failure to observe
them probably leads to the majority of
inadequate smears. Failure to visual-
ize the cervix properly will prevent
the collection of material from the
transformation zone and produce sam-
pling errors. In very small lesions and
in lesions located in the vaginal vault
or high in the canal, sampling errors
cannot be entirely prevented. Lesions
with a keratinizing tendency do not
have representative cells at the sur-
face. In sampling such lesions, cells
from beneath the keratinized layer
must be obtained in order to reflect
the true nature of the lesion. Infection
and bleeding can obscure pertinent
cells and collection of material during
menstruation should be avoided.
Where severe infection is present, the
cytology smear should be postponed
whenever possible until the cervicitis
is resolved.

Conclusions
Further reduction in the incidence

of invasive cancer of the cervix is es-
sential. This can be achieved by
screening all women at risk, using
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cervical cytology. All significantly
abnormal smears and persistent atypi-
cal smears should be referred for col-
poscopic evaluation and treatment.
The incidence of false negative errors
can be reduced by good sampling
techniques.
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