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THTRODUCTION

Professor Sip Dugalﬁ Baird has been responsible for the
overall supcrviglon of thig work and I am greaitly indebted to
him Por his enthusiasm, encouragement and advice.

I am grateful to the Senlor Gynaeccologicall Registvar,

Dr, Robert Yule, who bLook over the responsibility and management
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detected cytologically.
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use of their premises Tor the conduct of this pilot scheme,

Dr, Richard Nalrn, of the Pathology Deparvtment instructed
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me in the use of the Lluorescent micromcope and I am grateful
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The entirve clerical work in extracting the names of the
women, sending out Tthe voutine letters, and in vecording the
veplies and bthe smear resulits hasg been done hy Miss Hagel Ioore
with meticulous cave and great patience. she is also respong-
ible for the typlng of this thesis, L am greatly indebted o
hey for her patience and continued cheerfulness.
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ing of the slides and the laboratory seprvices,

Dr., L. A. G, HacQueen, Hedical Officer of llealth for the




Cilty of Aberdeeﬂ hag taken an active intevest in this work and
my thanks ave due to him for allowing his Health Visitors to
co-operate so willingly.

The omen's Voluntary Services supplied the lay viaitors
who called Oﬂ.ﬂefauiters in Practice G,

Dy, Hary Frasey now takes the routine smears freom the
patlents in the general medical and suvgical wards In the Royal
Infirmary and Voodend Hospital.

i

Hr. W, Topp, of the Deparvitment of Pholography vwas respong.
ible for the photomicrographs and the phobograph of the Ayre's
spatula and glass slide.

The work degeribed has been carried out in Aberdeen while

vecelving a grant from the Seciretary of State for Scotland

through the Advisory Commititee fov Medical Research,




The Development of Cytology

Biological behaviour is veflected in tissue patterns which
in turn can be reflected in cell patteruns. Walshe in 1881,
obgserved fragments of malignant tissue_in gputum and
Dr., J. Bamforth working at St. Thomas® Hospltal with Dudgeon
and Patrick (1927) examined sputum, urine and other body
secretions for malignant cells. About the same time,
Papanicolaou (1928) working in the United States and Babes in
Bucharest used a similay wet fixation technique for diagnosing
cancer of the female genital tract. It was not ﬁnﬁil the
1940's, however, bthat Papanicolaou realised the full significanc
o this technique ag a roubine diagnostic test and in 1943 he
published his now clasgsic paper with Traut.

Cytology in Great Britain made slow progress, Saxbon (1960)
Pathologlists were reluctant Lo accept eylbological findings and
it was left to the clinicians (or clinicopathologists) to widen
the scope of cytology.

Gradually here, and in the United Shalbes where much
pioneer wovrk was done by Ruth Graham, (1950) cytology, particu-
slarly cervical cytology, became established. This country,
however, lags behind U.S.5.R. and U.3.A. where cytological
examinations for uterine cancer have become routine procedures.

Papers have been published from centres all over the world and




all bhave found the incidence of positive tests to be roughly
the same and in particular, Anderson (L950), Wachtel and Plester
(1952), Way (1953), Egerton (L957) and Yule and Cameron (1960)
have made comparable observatlons,. Boddington, Cowdell and
Spriggs (1L960) reporied on cervical smeavs from 10,000 women in
Oxford, and Tfound 67 cases of carcinoma-in-situ and 11 cases of
invaslive cancer. Ehe abllity to detect early cancer has
provided the greatest impeﬁus to the development of cyﬁology
and has to some extent ovevrshadowed its other potentialities
guch as in endocrinology (Wachtel and Plester, 1954), cyto-

N
sgenetice and sex determination.

This thesls is concerned with the use of c¢ytological
techmiques to debect early cancer of the uvlerine cervix.

The accessibility of the uterine cervix, and the clinical
simplicity with which ecach gynaecological specimen lg obtained,
makes the tegt vreadlly avallable to all doctors. The inbepr-
sprevation of the specimens regulres long and meticulous
nlcerogcoplc examination and considerable specialisged knowledge.
Tor cytology Lo be successiful, the clinician and cytologist
must have a cleaw and accuratlte plclture of each others problems
and a diagnogls should be made only with the full knowlédge of
the patient's history, clinical signs and symplboms,

Techuique

To obtain a cervical smear from a patient, a vaginal



speculum is inserited, the cervix exposed and a scrape of the
squamo-columnar junction taken with an Ayre's spatula, (Fig. 1)
which ig so desipned that at one end, prong A can be inserted
into the os of the cervix and with a rotatory movement a scrape
round all of the squamo-columnar junction of the epithelium is
obtained. The other end of the Ayre's spatula, C, is designed
to scoop up from the posterlor Tornix of the vagina, a sample
of vaginal £1luld which may contaln exfoliahive ¢ells. Once
the specimen is obtalned 1t is smeared on a labelled glass
glide, not allowed to dry, and fixed lmnedlately in a solution
of BO% Absolute Alcohol and 50% Methylated Ether for at least
16 minutes. The slides are then taken to the laboratory vhere
they are stained, by Papanicolaou's Multichromatic stain, and
examined microscopically.

The vaglnal pool smeay is excellent for evaluating the
hormonal changes (Wachbel and Plester, 1954), vadialtion response
(Gréham5 1959) and fundal cancer detection, bult it ig less
valuable than the cervical scraping for the early detection of

cervical cancer, (Tolles, Horvath and Bostrum, 1961),



Fig¥*

(1):

Photograph of Ayre*s Spatula showing the shaped
end for insertion into the cervical os for taking
a smear hy rotary movement round the squamo-columnar
junction. The spoon-shaped end is used to scoop up
exfoliative material from the wvagina. The glass slide
is shown with ground glass at one end enabling it to
be easily marked in pencil.
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SECTION 2

1 e AR T AL WD A

Degeription of Cell Types found in Smears:

A smear igs composed of cells from the squamous epithelium.

(2) Basal cells These are cells lying in a single layer on

the basement membirane which arve germinal cells, and which arve
not normally exfoliated, These arec seen usually, in a
degenerate state when there is severe erosion or ulceration of
the eplthelium, Their staining is basophilic,

(b) Pavgbasal cells have thick, well rounded cytoplasm and g

round or oval centrally placed nucleus with a delicate chromatin
patitern, The nucleus takes up a considerable portion of the
cytoplasm and the less mature the cell is the more ‘rubbery® is
the cytoplasm,.

The less mature cell assumes a more spherical shape whereas
the more mature cell sprceads out on the glass slide and appears
lavger, The presence of these cells glves an indicatlon of
the absence of maturation factors such as oestrogens, progestosns
eto, Thelr stalning reaction is also basophilic.

Intermediate cells have Thin wafer-like, spread-out cytoplasm

-

and analler round or oval vesiculayr nuclel, The intermediate
cell appears larger Lbhan the parabagal cell becaouse of the
cytoplasmic attenuvation but its actual volume is not increased.

The chromatin pattern of the nucleus 18 regular and it sbains




either basophilic orx acidophilic,

(c) Superficial cells have thin wafer-like cytoplasm but bhe

nueleus 18 pyknotic, not vesicular. The nﬁcleus is the most
reliable feature distinguishing intermediate cells from the
superficial cclls. In mature squamous epiltheliuvm this cell
type lies on the suwrface above the intermediaste ccells,
Oceagionally anuveleace superficial cells arve found but usually

only in abnormal conditiong such ag byperkeratogis or leukoe

Colunmar cells arve found in the female reproductive tract sbove

the squamo-culummnar junction of the cervix. The nucleus is
vesicular and at one eénd of the cytoplasm, which appears to
extend past the nucleus o form a wide blunt tail, There is
great variation in the size of the nucleus but the chromatin
pattern ig uwniform and evenly digpersed. There are three
types of colummar cells; non-secretory with finely foamy cybo-
splasm but no gross secrebory vacuolesy a8 secrebory columnar
cell vhich has malitiple cytoplasmic vacuoles oy vne large
vacuole, vwhich may push the mucleus Pavther into the 'tail’® of
the cell and even compress the nucleus into a half-moon shape.
Thig is found in inflammatory conditions such as cerviciitlis,
and the larges single vacuole 1s useful to denote secretion as
opposed to degeneration or phagocyiosis. The third columar

cell type is the ciliated cell which has delicate cilia across




the lumenal end of the cell. Should the ¢ilia have disappeared
this type is recognligable by the square-end of cytoplasm which
remains.,

(d) Endocerviecal cells These exfoliale in sheets and clumps

wilth moulding of the cyboplasm bub not of the nuclei. There
is plenty of cytoplasm and endocervical cell nuclel can have
bizarre shapes and greal variation in size, but they usually
are round or oval with uniform distribution of chromatin.
Increase in the size of the nuclel usually occurs in inflame
matory conditions,

(¢) Endometrial cells also show moulding and are found in

clumps. There is less cytoplasm than in endocervical cells,
and they may show vacuolation. The nuelel are rounded, oval or
indéﬁted and smaller than in endocervical cells. Nuclear size
may also vany. As the menstrual cycle progresses these cells
appear in more and mowve degenerate fovms which may have alarming
nuclear features and so may be confused with malignant cells
from adenocarcinoma.

(f) Histiocybtic cells: Phese cells usually appear singly.

When they are clumped together, small spaces remain between the
walls making it obvious that these cells did not grow together
as in true bissue fragunents, The outer border of the clump

is rough and irregular, unlike the smooth eplthelial border of a

tissue fLragment. The cytoplasm is very foamy and has multiple
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vacuoles. The macleus is eccentric usually touching the cell
membrane and it is round oy oval. When there ig inflammation
present the nucleus becomes kldney-bean shaped and the chromatin
pattern vneven with prominent mucleoli, Iitoses may be seen.

The moat comuon histiocyte is lavper thon a neutrophil
levcoeyte, but smaller than a parebasal cell. In response to
inflammation o ireitation it becomes larger and may even Fform
a glant histiocyte, commonly found where there is a Trichomonas
infection, These cells may be difficult to disbinguish from
malignant cells but there is a degree of uniferwity which is
not present in mliinucleated malignant cells.

Degerintion of Normal Smear patiherns

The presence or gbsence of ény ol thgae cell types and the
ratio of deep to superficial cells varies according to the
time and place in the normal female 1ife span. This can to
gome extent be measurced by what is known as the Maturation
Index (M.I.), obtained by a diffevential count of the three
major caell types on any one smear, €.g. 5% parabasal cells,
70% intermediate cells and 25% superficial cells, This is
expressed as B/70/25, A wvelease of less mature cells would
indicate a shift to the left (40/50/10) while a shift to the
right (5/40/55) indicates a greater degree of maturation before
the cells ave exfoliated.

This index is the baslis of degcripitions of various typicsal




smeay patlterns found and recognised in conditions, such as the
pre-mensbreual, menstrual, and post-menopausal states, pregnency,
and post-partum smears and in women with endoceinological upsets,
B. 3, A mmear from a womsn of 30 years of age vouvld show changes
accordiny to the phase of meanstruatlon.

(a) at ovulntion - with =i oestrogenic activity, cornificd
smeavr. M.l swing to the right. (Fig., 2)

(b) at Just pre-menstrual. -~ progrestogen. levels ave high, Mo X,
ghifts to mid-zone. (Fig., 3)

{c¢) During mengstruation « both progestogen and cestrogen drop
and oestrogen then rigses alone with a vetuvrn to the ovulabory
pabttern, about 14 days before onset of ovulatlion. The wide-
:ospread use of oral conbiraceptives undoubtedly causes alberation
of the normal smean pattern,

A emeayr from a postemenopausal wowan of 60 years of age,
lacks hormone activity and shows & swing to the left in the .1, ,
having a greater abundance of basal cells.  (Fig. 4)

A smear from a pregnant patient shows the normal luteal
phase proceeding much as in non-pregaant woman, with a gradual
increase in intemucdlate epithelial cells. When the pattern
reaches the mengtvual phase 1t does not recede, bulb continuecs
the increase of intevmediate cells until it reaches the typical
pattern for preguancy. (C.g. Helo 0/95/5) (Fig. 5)

Infection may cause a variation of this pabtbern vwith

LS
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(2); Normal smear taken about ovulation (day 14) in
a normal menstrual cycle, the cells lie singly and
flat, the background is clean. The cells are well
cornified and have small pyknotic nuclei. The M, I,

was 0/40/60.

Flg,
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Pic. (3) 2 Normal amear taken before menstruation shows the
cells with a tendency to clump and the background
is dirty. There is a predominance of intermediate
squamous epithelial cells with vesicular nuclei.
The M.I. was 0/70/30.
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(4) 2 Post-menopausal sizar shows lack of maturing factors
and this causes a predominance of parabasal cells in
the exfoliative material. The M.I. was 90/10/0.



Pic.

(5) :

Pregnancy smear taken during the fourth month of
a normal pregnancy and shows the typical LLI. of
0/95/5, a dominance of Intermediate squamous
epithelium. Doderlein's bacilli and Monilial
infection are often seen in pregnancy smears but
are not obvious in this photomicrograph.



ghift of the l.Il. bowards the leit, but as the levels of

ratrogens, progestogens and steroids are so massive in novmal
pregnancy even mmall therapeutic doses of hormones do not alter
this characteristic pregnancy pattern,

Appreciable vaviation in the pregnancy pattern {in the
abgence of inflammation) is significant and indicates gross
alteration of hormone levels. Alteratlion in either direciion
of the M. T, during pregnoncy may indicate lmpending abortion and
ghould foetal death occur the M.IL. ghift will he, as in the
pvostspartum period, to the lelft.

A post-parvtum smeare shows a swing of the M.IL. to the left
fox gome weeks after delivery and stays theve for a variable
period depending largely on whether the woman breast-feeds the

hahy. It then gradually returns to the normal menstirual

pattern. (Fig. 6)

ol

Descrinbion of Abnormal Smear Patterns

Once the novmal cell patierns are known 1t becomes possible
to digtinguish abnormal patiterns and cellsa.

(a) Xaflammatory Changes

These abnormal patiterns and cells may be caused by

infectiona such ag trichomonas and candida albicans which can

be recogulised and gpecific therapy advised. In gencral, any
virus, fungal, bacterial ovr protozocal infection will produce an
inflammatory weaction in the epithelial cells. (Pig. 7)

Inflammatory response ig also brought about by irrvitation,
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Flg. (6); Post-Partum smear taken six weeks after delivery
and shows a picture similar to that of the post-
menopausal smear. There is lack of maturing factors
causing the bulk of the cells to exfoliate while still
in basal cell form. The M. I. was 80/20/0.
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Fig. (7)2 Inflammatory smear taken from a woman v/lth a
vaginal infection. This shows the neutrophil
lymphocytes, mucus and degenerate cell forms.
Endocervical cells are seen with little or no
cytoplasm. A cervical erosion was present.

This type of smear can he unsatisfactory and
difficult to interpret. The M.I. in inflammatory
smears frequently show a spread to include all cell
types, 111. 33/34/33.



2. 8. chronic irritabion in cases of prolapse owx prolonged use
of & DeBsary,. In these cases, superficlal cells appear without
a nucleus.

Radiation, trauma and cendocrine upsels can also produce

inflanmmatory reactions,

The inflammatory reaction of the eell, 1if suilficiently
gross, may result in such distortion and degeneration that it

ig difficult to digtinguish fthese changes Trom those assoclatbed
with malignancy.

(h) Non~inflammatory changes

The presence of cervical polypi can produce cells of widely
varied character and blzarre shapes, Indometrial cells are
frequently found and may have charvacteristics similay to those
Pound in adengcarcinoma. The cells may be very lavge with
vacuolabed cytoplasm and dlstended nucleus. The nucleo/cytow
splasmic ratio may be upset or the cytoplasm may he degenerate
or completely absent. The nuclel off these cells do not as a
rule have increased chromatin conbtent nor angularity of the
miclear membrane, (Fig. 8)

The epithelial changes in pregnancy were at one Lime

thought to give smear pablerns which were confusing and liabie
to nisinterpretation. It is now recognised (Dean, Ishbell and
Vicodward (1962) and Kantor, Roman, Leonard, Leib and Van Burvkleso
(1961.)) that any malignant change which first appears duriag

pregnancy will persist afterwards,
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Pig. (8) ; Pol3TP smear taken from a woman with a large cervical
polyp and shows red hlood cells due to the vascularity
of the polyp. The epithelium is identical with the
point of origin of the polyp, here the endocervlcal
mucosa. The great variation in size and shape of the
endocervical nuclei is shown and they ceoi readily he
confused with malignant nuclei. The nuclei shown here
are atrophic and degenerate.



Malipnanlt Smears

General Criteria

There ave certain general ériteria which can be applied
to any malignant cell. Lt is important however, never to
diagnose mallgonancy in a degeperate cell. The cell under
exanination must be in a good state of preservatione

() The Nucleus

(1) There is usually an increage in the size‘of the nucleus
which also Pbecomes irregular and angulavy,

(2) The chromatin patitern shows hyperchromasia in well pre-
iserved cells, with chromatin clumping and abnormally cleaw
areas.

(5) The nuclear membrane shows angularity.

(4} The nucleoli becomes angular,

(5) Multinucleation is helpful only if the nuclei produced
vary in chromatin content and pattern,

(b) The Cytoplasm

(1) Cytoplasm must be present.

(2) ™The cytoplasm tends bto decresse in amount in proportion to
the glze of the nucleus. Thus the nucleo/cytoplasmic ratio
(/C) is greater than normal.

Specific Cpriteria

1) Squamous Cell Carcinoms

This can be divided into two groups: +the undifferentiated



and the differentiated malignant cells.

() Dirfferentiated cell types

(1) Fibre-cells these usually occur in groups and have the

macleus with a shavrp border and an increase in the chromgtin
content which may become dense, They are celongated in shape
but their length and widbth may vary. They occasionally
produce pearl Tormations,

T™e cyboplasm of Pibre-cells extends from both ends of the

nucleus and is slender and fibre-like. (Fige 9)

(2) ‘Tadpole'! cells +these upuglly occur singly.

The muecleus has a shavrp boredewr, is abnormally large, is

aituated in the head of the cell and has clumping of the
chromatin with abnormally clear spaces.

The c¢ytonlasm is 'tadpole' shaped and has clear borders

(Figs 10)

(8) ‘'Thivd-type'! cells described as such by Graham (1950), are

imnature dyskaryotic cells. The nuecleus has shavp bul uvneven
borders and may be indented, the chromatin is dark and uneven,

and it is large Ffor the amount of cytoplasm present. The

cytoplagm is well oubtlined, decreased in anount and usually

surrounds the nucleus,

(b) Undifferentiated cell types

These are the most common tumour cella. They usually

occur singly and then the general criteria for malignancy must



Fig* (9); Fibre cells are shown in a smear from a woman with
early invasive squamous carcinoma* These differentiated
malignant cells show the elongated, angular, hyper-
:chromatic nuclei of varying width and length,
centrally situated with cytoplasm projecting on either
side.



Fig* (10); Tadpole cells have a characteristic shape and show
nuclei with chromatin clumping and abnormally clear
vesicular spaces. The nucleus is at one end of the
cytoplasm, which forms a characteristic tail.



e applied. If they do occuyr in groups, it is then possible
to compare nuclear slze and shape for variation between cells,
(Mig. 11)

2) Adenocarcinoms

The mallignant cells here do nob show bhe great varialion
evident in sqguemous cavcinoma and therefore are not so ceasy to
interpret cytologically,

Halignant cells from adenocarcinoma can be clagsified into
two groups: differentiated and undifferventlated cells, basing
the classification on the presence of cell bhorders.

The differentiated cells have an apporents cell border

although this may not he sharp. The nuclel ave round or oval,
lavge and eccentric. They have the usual characteristics of
malignant nueclei, The nucleo/cyboplasmic ratio is abnormal.
The cytoplasm hag marked vacuolation. (Fig. 12)

(This cell differs from the third-type squamous carcinoma
cell by the eccentric nucleus and the vacuolation).

The undifferentiated cell of adenocarcinoma usually occurs

in groups with a tendency to piling up. The c¢ell borders are
absent., The nﬁcleus has the characteristic features of
malignancy and varies more in size than in shape but the increase
in gize is never grogs. Any shadow of cytoplasm which may be |
present is vacuolated,

The structure of the nucleus identifies the cell as
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(11)

Undifferentiated oancer cells from a woman with
a preinvasive squamoue carcinoma show the alteration
in the nucleo/cytoplasmic ratio. The increase in
chromatin content of the nuclei and irregular
angular nuclear membrane can be seen.



(12) ; cells from a woman with adeno-
:carcinoma of the cervix. This shows the gross
and bizarre changes that can occur. The vacuolated

cytoplasm pushes the nucleus to one side and it may
be difficult, as here, to asses the malignancy of the

nucleus.



Fig.
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f
9
mL , * 4
[ ]
[ ] L]
(15) ; Undifferentiated cancer cells from the same patient
as Fig. 12, with adenocarcinoma. These show the

increase in chromatin content and irregularity of
outline of the nucleus and dyskaryosis typical of
malignant cells.
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malignant and the vacuola tion classilies the cell as adeno-

scarcinoma, (Fig. 13)
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Higtologienl Picture

The evidence provided by cytological techniques indicates
changes that may have taken place in the tissue. Consequentsly
cytological smeavr which shows malignant cells cannot, alone,

.

be taken as prool of bthe presence of malignanlt changes in th

O

-

tissue, very ‘positive' cytological smecar should be folloved
by a blopsy to obtain, if possible, histologlcal conlimmaition
of the changes sugpected becausce of the exfollative cytological
appearances,

The presponsiblility for proper and adeguate biopsy belongs

to the clinician, The pathologist cannol be expected to £ind

a leglon if the bissue submitbed is insullicient, Punch
biopoies, while less draumabising to the patient than a cone
biopsy., are seldom sabisfactory even when Schiller'ls iodine
test has Deen used to indicate the mosgt suspect area, Funch
bilopsies are used widely in the U.S.A.

The suspect area is the squamo$columnar Junction and a pood
cone biopsy of the cervix ig the most satisfaciory procedure,
Fistological sections alb many levels can then be examined
either, ta find a lesion, or to definitely exclude all
possibility of one being present, The lesion may he present in

one part of the biopsy bissue but lacking in another (Foote and
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Stewart 1948),

The cone blopsy ltself may result in cure, hul this can
never be assumed. In more than a few cages, intraepithelial
cancer has been found well up in the canal, This makes any
surgleal procedure shorht of hysterectomy inadequate.

There ave two types of cervical carcinoma, squamous cell,
or epldermold carcinoma and adenocarcinoma. Adenocarciaoms
is far less comnon than epidermold cancer, Carcincma of the
cervix ig predominately epidermoid in nature, with a fregquency
about 256 times greater than adenocarcinoma, On the other hand,
uwterine body cauncer is predominabely adenocarcinome,

¥,

Sgusmous cell carcinoma of the cervix can be divided into

fivstly the preinvasive, alsgo Inown as the intraepithelial,
or carcinomas~in-siti, type, and secondly the invasive bype.
It may avise within the cervical canal but it morve usuvally
occurs near the external os, at the squamo-columnar Juoction.

Preinvasive gsguamous cell carcinoms, inbraepithelial cancer

or carcinoma-in-sitil are naunes given Lo changes in the ceprvical
squagous epithelium which ave now known to precede cancer, Cn
microscopic examination there is logs of the regulay mosalce
pattern of stratification due to replacement by atypical Torms
of basal epithelium, In the pre-cancerous abypical

epithelium there is a couplete loss of stratification of the

cervical eplthelium and an almost total wveplacement by abnormal




cells; these are hyperactive and may show mitoses (Fig. 14).
Tn the diasgnosis of ‘atypical’® cervical epithelium some strati-
sfication will still be present although the area near the
bagenment menmbrane may be composed of irregularaly arranged dark
gstaining active basal cells, changes which may be due to
inflammation and ireitation. The basement membrane is intact
in both cases. BExtension to the glands may ocecur and is nob

necessarily associated with luvasive changes.

Invasive sguamous cell carcinoma on microscopic examination

shows all the features described above but in this case the
basement membrane is broken and a dovm-rush of malignant cells
into the stroma can be seen. Strands and sheets of malignant -
cells may be present and nests of cancer cells may be found in
the stroma far beneath the surface, Glandular ianvolvement may
be present (Fig. 15).

Adenocarcinoma usually arises within the cervical canal

bubt may sbtart in the region of the external os. When sdeno-
scarcinoma in the cervical bilopsy 1ls examined microscopically
it may be difficult to be certain as to its primary origin, and

it may even be a downward extension from the more common endo-

smetrial lesion,
This type of carcinoma produces malignant changes in the
1lining epithelium of the glands which may become thick. The

cells lose their high columnar appearance and become lower and




Fig. (14): Histological section of cervical epithelium from
a woman with a preinvasive squamous carcinoma
showing the complete loss of the normal mosaic
pattern and the replacement of the stratification
by abnormal basal cells with some mitotic figures.
The basement membrane is intact.



Histological section of cervix from a woman with
invasive squamous cell carcinoma showing the loss
of stratification in the epithelium, "breaking of the
"basement membrane, and invasion of the stroma by

abnormal basal cells.



more rounded and the nucleld hecome large and davkly stained.
fMitosés are gseen and there is an inflammatory reaction in the
stroma.

Cytological techniques can distingulish belween cells derived
From ggquamous cell carveclinoma and those from adenccarcinoma, but
it 1s wnot possible by such techniques to predict whether a
sguanmmous cell carcinoma is in the preianvasive or invasive suage,

Boddington, Cowdell and Spriges (1960).
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SECTION 4

Background to the development of the Survey

The ease with which a smear can be obtained from the
cervix encouraged the adoption of this technique and it is easy
to define the criteria which can, with experience, be applied
to establigh a diagnosis of malignancy. Regults of studies in
various cenitres were congigtent with each other, and it became
apparent thatb the procedure was sultable to apply to members of
the general. population, provided that the necessary stalf and
finance could be obtained,

Buch a programme has been advocated by a number of workers,
ineluding Lavson (1957) and the Central. Health Services Council
(1961) who recommended that ‘consideration should be given to
the provision of more vwidespread facllities wilitlh commensurate
training avrangements?,

In the U.8.A. lavee séale population screening projects
have heen conducted in various centres and in Tennessee, Dunn
(1958) studied a group of 53,585 women by baking vaginal smears.
I% was intended to re~screen this group Hut poor records and
the difficulty in tracing many of them has made this an almost
impossible task. In Britain, Boddington, Cowdell and Spriggs
(1960) reported their findings on 10,000 hosplital patienbs who
had smears btaken in Oxford, The opportunity to have a cervical

smear taken has not yet been offered to the general population
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in Britain, although facilities awve provided at St. Bartholomew's
Hospital, London by the Cancer Dliagnosis Clinic, This service
is byought to the notlce of womén over 45 years of age, working
in the City of London, by means of notices digplayed in the
gtaff common rooms of large cliy firms, MNedical News (1962).

In the firvst two years 678 patients have been screened. Only
two patients had suspicious smears and of those, one was con-
sPirmed by histologlcal examination to he carcinoma--in-—sitil.
This Low debection rate may bhe explalined because tﬁe women most
.1ikely o regpond in such a cémpaign would be of higher intele
sligence from the middle sociOmeéonamic group.  This group is,
in our experience, least likely to contract the disecase.

The ceyvology sewvice in fberdeen has gradually expanded
since 1958 (Tablé 1) for all women ablbending the Department of
Obstetrics and Gynacecology. The total number of smears taken
and the detection rate From April, 1958 -« Decem, 1961) is shovm
in Table IT, Tiach cage of cancer detected by cytologylwas in
a woman who had no previous clinical gigns or sympboms of
cervical cancer bul who on subsequent conhe. blopsy and histo-
slogical examination showed evidence of early invasive cancer or
varying degreeg of histological abnormalities of the cervical
epithelium of a type now known as carcinoma-in-~situ, or pre-
sinvasive cancer, The result (Yule and Cameron 1960) Table IIT

show Tthat of 1,342 posi-natal patients examined, 9 cages of




ok e d 2w

No, of patienlts screened No. of positive sinears

1958 1., 081, 28

1959 5,178 28

1.960 4552 43
8

1961

Total 16,391 1.5%




- 30 -

TABIE TIT

Cervical Cytology (lst April, 1958 =~ 3lst Decem, 1061)

Total number of patients screened
Unsuspected positive smears

Detection Rate

Histélogy

(L) Invaslve squamous carcinoma
(11) Intraepithelial carcinoma

Total

1)

ag

-3 J

L2

@9

o3

16391

157
0.964

L2

& E
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unsugpected cmncer were devected, In 3,477 gynaecological
pabtients examined, 41l cases of unsuspected cancer were found,
Foom the tobtal, (4,819 cases) BO positive smears which were
contirmed by histologiéal examination were deitected overall,

a detection rate of 1.04%, Thege detected cases contvained 384
‘cases of carcinome-in=giti and 10 cases of early invasive
sguamous éarcinoma.

This debection vate of 1%, is similar to that found by
other workers, Anderson (1959), Marjury (1961)9 Scott (1960),
and Justified a more widegpread screening of the population,
(Table IV)

Viomen., at Risk

Carcinoma of .the uterine cervix has been shown, Wynder
(1964), to be a disease of marvied parous women, although the
ripk does nolt appear bo be dirvectly proporitional to the number
of pregnancies, (Lawson 1957), (Gagnon, 1950),

It is also shown to be a disease of the lower income groups,
Koiser and Gilbain (1958).

Terris and Oalmann (1960) did a large suevey of patients

with cervical cancer with special veference to the significance

of age, vrace, pavrily, use of contraceptives, marital history,
pex relationship, douching, cducation and circumcision. They
found that there seemed to be some signlificant asgssoclation

between cervical cancer and esarly mavviage, extramarital




TABLE IV

Centre Detection Rate %
Edinburgh 1.0
Newecastle 1.2
Mayo Clinic 0@

Aberdeen

1.04




relations, multiple marriages, early coltus and non-use of
contraceptives. Stocks (1957) found that the nunber of con-
sPinements was not a factor in women who married late in life,
but if they married under 25 years of age, multiple pregnancies'
predisposed towards cervical cancer. Likewise, Wynder (1954),
Jones, et al (1958) and Lombard and Potter (1946) found the risk
of developing carcinoma of the cervix was greater in women wvho
married before 280 years of age.

An analysis of the age digtribution of patients between
25 - BQ years with clinical carcinoma of the cervix in the City
and County of Aberdeen is-givén.in Table V, and an analysis of
the age groups of the women in Aberdeen who had early carcinoma
detected by cytology gives an indication of the age of the
women. most at risk (Table IIT) (Yule and Cameron 1960).  This
shows the highest incidence (1.9%) in the 40 — 49 age group with
a sharp Ffalling off in those over b0 years and under 30 years,
The detection rate is highest in the group of women between 30 ~
BO years of age.

It seemg reasonable therefore 1o screen parous women
between the ages of 25 and 60 years and thus hope ﬁg detect most

cages before they present clinically.
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TABLE V

Age Distribution of Péﬁients‘aged 206=569 with Clinical
Carcinoma Cervix. Oity (1942-61) and Couaty (1950-60)

City .Counﬁy
25 = 29 3 5
S0 - 34 15 )
B35 = 39 s7 1%
40 « 44 5% LO
45 = 49 51 19
50 = 54 TO 16
55 - B9 65 10
205 80
Median 48,5 years 45,8 years
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1

HMethods of Approach

Previous experience in cytology justified a more widespread
sereening programie but two practical difficulties had to be
faceds Dirvetly, some women view a vaginal cexamination with

digtoste and, sccondly, contemplation of the word ‘cancer! somee

shimes engenders fear in patients.

Hognlital Supvey

It was decided to startby eamining women who were already
actually in hogplital undergoing medical exeminatbion, as this
yould he adminlstratively easy. Permission was therefore
obtained from surgeons and physiciansg in the Aberdeern Royal
Infivmary to bake cevvical smears from the patients under thelr
care, especially from married women bebween the ages of 25«00
VEarS, 7ith the co-operation of the sisters-iun-charge, a visit
was pald bto each ward once a week, and smears btaken From suibable
patients admnlibted during the previous week,

The approach was made Dy a marrvied woman dochor (author),

a briefl obstetric history btaken, and a pelvic examination

suggested, The word ‘cancer' was not used. The examination

o routine check-up'. In almost all cases it was

sugrpesbed was
accepled cagerly and many expressed fearvs and symplomgs they felt
could only he confided to another woman. There were only half--

a~dozen refusals in over 1,200 cascs,




Some of the more thoughlbful paticnts asked 17 cancer could
be detected by this examination and on having the test fully
explained to then, expresamed the wish that thelir relations and
Criends might have the same opporitunity for examinaltion. Ho
cases of cancerphobla are knovn to have been produced; on the
contrary mony patients were greatly relieved, pavticularly
those who had previously defaulted from a post-natal examination.

This screening of suitable in-patlents in Aberdecn Royal
Infirmary hag now beceome an established proceduve and has been
expanded to include patients in the assgociated VWoodend lospital.
In 1961, theve were seven positive smears out of 1,207 smears
taken. Subsequent histologleal examination of the cepvix
showed that there wag invagive cancer in thiree cases and that
the remaining four cages showed the features chavacteristic of
carcinomasin-situ (Table VI).

General Pooulation Screening

Having found that this test was acceptable Lo women ila
hospital, it was decided to extend the service, 1P possible, to
the general population. This had becn felt by many workers
(Lawson (1957), Boyes, Wdler and Locke (1982)) to be highly
degirable but fraught with practical difficuliles.

About 95% of the women in the City of Abewrdeen ave
veglstered with genergl practitioners. The use of the general

practitioners? lists, with occasional help from the lists




TABLE VI

From General Medical & Surglcal Wards, 1961

Total smears 1207

Total cases of cancer 7
Histology

Preinvagive L

Invasive 3

el (046%)
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maintained by the Hxecutive Council to avold duplication, was
thought to give the most convenient and sysbomatic method of
identifying the women at risk in the City.

Place of Bxaminatbion

It was decided that the iniltial. approach to the patient
should e through the feamily doctor snd the doctors in the first
general practice selected were found to he most helpful and
co=operabive, - A very corefully phrased letter (Fig, ) was
composced by the stalff of the Department of Obstetrics and
Gynaecology aund the Tanlly doctor, Thisg wag signed by the
Pamily doctor and senlt Lo each patient, laviiting her to atitend
at hig consulting room for exomination. This was congidered to
be more personal and probably more acceptable than a visit to a
hospltal out-patient department oy a Public Health Clinic,
Fupthernore, the examination was to be conduched hy a woman
doctor, and many paticnits subsequently cxpressed gabisfaction at

this There wasg gdome apprehension in the walting room in the
eorly stage of the experviment bul subseguently, as information
aboul vhat actually happened became Lalyrly wideaspresd, feor was

dispelled.

ligthod,
From the practitioners’® lists a typist exbracted the nsmes

and addresses of all marrvied women between 25~60 years and sent
the letter signed by the fanily doctor, A second letter

was sent to most of the paticnts who did nolb respond to the Tirst




FIGURE 16

Doctor's consulting Room

Dear

You will recall the Mass X-Ray Campaign againsgt Pulmonary
Tuberculosis which took place in Aberdeen three years ago. You
possibly were FZ-Rayed then and, while you did not think you had
tuberculosis, you were glad to know thal your chest was clear,

This was an example of preventive medicine and I am writing
you to tell you of another campalgn of preventive medicine and
asking you to co-operate.

Regearch has shown that in cerbain parts of the body it is
possible to detect cells which if untreated would in years to
come Lurn to cancer. One gsuch part of the body is the cervix
or neck of the womb. Avrangementls are beling made to examine
married women between 25 and 60 years of age. Dr, Elizabeth
Hacgregor of the University Department of Midwifery and Gynacs
secology will asgist in this work, The test is simple and paiin-
sless and the disease when detected early can be completely
cured, I “rust you will take advantage of this service.

You should atbend at

Yoursg sincerely,

W e ek wmA R e SR B S B Ea e

Doctor's consulting room

Dear

You recelved a letter inviting you to have a quick, pain-
sless test, The time stated was probably not convenient for
you, s0 we wlll be pleased to see you if you will come %o

Yours sincerely,

R —ran
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hut Por o variety of reasons this was not sent to all defaulters.
technique

Sessions were held in the general practitioncrs' surgeries
at times convenicnt to them and distincet Crom the routine
surgery hours, The women were given appointments and about
twenty smears were baken in & sceosion of lesg than two hours.

(3 {2

Ho wonan was kKept walving more than 15 minutes.

A vaginal speculum wasg inserted, the cerviz exposed and a

serape of the sguamo-columnay junction taken with an Ayrve's

spatula, Material was not taken feom the posterior fornix
gince it has been showm, (Melaren and Abtwood (1961), Tolles,

Hovarth and Bostrum (1L961)) that a cervieal serape is more
gffective Tor the debection of cancew, Smeays were made on
glags slides, which.haaggnnﬁd glass at one end and could he
‘marked in pencil with the pabient's name and imnediately fixed,
gnd baken to the laboratory and stained.

The emears were all. btaken by the autbthor. It was Ceasible
to bake twenty smears in a morvaling and then to interpret the
twenby smears taken the previous day. All abnormal omears vere
examined by more than one cytologist and the final responsibility
oy arranging for the supervision of +the patiept and cone biopsy
vegbed with the Senior Gynaccological Registvar in charge of

cytology.
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Regponoe
In the course of the survey, 2683 smears were token in
three geneval praclices, and 18 unsuspected cases of cervical
carcinoma, consisting of five cases of early invasive cancer and
thirteen cases off carcinoma=in-situ, wéré digcovered. In
addition, one case of clinical carcinoma was detected, (Table VII,
The results in the Hlree practlices are compared in Table VI
A Tveply' is defined as the acguisition of information
about the patient irvwvespective of whether a smear was
subseguently btaken or not. The 'vespouse rate' is calculated
from the nuwnber of paticnts who actually received the letter.
The number of wrong addresses varied in each practice from 14
in one practice to 19k in another. The reasons for not taking
a smear from all those who ‘replied’ varied but included ill-
health, previous hysterectomy and the fact that smears had been
taken less than one year previously. sometvimes patients sent

a letter stating they &id not, for various reasons, wish the
examination. In this survey, smears were nob taken from
preghnant women as they are roubinely taken at all postenatal
examinations in the area,

In the first practice, Practice A, Cthere was active cow

operation from the doctors, who in the course of their day to
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TABLE VII

Results of General Practice Survey

PTotal women invited 5340
Total suears taken 2683
Total Abnormal smears 2k

Analvsis of Abnormal smears

Clinical case R
Prelnvagive carcinoma 13
Invagive carcinoma 5
Chronic cervicitis .5

2

!
Ly

Detection rate of 0,67
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day practice did all they could to encourage thelr women
patients to attend for the test. This practice was selected
initially as being a good, well documented and well run practice
in o ‘pgood! area of the city. There were three principles in
the practice of . 7,200 patients, all of whom took an active
interesgt in the survey and personal interest in all of the caseg
(4) detected. They mentioned the test to women atitending
their regular surgeries and in the course of their visits to
any family, would ask the women at risk w0 come when they
peceived the letter.  This cowoperation resulted in a reply
pate of T9%, The number of letlters returned as 'address
unknovn' was in the region of.i% in this practice.

This response was so encouraging that it was decided to
atbempt o similar technigue of approach in one of the city's
largest practices in a parlt of the city of lower social class.

This practice, Pracitice B, had four principles, and two assistanis

and 12,769 patienis. The doctors, while tolerating the
investigation, were frankly scepbtical and less enthusiastic
about its value. This practice had a reply rvate of 47% and the
'address unknown! letters were as high as 19% of the tobtal.

The digcrepancy in the reply rabte in the two practices was
thought to be due largely to the influence of the family doctor,
and not to the social class of the women concerned. In an

attenmpt to measure the influence of the family doctor on the




reply rate, the doctors in the next practice, Practice C, were
asked to take no active part in the invegtigation.

Practice C was composed of two principles vith .53939
patients and was the smalleat practice. By asking the doctors
here to take no active part, this practice was very comparable'
to Practice B, The reply rate was B0%, very comparable to
Practice B and the "address unknown' figure was only 7%.

It will be noticed (Table VIII) that in Practice B and C,
although the percentage of amears actually taken was lower than
in Practice A, the percentage found Lo be positive was higher,
The explanation of this is probably due to the sgocial content
off the practices. The soclal content of Practice A wag hilighegt
resulting in the highest veply rate, e.g. more women had and
did use the telephone to explain reasong for not having a smear
baken. They were probably more intelligent and therefore
understood the Tenefits of the test and came Torward more
readily for examinabion. But the very fact that they were of
a middle social cless meant that they were less vulnerable to
thig diéease and conscquently the detection rate (0o4%) was low.

The percentage of smearsg taken in Practices B and C is
remarkably similar (475) and (50%). The social content of
these practices is simllar and consequently the detection rate
igs also.similar, 9% and .¥%. The apparent contradiction in

Practice C between the high reply rabte and the low percentage




of smears taken ig due to the home visite paid in this practice
after the women had nobt atbended ion regponse to the Tivst letbter
and will be discussed later, The home visits paid in this
practice by the health visgitors invariably eliclied some veply
even Af it was only a definite refusal bto attend and of the 231
vomen visited, 54 definitely refused for vawrious reagons to

attend for examination.

Regponoe o Screening techninugs

While much was knovn aboul the women who attended and
replicd, very little was known about those who stayed awvay and
did mnob comnunicate at all, A second letier was sent to all
those who did not respond to the first letter in Practices A and
B. In Practice C however, the group who did not reply to the
Piret Letbter were divided into three sections. One group
vecelved the woutine second letter [for comparative purposes, o
second geoup was visited by Health visitors, in uniform, who
of'bten knew the women, and a third group was visited by women
uncomnected with the medical profession, {(W.V.S. menmbers). it
was expected that the Health vislitors would be the most successe
sful in causing bthese women to attend.

In fact, TableIX shows that the reply rate on the second
letter was poor in all these practices, and in Pracbtice B it
was as low ag 7%, However, of the eighteen cases of early

cancer debected in the course of the survey, six attended in
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vegponse to a second invitation, This high proporition bears
out the theory that no matter what the incidence of the disease
is amongst those who wrempond, it is probably twice ag high
amongst thoge vho gtay away.

In practice G, the Health visitors visited 114 women and
55 of those (48%) said they were willing to attend. In the
event only 28 atitended and had a smear taken when given a
rurther appointment (24%). The non-medical visitors were cven
less suceessiule They wvisited 117 and could only elicit
definite replies Ffrom 483 (37%) of those, and only 16 (14%)
actually attended and had smears taken. The reply rate io
second lebtters sent in this practice was 55%, less than in
Practice A {40%) but more than in Practice B (1%i). This reply
did in fact usually take the form of a visit Lo the surgery to
have a gmear takenz giving an attendance rate of 28% in response
o the second lebtter,

From thege responseg in Practice C, we concluded that it
vag move effective to send out a seccond leitiver, thus putting the
onus For actlion on to the women concerned. This was more
effective than sending someone to the house, vhere a promise to
attend was readlily given bubt not adhered to.

The return wag greater and the expenditure of time and
effort much less when a second letiter was sent, than when house

o house visits were paid.




Reagons for Noneabltendance

In an atvtempt to debermine why some women did not abitend,

the Health visitor, specifically attached to Practice A, was

asked to visit some of these women @about whom nothing was known
except thelr name and address. This was done alfter the survey
in Practice A had been completed. The reasons given, in theiw
owin words ave showa in Lable X , There is no evidence that
fear of cancer was a major factoi. The lavgeslt group, o0nNe=

chird of the tobal, gave the reason ‘can't be bothewed®, It
would e interesting to know if these women asdopt a similar
attitude to life’s problems generally, and to other preventive
health measuvres guch ag lmmunisgation and vaccination,

In Practice C the reasonsfor non-response were determined
by various Health visitors in the districts in which the wouen
Lived. There was less personal contact with the practice and
it can be seen that more women in this practice fivmly refused
to come but would give no definite reason for this. This may
have been because they were not personally known to the Health
visitors but is also consistent with the fact that this practice
conbalined a higher percentage of women in the lower socio-
economic group, a group that is usually least arvticulate.

Lducation

It was obvious that fear of cancer is not an important

reason for non-attendance., Hany of those who atbtended kmew of
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TABIE X

Reagons for Non-co~operatlion ellcited by Health Visltors

Practice A (3% cases)

Family tles 3 Afraid of canecer 7
Afraid of hospital 1 Might attend later 7
Too busy at work 2 1Can't be botheredt 12
Previous seriouns illness 1 Away {rom home 1

Practice C (36 cases)

Definite refusals 13 | Done before 2
Working 2 Hysterectomy 3
1Coming' and did not 7 Pislikes hospital 2
Don't want to know 5 Wanted own doctor 2
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the existbence of cancer in members of thelir family and were
afraid they too might develop it. Fear is as likely to cause
a person to attend as to shay awaye As Ffar as can be
ascerbtalned, no case of cancerphobla resulted from the
investigation.

There iz a widespread hellef thal cancer in any form is
incurable, dany vho thoughtcancer incurable became eager for
the test as a result of bearing about someone who had been
successfully treated. Relatives of those with positive snears
who had been suécessfully operated upon were enthusiastic
advocates of screening. After the scheme had been running for
eighteen months it was Found that BO% of a group of about 100
parous women who were intérviewea for an entirely different
vesearch programme knew of 'the new test for cancer’ in Aberdeen,

Comparison of the Strucbure of the Practices

Age

The ages of general pracltice patients attending fox
sereening are compared with those from other sourvces in Table XTI
It can be seen thalt in the practices and in the hospital wards,
the age distribution and the incidence of positive smears is
the same (. 6%). Thig detection rate is lower than the gynae-
scological patients (1L.9%) but the muwmber of women in the over
50 years age group is greater in the practices and general

wvards than alt the out-patient Gynaecological clinics.
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The most vulnerable group, those with the highest detection
rabe, have been shown (Yule and CamefongllgﬁO) to be those
hetween 30=-050 years and this accounis for the relatively high
detection rate (.6%) atb post-natal clinics vhere the bulk of
the patients are in this age groups although velabtively they
are younger than in the practices and wards.

The age disﬁribution is re&arkably similar in all three
practices (Table XII). Each ten year age group between 30 years
and 60 years conbained bhetween 285 and 30 percent of the total,
the rest belng in either the over 60 or under 80 age group in
equal proporitionsg,

There was a small difference in the parity distribution of
the patients in the practices (Table XITII). In Practice B,
which had the highest debection rate, the average parity rate
wag highest, 2.0, The rates in Practices A and C were 2,38 and
2.4 vespectively.

docilal Class

The occupation of the woman's husband was noted when the
woman atbended for examination and the social class of Practice A
was somewhat higher than that of B and C whilch were predominatelﬂ
from social clasges 1IIa, ITI, IV and V.

Analvsig of the 18 cases debected

Lighteen casges found to have malignant cyltological smears
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in the course of the survey were admitted to hospital and had
f cone biopsy performed. In b cages histological evidence of
early invasive sguomous cavcinoma, and in 13 cases the changes
of cavcinoma-in-situ were Lound, There were, in addition, 5
women who had apparently positive cytological changes but on
carceiul histological examination of the cervical cone bhiopsy
no change in the tissue pattern was found other than gross
inflammatory changes which were consistent with chronic cervieltis
None of these women had any clinical signs oy sympboms of cancei,
Such patients are classified as having ‘false positive' suwears.

Cage veporis of three typical positive cases detected in
the course of the survey are described:

A.lle aged 34 years. Parity 3.

This woman attended at her doctor’s surge?yq She had
no gynaeccological complaints, The cervix was found to be erocded
and a cerﬁicai amear btaken on 9.6.61, this was found to contain
cells suspected to have malignant changes. She was brought
inbo hospital three weeks later for cone biopsy and the smear
taken on admisaion Lo hospital also showed malignant cells, A
cone biopsy of the junctional epitheliuvm was performed and
histologilcal examination showed alterations in the epitheliuwm
which were consigtent with carcinoma-in-situ. she was allowed
home and three months later at follow=up the cervical smear was

negative. A hysterectomy was done and histological examination



vevealed no evidencé of residual malignancy. Follow=up
smears in this woman up to fifteen months alter her hystercclomy
have bheen negative.

JdeCo  Aged 50 years and with twelve children was the wife
off a 1ab6urer and attended in Practice B in response to the
second invitation. bhe had no complaints. On exsmination
she wag found to have a vaginitis and the epitheliuvm of the
cervix was initact. The cervical smear taken showed cells which
were conclugive of mallgnancy. She was glven several dabes
for admission to hospital to have a cone biopsy bul althouph sghe
expressed willingness to have this invesbtlgation, she always
found some exeuse for postponing admission. She was admitted
to hogpital six months afbter her initial smear and the smear
taken on admigsion also showed cells conclusgive of malignancy.
Histological examination of the cervical cone biopsy showed an
invagive sguamous cell carcinoma and she was treabted by wadium
therapy. Three months later the cervical smear ghowed cells
changes wvhich were not malipnant but dve to the radiation. The
follow=up bhree months later showed no evidence of malignancy
and the radiation changes had cleaved,

A, Aged 61 and pavliiy 16 had been separated from hepr
hughand for over 10 yearg and she vas employved as a fish filletorny
she attended, in Practice B, in response to the firsgt letber.

She expregsed thankfulness alb receliving the letbter because she




had had vaginal Dleeding on and off for gome months, bult was so
occuplied in ecarning a wage and bringing up the last of her
gixteen children she had puit offf consulting her doctow, She
was vellieved to find an appointment made for her Lo atbtend,

On examination she was found to have a foul-gmelling,
blood—~stained vaglinal discharge, It was impossible to visualise
the cervix without removing the debris and when exposced, it was
Pound to be badly 'ercded’., the cervical smear was difficult
o read becauge of the hlood, pus and debris but cells which
were highly suspicious of malignancy were found,

This woman was admitted to hospital immedistely and the
smear taken on admission showed changes conclusive of malignancy,
she wag Tound to have a Stage LI caréinomaAof the cervix and
was btreated by radium,

This case had cliniéal cervical carcinoma bulb would not
have been detected for definitive treatment i the cervical
smear sgurvey had not beén carried out.

Table XIV shows bthe social claegs, age distribution end the
parity of the eighiteen cases detected. This was then compared
(Table XV )} to the cases detected from obher sources such as
Gynaecological clinics, Postenatal clinics and Pamily planning
clinics etce, over the pagl four years. Theve were 178 cases
detected from these sources and the age incidence (Table xV)

pelatively high parity (TableXVI ) and low socio=-economic group




c - - - T c 4 c g c T | Sese) JC °CH
BT | T |6 1814 19 (& %€ 12!l T |0 AKaTdeg
KSAINS UL Dpo1oo16D 8658) QL 40 Astacd
T - 2 T € " | 2 g 1 - | sesep Jo *on
TBI0L | 409 | 6585 | #HE=0§ | 6i=Gh | =0k | 6E=GC | #E=0f | 6bz=b2 | +®e=02 SIesx

69 -

ABAING UL P20o9lep S988) QT IO SANO4D 83§

ATY FIGVE

8T 1 R Tt c - - seseD JIC °CON
T804 A AT IIT eI iI I SSeld TEToCH
FEAI0G UL poaioslep 56560 QL

IG 88610 LBtoog




_ _ ,
c 8 6 & T 0T | = - % SATSEAUT
R & te ic ae He RE [ 0€T SATSBAUTRL]
Q4T §00J400T LOULD
- | I - - T - - - ¢ SATSBAUT
T T - g T S T - €T SATSBAUTOIJ
g1 - FBAIRS D |
. sosed )
6G=GG | HG=0& | 6h=GR | ®h0f | 6E=4E | HE=0f | éz=tz | %®2=02 mw SANOZD EY
_ °ON

70 -

SO04N00 4oUlD WOodi 950U} ULTA ACAGNT UL posocie( S9880 JO UOSLLB0wos




O
an]
o)

Qo
&
|

SATSBAUT

o]

SATSRAUTOILJ

SODIN0T 4oUA0

|
i

a3BdeAY

SATSBAUT

BATSBAUTSIJ

ABAZOE *C°D

oy
e

52589
IC
.OM/M

- 1 -

:

P4
B>
[

=

SO0IN0S 4oUd0 UCLy ©50U4 Ul Lt AOALNG Up pOlools( 56580 4O UOSTLetwoy




72 -~

4 é Z - T - e OATSBAUT
€T 12 &z 3 4 - 2/, OATSBAUTOL]

96 SSoX00S LoUL0
c T c - - - g SATS®RAUT
- 2 & r - - €T SATSBAUTEE]

oT ABAINTG °3°DH

. 50820

A AT II1 BIIT 1I I &G S8YID IVII0S

*CN

S904008 Loyl UCdad O80uq

ULTHA ADALNG UT

TIAX EIGVd

TOa009.60 S958) 40 UOSTLABWOq




- 73

(MableXVII) of these is similar to those 18 Ffrom the survey.
The soclo—economic class of the detected cases in the survey,
iee, ITT, IV, and V, mostly manual workers, may nob be signi-
aficant as the nuwbers are so small and these spocial grouvps do
form the bulk of a general population but nevertheless 1t is
slgnificant that there were no cases detecbted in the survey in
gsocial class II and few in this soclial class detected from the
other gources. (It was only possible to ascerbain the social
class of 96 of the 178 cases detected Prom other sources. )
Our resulie lend weight ©o the peliel that this is a
disease of rarous women of lower social class and the most

vulnerable age group for early detection is beltween 30«50 years

of’ age.




PART _C




Atyplcal Bwmears

Mot all cewxvical smears can be classifled into a positive
or negative category, and many have to be inbterpreted as
Yatypical®, To ascertain the ceventual development of an
atyplcal asmear a review of all atypical smears that had occurred
between March 1958 - Hawvch 1961 was conducted (Table XVILI) OF
6400 smears examined 256 (4%) were Ffound to have abnowmal bub
not definitely malignant c¢ells. These women have had repeat
smearg baken overy periods varying £rom 3 months to 2 years and
it can be seen that in 176 (68%) of cases the repeat smear was
noxmal,

Thirteen cases re-examined showed the presence of cells
typlcal of preinvasive oy invasive cancery and this was subse-
quently confirmed histologically by cone bilopsy. This may have
been due to rapld progresslion of the lesion in this relatively
short time of & 4-24 months or to the wnsatlsfactory natuve of
the oviginal smear, Review of the owviginal smear did not in
any case suggest that malignant changes were present at that
time,

In eight cliniesl cases, with atypical smears initially,
repeatlt smears suggested that the lesion was malilpgnant and

histologleal examination confirmed this, Smears from clinically




TABLE XVITI

Aunalysis of Atyplcal Cervical Smears .

Atypical Smears 256 (4% of all smears)
Clinically diagnosed cases 8 (3% of all atypical smears)

Adwvanced to Invaslve

' Y(5% of all atypical smears)
Advanced 1o Preinvasive 8)
Returned to Normal 176 (684 of all atypical smears)

31111 Atypleal 59 (23% of all atypical smears)
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disgnosable cancer of the cervix can be unsatisfactory and
difficult bo interpret (Novak and Woodruff,19680)Cells ave often
scanty and difficults to see becauvse of the presence of leucocytes
red blood cellg, mucus and necrotic debris, Sometimes a better
amear may bhe obtained if parvéicualar éare is ‘baken to remove much
of this before scraping the cervix, The danger of such cases
being migssed or nol recelving adequate treatment is negligible

n such cages a vblopsy of the cervix would obviously he

=

as
indicated on clinlcal grounds alone and there should therefore
he Little or no ¥isk that a cancer would be migsed by relisace
on cytology alone.

Ungsatiaglactory Smears

These present a real problem. In rveviewing several
thousand swears it was Pound that 10% of them were classed ag
funsatisfactory’'.

The presence of pug, Wrichomonas infection, hlood, nwcus
and debels can make interpretatlon of a smear difficult. ir
the cervix andfor vagina is dvy, then there may be only scantcy
cells present.

-Wo reliance can be puh on a report that no cancer cells
vere found if at the same time the smear itself is not satige

sfactory., KK ossible Ffor many of these uvonsatisfactory

[3

is p
simears to be repeated, e.g. when the patleat isg first seen ab

the out~patient department and a smesr 1g baken or when the
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patient is subsequently admitted vo hosplial for some minor
gynaccological treatmeni. In many cases however, where further
preatment is not requived, the smesr is not roubinely repeated.

False negatbive and false peositive rates

False Posltive

1

It is relatively easy to asses the false positive rate
becauge any smear which is cyvologically positive but is notb
aapociated with histological changes of mallignancy af'ter Ccaree
ul examination of an adequate cone blopsy, must b¢ vegarded
as "Pfalse vositive',

On the other hand some cages with positive anear cytology
and subseguent negative higtology of a cone biopsy continue to
have positive smear cytology. In such cases further biopsy
and histological exsmination ls required. It is cssential that
the gynaccologist tokes an adequate plopsy and that the path-
sologiat Looks at sufficient sections of the cervical bhiopsy.

Oytclogy can in many cases give conclusive evidence of
malignancy and the btime may come when deflinitive treatment will
be undertaken on the cyitological findings alone, Leanwhile,
howevery, 1t is still possible for apparently misleading cone
sclusions to be drawn from the interpretation of some smears.

Oout off approximately 20,000 smears, there have been in
addlitlon to about 200 debectlted cases, 8 cases in whom suspicie

sously malignant cyltology was associated with negative histology,




Subsequent cybology smears after the bilopsy remained ancgative
and this may have been because there never wvas & lesion, oiy,
any lesion present'was completely removed by the cone biopsy
but not detected histologically. This is unlikely. The
longest follOWhup 20 far has been three years, This gives an
incidence of false positive satisfactory smears of &5,

Oceasionnlly, however, negative findings on cone hiopsy
can be shown to be unhelpful in reaching a true dlapnosis. Por
example, persistently positive smeavs may indiecate the necessity
for radical treatment even after a negabtive blopsy.

Jd.Gs aged 60 years and parity 6, was the wife of é fish
porter and attended in wvesponse bto a second invitation in
Prnctiée G, the cervical smear taken éhowed changes coaclusive
off mallgnancy.

Bhe vas admitted to hospital two weeks later for cone
biopsy. The smear taken on admission conflirmed the original
Lindings there helng, conclugively malignant cells present.

The higtological examination of the blopsy did not reveal o
malignant lesion despite full examinabtlon of the biopsy material
avallable,.

n. follow=up two months later this woman's cervical smear
whill convained abinormal cells which were decmed atypical and a
further smear was taken one month later, This showed cells

with malignant changes and arrangements were made fox this woman




wo be admitted Toxr hystereclomy. The smear boaken on admiggion
ghowed cells with clasplcal signs of malignancy.

The histological exsminatlion of the whole uterus and the
cervix showed an invagive leslion present in her Cervii.

Falae negatlivesg

‘Palse negative’ smeses are move difficult to deteet and
1t is not known‘hoW‘many'of the 20,000 smears exmnined and
reported as negative may in fact have had an early cancerous
leSiOﬂVWhiCh has not as yet given any clinlcal signs and symptoms

Cages of overt clinical cervical cancer can give negabiv
SHeArH. gimears, which because of debris, pus and blood are
difPicult Lo read. Tt is daifficult to Obﬁ&iL.a good gmeayw
from a clinleally malignant cervix and any sugplcious looking
cervix mugt be bilopsled wilthout reliance on cytology.

Among the 20,000 swmears and 200 detecited cases therce wvere
7 cages that were known previously to have had bechnically
savigfactory but negaitive omears. On review of these smears
there was only one case which could, in reﬁroépect'p@rhaps have
been intevpreted as suggestive of malignancy. This gives a
Palse negative' rate of about F. 55,

Boddington, Cowdell and Spriggs (1960) while examining

10,000 smears 9Cound 67 cages of carcinoma-in—situ and 11 cases

*

of invagive carcinomi,. During this time they had filteen

2

smears and nine 'false negative' ones.
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The actual incldence of false positive and False negative
smears depends on many factors, not least of which is the

satisfactory nduufO of Tthe initial smear, It is not possible

to calculate a definite incidence walte but it must be appreciated
that iroevibably such cases may occasionally oceur.

Varistlion in Mistolosy

CFor every cervical smear showing cells suspeclted of
malignant changes a cone bilopsy nust be performed on the
gugpect cervix and the vesulting histological sections exeamined
carefully at varioug levels, If the histological sections show
obvious signs of malignant changes the final dingnosis is
certaln, bub where thewre ave no signs of malignant changes in
the fivst sections cxoamined the whole oftheavailable material
st be meticulously examined before malignancy can be definibely
excluded,

The changes associated with invasive carcinoma can be
defined with accuracy by compelent pathologists, hut the changes
in the epitheliun represcenbing carcinoma-inesgitu are mich nore
difTicult o assess.

There is no doubt that there is o degree of observer
variation among pothologlsts as to the accepbed criteria of
carcinoma-in-gsitu, and histological reporting should preferably
be "H1ind? in the sense that the pathologist should be unavare

off the cytology of bhe cervical smears. Nevertheless, there

LS ]
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miast alwvaya be a reagonable assumption that previous snears

have been positive 17 a blopsy sample hag bheen gubmitted for

examination.
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SLCTION %

Estimated detection vate in City of Aberdeoen

ihile working in the Departwment of Obgtetrics and Gynaew
scology in Aberdeen, Lawsoen (495%7) calculated that the annual
incidence of clinical caseg of cervical carvcionoma ghould have

an agsoclated incidence of positive smears of aboub 0.5 of the

population at yisk 17 the latent pre~clinical period wag 10 years
The Censgus data of 1951 made it possible bto estimate that

in the year 1950 there were aboub 20,000 married vomen beitvieen

the ages off 85 and 64 in the City of Aberdeen, who beltween L850

53

and. 1969 might bhe expected Lo produce 99 vliﬂlCdT cases of
caneer, I 10 years is accepbed as the minimuam 1aﬁemt PEriod -
and assuming that all lesions could he discovered = then 99
latent cancers should have been found, a detection rate of 1 in
200 (0s )

If exeamination of all owx any random sample of the 20,000

women had given a higher detecblon rabe than 0.8., this would

mean eithers (1) that the sample was not vepresentative of the
group as a whole (2) that some of the lesions discovered were

3

not destined to become invasgive ow (3) that some cancers evolve

over a longer period than 10 years. A lower detection rate

yould indicate that either the diagnostic technique was nob

always succesalul or that on3J some cervical ncoplasms are nre-
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sceded by a protracted pre-invasive phase,

The detecltion rate of 0.67% Tor the thiee General Praciices
is In line with these calculations, taking into consideration
that 1t is now known that all cases do not necessarily progress
to clinical cancer. It is also consistent with the view that
the length of the preinvaglive stage is about 10‘years (Boyes,
Fidler and Locke, 1962), Yiven here selection factors operate,
as can be geen from the dliffering rates of detection between
Dractice A and Practices B and C due probably to variationsg in

social composition of the practices.




SECTTON 8

mabinated length of the Preinvasive stage

The frequency with which invasion gsupervenes Qpon a pre-
sinvasive lesion and the time taken to do so is not know
precisely.

A vetrospective study (Calvin, Jones and Te Linde, 1952)

showed that of 13 patients known to have developed clinical
carcinoma of the cervim and on whom bliopsy had been carried out
one o seventeen years previously, 1l had lesions in the histo-
slogical seclions of the cone biopsy which would today be
classified as cavcinoma-ln=situ.

Progpective studlicg present a. more difficult problem, It

would be unjustifiable not to treat a woman with malignant
cytological changes and the histological picture of cavcinomae
in=8iti,

Prospective studies by Younge, Hertig and Avmstrong (1.949)
and Cusberg and Moore (1953) have, however, shown progression
from carcinoma~in-~situ to invasive carcinoma in such untreated
cases over many years. This progression d&id noh occur in
every casc and the 'regression' in some of the cases could be
explained by the removal of the lesion at the time of biopsy.

Petersen (1955) working in Copenhagen, sbudied the proportio:
of 127 cases which, if left untreated, progressed to invasive

carcinoma. He concluded that about 35¢% of such cases diagnosed




- 8H -

by himself, as carcinoma-=in-situ would eventually develop:
cavcinoma of the cervix, He found that rcegression usually
occured in the first year and that 505 of the lesions persisting
beyond this time developed carcinoma within 10 years,

Kottemeir (1955) noticed that lesions known as carcinoma-
in=ghtn were ofiten to.-be found at The edge of invasive lesions
and 2% out of 74 of his pationts with carvcinoma-in~-situ did in
fact progress to invasive carcinoma.

In Vancouver, Boyes, Fidler and Locke (1962) suggested
that as nmany as 60% of cases of cavcinoma-in-situ progress to
1NVasive cancer, This calculation was based on gtatistical
evidence, The age-specific incidence vates Tor clinlcally

invasive carveinoma of the cervix in British Columba for 195560

el

were collecved. A large scale population screening programme-
was launched and, if carcinoma~in-situ was really a precessor of
invasive cancer, a detectable fall in the subsequent incidence
of clinical cases would be expected. Over a 12 year periocd
bhere was a reduction of the incidence of clinlically invasive
cancer from 28.4 cases per 100,000 in 1955 o 19,7 cases per
100,000 in 19860, Iven gllowing for social factors and a
possible chaﬂge in the age siructure of the population this still
was a gignificant drop in incidence.

The mean ages at which the lesions presented in Vancouver,

were 58,7 years Tfor carcinoma-in-situ, 46,5 years for early
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invagive and H2.8 years for clinically invasive carcinoma,
This shows a progression over a peviod of 17 years.

This progression is supporied by the evidence, in Table XIX
derived Ffrom the cases detecbed in Aberdeen. - Thia shows that
amongst women bebtween the ages of 20 and 60 the mean age of
thogse with a preinvasive lesion wag 39,6 years, which is 4 yearvs
less than that of women with clinically unsuspecited ilnvagive
cancers, and 9 years lesg than that of women with clinically
diagnosed cancer, |

Almost ©65% of women have their Tirst baby beforc ihe age of
26 and the incldence of positive smears is known to be very low
in women under S0 years, butb reacheé.into maximun in the 40«50
age group. If, as many believe, the process of carvcinoma is
initiated after the first birth, there must be a long pgap until
the first appearance of exfoliative malighent cells, and, on
average, a further 9 years before the appearances of clinical
slgng and sympltoms.  If all clinical cancer of the cervixz,
irregpective of age when detected are included, the average age
becomes DR2.7 years. This would imply‘an average interval from
the appearance of the positive cervical smear until the develop-
sment of clinical cavcinoma, of 1% years.

L6 may, thef@foreg be conecluded that re~screening procedures
at intervals of b years should dcectect most cases of cancer before

they present clinically. This scems to be a more vealistic
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TABLE XIX

Mean age of patients hetween 25 « 60 years with
vogltive cervieal smears and clinical cancer of the cervix

Mean Age
Stage (years) No. of cases
Preinvasive 39.6 130
Invasive 43,6 18
Clinical cancer 4843 273
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approach than to attenpt bo examine every patient at intervals
of 6«12 months, as has been atvtempted by some groups, Boyes,

Bidler and Locke, 1962,




SECTTON 9

Treatmens of cageg diagnosed by cytology

he normal treatment in Aberdeen since 1958 of pre~clinical
invagive carvcinoma, diagnosed on the basie of a positive cervical
smear and subsequent histologlcal examination of the cervical
biopay, has been the application of radium to the cervix, using
the Sheffield technigue,

Where alterations in the epithelium thought to be typical
of preinvagive 'cancer' were found, total hysterectomy has been
performed in Most Cases. This policy has been adopited only
after muach care, and detalled consideration of the problem of
the optimal treatment fow thig potentially highly dangerous,
but at present very small lesion. The mortslity from hyster-
rechomy is now so low, and the general ovavian activity so well
preserved, that there is wmuch to commend 16, tiost of the women
had finished childbeavring, were over 30 years of age, and had
hecome awvare that sugpicious cells had been discovered in the
smear and bilopsy. They were usually anxious to have a hyster-
cectomya

In many cases, also, assoclated gynaecological symploms
existed likely to e relieved by hysterecitomy.

This policy is also supported by other considerations: one

guarter of those patients with positive smears are found to have




invasive cancer and at least one-third of the remainder will
progress to invagive cancer, In some cases a satigfactory
ring biopsy may result in the lesion being completely removed,
nmaking hygsterectomy lesgs necessary. However, if hysterectomy
ig not performed the paticent must he re~examined at intervals
and re-investigation in hospital undertaken as soon as positive
cells reappear, This policy has obvious disadvantages, as it
entalls frequent out-patient attendances, and has a had effect
upon the patients® morale.

Alternativélyg 1f women do not wish to have the uterus
removed, no pfésgure is brought to bear upon them, particularly
P ﬁhey are young and desire more children,

Re~examination at sultable intervals ls arranged and, in
these clrcumsbances, 1S acéeptable to the patient.

Jol. Aged RY years and parity 2 was twice invited to
attend, in Practice A, but 4id not reply in any way. At this
time ghe attended the_family planning clinic, where routine
cervical smeawrs ave taken, and was found Lo have an eroded
CeTViX, . The cervicél smear baken there showed sipgns coneclusive
of malignancy.

bhe was admitted to hospital three weeks later and on
adnlssion the smean still showed malignant changes. She had a
cervical cone blopsy which on histological exsmination showed an

intraepithelial lesion disgnosed as carcinoma-in-sgsitu, This
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woman did not wish hysterectony as she wanted another child.

The Tollow=up by cytology three months later showed 1o
malignant cells and it was hoped the lesion had been completely
removed by the cone Hiopsye.

Nine months later this wonan had a baby delivered by
Gaesarian secbion and the smear taken before she left hospital
had very active cells and cell changes suspected of malignancy.
In view of the postmpgrﬁum hature of this smear a Turther
smear was btaken two months later and the cells continued to
ghow malignant changes,

This patient agreed Gto have a hyslterectony.
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SECTION 10

Survival Rates

The 5 year survival rate of clinical cases of cervical
carcinoma treated in Aberdeen during the years 1948-5% is shown
in Table XX (Lawson, 1968) and is 41.8%. The shandard.
treatnent was local application of radiuvm followed in Stage 11X
and TIT cases by deep X-Ray therapy to the lymphatic glandse.

In some women with Stage I and Stage I legsions considered to
be good operabive risks, a Wertheim's hystevectomy was performed
6«3 weeks afler local radium treatment of Lthe cervix,

Oﬁrfexperienme off the cytological diagnosis of cancer is
too short bto give any estimate of survival ralbes, Out of 157
women Tound to have a positive smear and abunovmal histology in
the years 1968«061, 42 had invagive cancer diagnosed histologically
and all are alive and free from recurrence to date, Since the
survival rate of Stage I clinically diagnosed cases ls 70%
there seems every likelihood that very few of these pre—clinical
cases of cancer should dile,

Al the 115 casep with lesions known as carcinoma-in-situ
are alive to date. The majority were treated by hysterectomy
and in view pf the very low mortality CTrom this opervation the
policy secems Jjustifiable until some more precise method is
availlable to differentialte those patients in wvhom the lesion

will progress Lo invasive cancer.
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SECTTON 14

‘“he TPractical problem ol Beyveening

According to the census of 1951 (MableXXI) the population
of Aberdeen city at that time was 182,729 and of these about
one=ilth are married wowmern between 25 and 60 years of ape, that
is 56,000 women in all, It would seem reasonable to atvvempt to
gereen these women every b years and expect to detect all cascs
ofF cerﬁical carvcinoma before they presented clinically. Shis
would necesglitate the examination off 7,500 women every yoear, &
load within the capacity of the present staflf,

tHowever, the women most likely to develop cancer of the
cervix, thosce of lower social clags, relatively high parity
between: the ages pof 30-50 years, are on the whole, the least
likely to attend For examination, because of domestic commnibe

qauents and indifference towards thelr own health.

The most effective method of overcomlng their difficultiesn.
is o enlist the active co-operation of the Famlly doctor,
From ovr Limited experience, it would seem that many dochbors

are clther too bugy to help or are ignorant of the advanbages

of this technique.
It is necessary to explain the procedure clearly and
enthusiagstically. The greater the nanmber of women examined

the move guickly the benefits of early diagnosis aad treatment




TABLE XXT

The population enumerated in the City of Aberdeen in 1951 Census

Males 83,636
Females 99,093
182,7%2

female population of City of Aberdeen by maritael state and age group

Total Ever Not

females Married Single Stated
25 = 29 7,290 5,290 1,99 6
30 = 34 6,406 5,280 1,119 7
35 - 39 75101 5,856 1,238 7
%0 - Ll 7,298 55959 1,333 6
7,158 54711 1,439 8
6446 5,122 1,315 9
5,513 by 327 1,173 13
W22 3ty 9,6u 56




wlll spread, and this should lead to greater co-operabion from
the public, The facts are now sulflclently well established
to make a wide appeal justified,

Systematic control of initial screening and of re~screening
nust he mainbained, Rewgereening is proving difficult in
U, Be A hecause of rapld and widespread movements of population,
random selection of patlents to be screened and the difficulby
off a continuvous and unified recording system, In the U.3.A.
many women ave screened oo frequently, often not even by the
same doctdra A more gtaltic and easily defined population and
the facilities of the National Health Service are a great
cadvantage,

| It .is planned to re-screen patients alt imbtervals of five
years. If the calculations. are correct, nearly all cases of

cervical carcinoma should thus be detected in the preclinical

phase, If rapid progression should prove to be exceplional,

positive smears found on re-examination after a five year
interval should be coming from a pre-invasgive lesion, ov, less

often, Trom an early invasive, bubt ngot clinically diagnosable
céncero *lem knowledge on this woint is required hefore the
possible succegs off guch a deteclion campalpgn can be assessed.
Generally speaking, the more frequently examinations have to be

done to be effeclive, the lesg likely is such a scheme to

succeed,
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Who 1s to Screen and Re-~screen?

o source of data provides the necesgary information about
age, marital state and pavrity except the general practitioners'
lists. This information is not avallable in census data or
street dirvectories, and can. only he obtained-from the famlly
doctor,

The women most atb risgk, parous women between the ages 25«60
years are iess likely to come for periodic examination if they
are of lovwer social class than are the women from the upper
soclo=economic groups who are much less likely to develop the
disease,  The préblem therefore of obtaining the co~opération
of the women most concerned is not easy., and yet it is they who
mast be identiified. The Qamily doctor is in the best position
to do this. ‘Amy inberested general practitioner can take a
cervical smear but many have neither the facilities, the time,
nor inclination to do so.

Smears cannot be taken during voutine consulting hours,
except in a random fashion, and no systematic cover of all
patients alt risk would be possible. Bpeclal arrangemenits
require to be made and the necessary btime set aside. This
could bhe arranged in a well organised and eguipped group
practice,

An increase 1n hospital diagnostic facilities Tfor exfoliative
cytology would bé necessary before any comprehensive scervice

could be operated suvecessfully.
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SECTION 1.2

Siide Screening Procedures

The main obstacle to the exltension of facilities for
cervical cybtology to the women al risk in the general population
is the difficuldy, time and effort required to interpret the
prepared and stained smears.

The Aberdeen laboratory uses an Elliol's tissue processor
gspecially adapted for ﬁhe Papanicolaou staining technique and
this is capable of staining twenbty slides in one batch., The
gtaining process takes, from gbtart to finish, thirty minutes.
The slides are then mounted and ave then ready for microscopic
examlnation ﬁy a tralned cytologlst.

It is not possible to say exactly how long is reguired to
read a given slide. A few minutes may be all that is required
for a normal smear whereas a doubbful, inflammatory or infected
smear may take twenty mianutes to interpret and still require $o

be reviewed later.

The training of a technician to become competent Lo assess

and interpret smears independently, requires at least six months)
and even then no ultimate responsibility should be taken, for
doubtful smears vequire to be seen by a cytologist of several
years standing. The present shortage of techniclens in many

laboratories makes this bime consuming procedure unpopular.
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Muorescent Microscopy has been advocated by many workers

including Von Bertalanffy, Hasin and Masin (1958);: Sussman
(1959)s Umiker, Pickle and Vaite (1959); Hunter, De Witt and
Exbwn (1961.) and Grubb and Cpeabbe (1961). They have claimed
it to be eagier, gquicker and as accurabte ag the Papanicolaou
vechnique.

Other workers (Harrisong Kornfield and Werder, 1960) agreed
that fluorvescent microscopy was useful, bﬁt found that the
Papanicolaou technique had to be applied Lo any smear which
appeared susplclous unde? the Ffluorescent microscope before a
final diagnosis could be reached,

For the fluorescent technique, smears are sbained by

{ .
Acridine Orvange (4.0) and then viewed, while still wei, under
a flvorescent microscope.. . Staining by Acwvidine Orange is -
gimple and reguires about half the time taken by Papanicolaou’s

thus stained by A.0 regquire to be

I

milbichromatic sbain. - Siide
read before they dry, almosﬁ:immediaﬁely after staining, and
consequently they are nolt permanent and cannot be retained Ffor
reference, It is possible wo wash out the 4,0 stain and rew
stain any suspect slide by Papanicolaou’s method.

The A.,O bechnigque is based on the role of the nucleic acids
in carcinogencsis. The changes of cytoplasmic RUNA (ribonucleic
acid) appear to precede morphological changes of the nucleus

upon which conventional methods of cytological cancer diagnosis
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are based, The DNE.(&esoxyribonucleic acid) of the nucleus
appears with a green~yellow fluorescent while the RWA of the
eytoplasmlhas'increasing concentrations from brown, veddish
hrown, orange and»then‘brigh% red fluoregcenaeﬂ Halignant
cells have a high RUA conﬁenﬁg becéuse'they are prolifefating
and arce engaged in active proﬁein synthesis, They consequently
present a bright red cytoplasmic fluorescenm& which, in theory,
is casy to distinguish, (Fig. 17) ‘

Bleviteh and Brungon (L961) found that of 641 smears
sereened by an untrained observor, 7Ok were corvrechly intev-
spreted buﬁ that thig fluorescent technique was of no value for
postmradiation.gméaﬁs.

Berbalantfy (1961) claimed that fluorescent microscopy was
100% accurate for cervical and vaginal (gynaecolggical) cander
but not Cor spubtum anslysis nor gastric washings, |

The detection of pathogenic vaginal flora ls facilitated
by this technique (Van Wieckerk,. 1962) amd infections such as
Prichomonas, Candida albicans and L@ptcthrix can easily =nd
raplidly be identified and ﬁheﬁ receive specific treatment.

It was felt in Aberdeen that the use of the Acridine Orange
method might facllitate the gereening of the gynaecological
amears by prcv;diﬁg guicker staining and screening techniques,
and the use of a less highly trained individual for initial

serecning. Furthervmore, more time might become avallable For
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FlK. (17) : Malignant smear stained 'by Acridine Orange and
Viewed under fluorescent microscope. The malignant
cell.shows bright red fluorescence of the cytoplasm
with a yellow irregular nucleus. Free nuclei are

seen greenish-yellow in colour and a dense yellow
leucocyte is present.
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the review of doubtful slides after they had been re~gtained
by the Papanicolaou stain.

In ovrdey %o test bthe technique, duplicate smears were baken
frvom 100 of the women in the general population suprvey. One
seb of smears wag stalned and »ead by the orthodox Papanicolaéu
method. . The other set was stained by A.0 and studled under
thg fluorescent microscope, Any doubbful smears were washed
and re-gtalned by Papanicolaoun. . This re-~gbaining was Found
0 be entively satisfactory and the previous A.0 gbaining did
not effect the Papanicolaou staln.

The presence of pathogenic vaginal flora and leuvcocyies
was much more obvious than in slides stained by Papanicolaou's
agtain. .

The eytoplasmic colour changes were found as described,
but the beight red fluorescence expected of malignant cells was
found also in regenerabting cells, smears which had a pre-
sdominance of proliferating celis, l.e. those smears which are
Calso difficult to interpret by Papanicolaon's stains, were
equally doubtful by A.0. The morphology of the nucleus could
be distinguished bub it was not clear until stained by the
Papanicolaou ﬁedhniqﬁen

Thig nasking of the diagnosis wasg studied by Masin and lMasin
(1960) who attempted Lo show a difference in the dye retention

in proliferating atyplcal cells and malignant cells in cervical
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smears, by washing out the dye by immersion in buffer solutlion.
They found this toock longer in cases of invasive cancer than
in prolifevating tissue smears, €.8., 6 minutes Tor atypical
proliferating cells, 12 minutes for carcinoma-in-~gitu lesions
and 18 minuteg for invasive btype cancer, Thus it took three
times ag 1ong‘ﬁo wash the dye from malignant cells as Trom the
cells of normal proliferating eplithelium,

The disadvantages of the A.0 dye and the fluourescent
microscope technigue becams cobvious Wille there is still doubid
as Lo Tthe 1ength of the preinvasive stage, reference to slides
taken previougly iﬁ of utmogt imporbtance, and A.0 sitained slides
cannot bhe kept for fubture reference, Furthermore, training
for this technigue, although perhaps less exbensive than that
for the Papanicolaou techunique, would still be necessary.
Minally, many slides would come into the doubtful cabtegory and
yould require to be re~gbained by the Papanicolaoun method in
any caseé.

IT some practicable form of auntomation by fluocurescent
RICTOROONY could be evolved, such ag by the photoelectric
recording of the degree of fluorescence present in a nunbered
and identifisble slide, the procedure might'become practicable
ag an initial screening sbep.

Cyeeanalyser

A study of the guantitative characteristics of exfoliative

cells was undertaken by Tolles, Horvath and Bostrum (1961) who




uaed the measuremﬁnﬁslto developr an instrument called a ‘cyto-
sanalyser’,  Subsequently, Bostrum, Tolles and Spencer (1962)
reported that slides could be aulomatically Ted Lo the machine
and measurements recorded of the nucleaw densiﬁy'ana nuclLeogs
cytoplasmic ratio, thus establishing the presence or absence of
malignant cells. The apparaius is large, costly and cumbersome.

Enzyme Technigues

Tawson (1959} suggested that the Beglucuronidase content of
vaginal fluid might be uged as an index of the bresence‘of
gervical cayvcinoma. Another technique for the detection of
gynaccologlical cancey by the uss of the enzyme G-phosphogluconate
has been described by Bonhom and Gibbs (1962), -This technique
may be practlcable bulb it is difficult Lo see how it will he
possible to distinpouish the enzyme content of malignant cells

from that of normal. regenerating cells.

In Aberdeen the vesults with this enzyme technique are
being compared with those obtained by Papsnicolaou's stminiﬁg
technique, /

1t is conecluded that Papanicolaoufs technigue is méaﬁwhile
the simplest and most effective screening method in spite of the

lengthy and meticulous training regulred for btechnician on

cytologist,
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ST O.N 1

Gosts of Population Bereening

-..J

The cogat of inviting 5,340 women in gencral practice to

abttend for examination and oi' taking and examling 2,685 snears

from them ig shovmn in Yable XXT.

The cost Ffor consumable laboratory and clerical materials

is under one shilling per smeay toalken. The biggest item was

the parb-tine salary of the doctor taking and vceading the

SINCRTS. 19 cages of cancor, invagive and preinvasive, were

detected and the cost per case detected ammounts to £59. the

]...
1-.J

Hedical Officer of MHealth of the City of Abewrde
Dre Lo Lo Go Hactueen, has estimated that the cost of detecting
each case of tuberculosis in a llasg Radiography Campaign e

approximately S60,

The costs off blopsy of the cervix and subsequent histo-
clogieal examination are not included. At least halfd of these

patients would eventually aryive in hospital in any case and

yvould cogt the hogpital gervice much more than they do when

admitted Tor diagnosis and treatment in an early stage of' the

diseanc.
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TABLE XXI

Cost of General Practlice Survey

Jmears taken, 2700 @ 1/~ per smear 1§5
Half salary of typist for elerical work 200
Half salary of junior technician for staining 200
Salary of doctor taking and reading smears _600

Detected 19 cases of cancer = £59 per case detected.




PART D




-~ 107 ~

SECTION 14

Conclugions

I the death rate Trom cancer of the cervix is to he
reduced substantially in the Toveseeable fulurve, women in all

for )

gections of goclety must be induced to undergo a cytological
vest at sultable intervals.

In view of the Limited resgources, oskill and moncgy availil-—

cable, the service mugt be carcifully planned. Otherwlsge some

wvoinen will De examined at unnecesparily freguent intervals an
others too infreguently owv nobt at all. There is wuch to e

gald for concentrating atitention on parous women anced 2560

a

years since Pew smears are positive hefore the age off 25, e
the test is negative at the age of 60 the pationt has a very
pood chance of esecaping the disecase altogether, or of having
its onset delayed till she is oﬁer 70.

The test should be done on all parous women abitending a
gynaecologlical out-patient clinic irreaspective of age. vhen

the bhack log of women not previously examined has been accome
:plished it should Dbe possible bo concentrate on the cohoris
of younger wvoumen cntering the high risk groun.

It has been calceulated that 1f all parous women betbwesn
the ages of 86 and 60 years ave to be examined at 5 yearly

intervals (that is, elight times in all) the number of smears
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be examlined in a City of 200,000 persouns would be almost 5,500
DPEPY year, The evidence poinbs to the fact that this would
result in o great reduction in the nwiber of cases not diagnosed
until clinical signs and symplbons develop,

he grentest difficulty to be encountered in any extension

of exfoliative cytology is probably the lack of available

3 > ).

trained personnel to interpret the slide:

L.G

Different methods of mereening slides are congistently

under review and in time some Torm of autowmation may become

possible, In the meanwhile Papanicolaou's technique is simple
and has advantages over alternative techniques.

There ig no iunsuperable difficulty ia the use of this test
to reduce the incidence of cervical carvcinoma, and until
deflinitive cure of established clinical cancer is possible,

[

avly diagnosis and appropriate twveatment offers the best

Prognosis



1)

2)

4)

6)

The development of exfoliative cytology in Brltain and U.S.A
has been described with special reference to cervical cancer,

The technique of taking smears has been described, The
interpretation of vaginsl end ceprvical smears heos been dlscussed
and the btechanigue used to screen a section of healthy population
oublined in debail. |

- Afber reviewing supveys conduched in Britain and U.S5.A. and

vegults of the cytology service in Aberdeen between 19b8-6L, 1%
vas found that the women most 86 »isk in a general population
were married women between the ages of 25 and 60 years,

It was decided to develop an intensive cewrviecal carcinomé
detectlion dyive in a gection of a healthy general populatlon.

Several methods of approach to these women were explored
initially in the general medical and surgical wards of the
Royal Infimmary, Aberdceein. The test was found Lo be accepbable
to almost all the women approached. In 1,207 cages examined
& cases of invagive cancer, and 4 cases of carcinoma=in-glbu
were found,

Methods of oblaining access to the women at visk in the
general population have been discusped. It was decided that
the lists of general practitioners provided the most systematic

and comprehensive coverage as they ave the only souvce of
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information on mavital state, age and parliy.

The Papanicolaoun technique for cervical cytology has been
applied gystematically to the parvous women between the ages of
obh and 60 years in three general praclbices in Aberdeen,

5,340 women were invited to attend and ultimately smears were
taken from 2,088 patients. Bighteen cages of c¢linically
unsuspected preinvaglive o early lunvasive carcinomn were detbeched
a rate of 0,8%, which is cousistent with the occuvrence of
clinical cervical carvcinoma in Aberdeen,

The reply rate was highest (79%) and the detection rate was
lowest (0.4%) in the practice where there was the greatest
degree of co~operation from the femily pracititionevs, and vhere
the social class of the praciice was possibly higher than
QVeraga The detection rate was high {0.9%) in practices
which had the lowest percentage of smears baken (41% and 58%)
and a lower than average social class conbent.

There yas no evidence 4o suggest that the survey increased
the incidence of cancerphoblia and on the contrary it stimulsted
interest in the problem and a sense of relief thal a cure was
poasible,

In Aberdeen women between the ages of 25 and 60 years, the
mean age of 130 women with preinvasive *cancer’ of the cerviz

'

detected by cybology was 39.0 years. In 48 patients with a

hisgtologically diagnosed invagive cancer the average age was



12)

14:)
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45,6 years. The mean age of women, aged 2b=59 years, with
clinically dlagnosed cancer of the cervix was 48,3 years,

This suggests that there may be a steady progression over nine
years from preiuvaglve to clinical carcinoma. I women over
80 years of age with cancer of the cervix ave Ilncluded the mean
age of clinically diagnosed cancer is ralsed to B2.7 years.

The cases of cervical carcinoma detected by the cybological
bechnlique are predominately women of higher parity and from the
lover social classes (TIT « V), Experience shows that they
are Leasth likely to volunteer Tor this examinatloil. Particular
attention must therefore be given to the problem of eliciting
thelr co~operation in detectlion drives.

Systematic screening of the whole population most at risgk
(parous women between 25 and 60 years) would be practicable if
one-=Tif4th of the group was screened annually, and re-screencd
at B year intervals.

The occurrence of abypical and unsatlsfactory smears and
the difficulty of histological interprebation has been noted,
and the problems presented by the occasional ‘false @csitiveg
gmear for which no histological justification can be Tound, are
dlscussed. The true lncidence of 'falsmse negative'! smears can
not ag yet be judged.

Vavious methods used to facilibate the intervretation of

the smears, such as {luorvescent microscopy, have been tried but
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ag yeb the sgimplest and most relisble is the Papanicolaou
techunique.

15) The cost, in Aberdeen, of detecling each case averaged
about £60, the same as the cost off detecting a case of tuber-

sculosis by a Mass Radiography Compaign.




- 113 -

REFERENCES




o

f
U
k3
ts
<
@

Anderson, A, ¥, (L9950} J. Obstet. Gynae, Empe. 57, e

!
&

N
-
1+

Anderson, AF. (L959) J. Obstet. Gynae. Emp, 66, 269,
Babes, A. (1928) Pr. Med. 86, 45L,

Boddinghon, M.ll., Cowdell, R.H., Spriggs, A.L. {(1960)
B:&’."i'ta J'o @f rﬂ.ﬂcefn g‘:f%_g 3.511;

I)O ﬂ..h Eﬂg }‘)o G‘o g C‘i‘:’i.bbSD E)q; j_z‘o (1963) :E":[?j- rhc’ Bciedg Jo (QO}_} Lo 29 }l)
1, BB3,

Boasbtrum, F.C., Tolles, W.B,, Spencer, C.C. (1962)
Acta Cytologica, §, 417,

Boyes Del., Fidler, H.K., Locke, D.R. (19682) DBrit. Hed. J,
1, 203,

British iedical Journal (1962) i, 1817, (Leading ariicle)
Gentral Health Services Council Report (1961) para. 10L.

Dean, R.B., Ishbell, P.W., Woodward, D.&. (1962)
O-bS'{}G'E}o “?.l'lf yﬂ‘%eo QOQ 6330

Dudgeon, LS., Patrick, C.V. (1987) Brit. J. Surg. L5, 250,
Dunn, JoB. (1958) Amer. J. of Public fealth 48, 861,

Bgerton, MeI. (1957) B84th A.R. Brit. Lmp. Cancer Campaign p.237%
Elevitch, FoR., Brunson, J.G. (1961) Amer. J. Surg. 112, 3.
Toobe, F.W,, Stewart, F.W, (1948) Caneer, 1, 431,

Gagnon, F. (1950) Amer. J. of Obstet. Gymec. 60, 51.6.

Galvin, G.h., Jones, HoW., Te Linde, R.W, (195%)
Jo Amer. Med. Ass. 149, 744

=
o

«rahamq Ruth (L950) "The Cytologic Diagnosis of Cancer' by t
Staf? of the Vincent Memorial Hospibal, Boston, Published b
o B Saunderg, Coy. Fhiladelphia and London.

<

Graham, Ruth (1959) Acta Cytologica 8, 323,

Grubb, G., Crabbe, J.G.3. (1961) Brit. J. Cancer 15, (No.3) 483,



- 115 -

Gugberg, S.Be, Moore, D.Ba (1958) Obstet. Gynece 2o Lo

Harrison, Je., Kornfield, H.J., Werder, A.A, (1960)
J. Amer, Cancer Boc. 13, 458,

Hunter, De Witt, T., Brown, N. (1961) Acta Cytologica By 2b0,

Jones, L.E., MacDonald, I., Breslow, L. (1958)
Amey. J. of Obstet.s and Gynec. Y6, L.

Kalser, ReF., CGilliam, A.G. (1958) Public Health Rep. 73, B59.

Kantor, H.l., Roman; WeB., Leonard, J.T., Lelb, L.,
Van Burkleso, J.B. (1961) Amer. J. Obsbet. and Gynae. 81, 729.

Kottemeir, HoeL. (1955) J. Obstet. Gynae. Brit. Emp. 68, 737,
Lawson, J.C. (1957) J. Obsteb. Gynae. Brit. Emp. 65, 819.
Tawson, J.G. (1959) J. Obstet. Gynae. Brit. Lmp. 66, 946.
Lawson, J.CG. (1962) J. Obstet. Gynae. Brit. Comm, 69, (No.4) B6E
Lombard, Hel., Potter, B.A. (1946) Uass, Canc. Reg. 47,

Marjury, AeS. (1961) Winnipeg. Clini. Quart., 4, 13L.

Masin, M., Masin, T, (1960) Cancer, 13, (No.86) 1221.

Medical News, (1962) Dec, 7th. De6.

McLaren, HeCo (1958) &ist A.Re Brit. Emp., Cancer Campaign p.181.
McLaren, HeC., Abbwood, M.E. (1961) Brit. Med. J. ii, 1111,

Novak, BeRe, Woodruff, Je.D. (1962) ‘Cynec. and Obstet. Pathology
Saunders Coy. p.084. ,

Novak, ReRe, Woodruff, J.D. (L962) ‘'Gynec. and Obstet. Pathology
Saunders Coy. p.107,

Papanicolaou, G.N. (1928) Proc. 3rd Race Betbterment Conf. p.528.
Papanicolaou, GelN., Traut, H.F. (1943) 'Diagnosis of Uterine

Cancer by Tthe Vaginal Smear'!. Commonwealth Fund, Oxford, London
Hew York.



Petersen, 0., (L955) ‘'Precancerous Changes of the Cervieal
Bpithelium'.  Copenhagen, (Danish Science Press)

Saxton, ReS. (1960) Brit. Med, J. 1, 1857,

Scott, A.L. (1960) J. Obstet. Gynae. Brit. Emp, 67, 832,

Stocks, P, (195%) Brit. Emp, Cancer Camp. 35th Annual Repori.
Supplement to Part II p.lSé.

Sussman, W. (1959) Obstet. and Gynec. 13, 273,

Terris, M., Oalmann, M.C. (1960) J. Amer. Med. Ass. 174, 1847,

Tolles, W.E., Horvath, WsJ., Bostram, R.C. (1961) Cancer, 14,43

Umiker, W,, Pickle, L., Waite, B, (1959) Bwit. J. Cancer, 13, 33¢

Van Niekerk, W.A, (1962) Obstet, and Gynec. 20, (5), 596,

Von Bertalanffy, L., Masin, M., and Masin, F. (1958) Cancer,
11, 873,

Von Bertalanffy, B. (1961) Cancer Research 21, 422,

Walshe, W.H. (185L) A Practical Trealtise on the Diseases of the
Lungs, Hearh and Aorta, p.4l2. (Walton and Maberly, London)

Wachtel, E., Plester, J.A. (1952) J, Obstet. Gynae. Brit. Emp.
59, 525,

Wachtel, B., Plester, J.A. (1954) J. Obstet. Gynae. Brit. Emp.
8L, 155,

Way, S. (1953) 3lst A.R. Brit. Imp. Cancer Compaigh. De.l86.
Wynder, B.L. (1954) Amer. J. Obstet. and Gynec. 68, 1016,

Younge, PA., Hertig, A.T., Armstrong, D. (1949) ZAmer. J. Obsted.
and Gynec. 58, 867,

Yule, R., Cameron, F.H.D. (1960) J. Obstet. Gynae. Brit. Comm.
68, (No.4) 658,




