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nmonmiiB spowbk htopsy * aneEM tMCSKiQOm for th8 tgracriow of

«ARLT IWRAPPmia MALTCKAHCT

gPMmg

Thla thoais praaaats a na# toohniqua for obtaining aamplaa of
andometxium and andooerrix” auitable for a hiatologioal diagnoaia.
It employa tha pxlnciplea of aponga biopay and tba introduction of
intrautozlna oontraocaptire daviocaa. A piaoce of dzy, abraaiva
polyvinyl aponga ia paaaad through tha oertix within a atandard
intrantarina contraoaptiwa devioa introduaar. It ia aagpallad into
the uterine oarity and withdrawn immadiataly, Tha sponge aarapaa
off piaaaa of andoaotzlum and andoaarvix from all aitaa within tha
utaruB. It absorba tha abraaad tiaaue into itself and tha entire
sponge containing the biopsies ia pioooBsed as a routine hiatologioal
apaoirnan.

Endometrial and aarvioal caroinoma now occur in equal frequency#
The daoraaaad inoidence of oerrioal oanaar has resulted from tha
general improvement in the aooio-aoonomio status of the population,
together with the datootion and treatment of preinvaalve oanoer by
asymptomatic population screening with cervical cytology# The

incidence of endometrial carcinoma has inoraaaed with affluanoa and



2.
has not been affected by attempts at earlier diagnosis# There have
been no satisfaotoxy soreening techniques for asysqgptomatio
intrauterine oanoer* Formal curettage of symptomatic women has
failed to improve the survival from endometrial carcinoma in the last
thirty years#

The previous attempts at detecting early endoomtrial cancer
on a significantly large scale, relied on cytological methods, uterine
lavage or limited site biopsy with small curettes# These methods
are described and critically reviewed#

An acceptable soreening procedure ssist be safe, simple and
inexpensive# It sust be performed as an outpatient procedure,
without anaesthetic, prior dilatation of the cervix or undue
discomfort to the patient# It must reliably saaple the endometrium
and detect or suspect malignant or premalifnant change if present,
by obtaining random samples from the entire uterine aavity suitable
for a histological diagnosis#

To evaluate the suitability of the new technique, intrauterine
sponge biopsies were correlated with endometrial biopsies obtained by
formal uterine curettage, which is the accepted standard of
intrauterine diagnosis# The correlation between the two methods was
satisfactory# Sponge biopsy detected or suspected endometrial
cancer in all but one ease, where the malignant change was at the
base of an atrophic endometrial polyp# It readily biopsied

hyperplastic and potentially premalipoant conditions# Adequate tissue



3#
for a hiatologioal diagnosis was obtained in 98 per oent of sponge
biopsies#

In addition to its ability to detest endometrial oanocer, the
leading of the sponge selectively biopsies the cervical canal
as it is withdrswn from the utoms# Cervical biopsies were present
in one third of the sponges and these included all cases of invasive
cancer of the endocervix and ectooervixi This aspect of the
technique overcomes the reoogpised inability of cervical cytology
to reliably detect malignant change of the endooervix and inaccessible
ectooervix#

The extensive international experience of inserting oontraoeptivo
devices in unanaesthetised outpatients, proves that the identical
technique of intrauterine sponge biopsy is an acceptable outpatient
prooedure for widesoale implimentation#

Sponge biopsy satisfies all the criteria of a screening technique
for endometrial cancer and has the additional ability of soreening
the cervical canal#

It is proposed that intrauterine sponge biopcy bears the same
relationship to endooetrisl cancer as cervical cytology has to
cervical cancer# In view of the similar roles and objectives of the
two techniques it is logical to integrate sponge biopcy into existing
cervical cytology programmesi This would overooas the déficiences
of cervical cytology and would provide the asyaptomatio female

population with a total uterine cancer screening programme. A pilot



4,
study oonfixtts that sponge biopcy can be readily integrated into
existing cytology programmes.
Without radical changes in the treatment of uterine eaneer, the
improvement in early diagnosis which will result from a combined
screening programme, offers the only real Chance of reducing the

inoidence, the morbidity and mortality of uterine cancer#

Other possible applications of intrauterine sponge biopsy
technique in gynaecological practice are discussed as an appendiz

to the thesis.
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CHAPTER 1.

IHPRODUCTION

The suscess of the current brestment of cancer is
divectly related to early diagnosis. Interest in technigques
for detecting early gynaecologleal cancer wes stimalated by
the plonsering work of Papanicolmou, thivty yesrs ago. He
~ demonstyated thet exfoliative cytology of the cervix uberd
\ﬂaﬂlﬁ dotect cervical cencer before it was olinlcally cbvious
and indeed prior to invapion. The applioation of cervical
eytology to an asymptomatic population ab risk has greatly
reduced the incidence and mortelity of invapive cancer of the
carvixe

In addition to cytology mcreeuing, o yeduction in the
incidence of coyvical concer hag resulted from improved pocial
stondards with a conseqguent fall in parity. The incidence of
endometrial cander may sctually have increased during the same
period, as a rosuli of this fall in perity snd a rise in the
population ages I has not been idufluenced by attempts ot
sarlier diagnosic.

The present treaiment of endometyrial careinoma deopends
on & cowbination of surgevy snd radlotherapy. Vhile
refinenents of these techuviques way effect somo improvement in
the survival from this tumour, without radics) chonges in

therany, advances in cavlier diagnosis offer the only real




changce of o redustion in morbidity snd moytalibty. Today''s
pationt has virbtually the sawe chance of survival fvom an
endonetrial. tunour as her grandmother had, unlike hor chence
with a corvical lesion.

Formal dilatation of the cervix and curcttage of the
entire wterine cavity, under adequato anaesthesgia, is at
progent the only aveilable wethod of obtaining velisble samples
for the detootion of endometrial cancer. This pyocedure is
Justified in the yresence of susmpicious sipns or sympbons.
Indometrial tunovrs csn, however, be present for a considerable
time before symptons develop and it must be rewlised that
curctiage of symptomatic women hag failed to improve the esrlier
aeﬁeaﬁion end therefore the survival for ondometrisd tumours in
thirty years.

A simple éutpatian% method of reliably obtaluing random
&amplés from the entire wberine cavity of asymptomatic women

at risk frow endometrial cancer is reguived.

This thesis presents a now Lochnigue fop @hﬁ%ining
astiples 0f ondometrium and endogervix suitable for a
histological diognosis. It uses an abrasive polyvinyl sponge
pasaed through an wndilated cervix within an iﬁ%rauteriﬁe
contraceptive device intyroducevr. The abrosed tissme is

absorbed into the sponge as it is withdrawn from the wberus and




the entire sponge is processed as s routine histologienl
specinen. This techuigue can be performed withoud ensesthesia,
with minimal disconmfort to the patient.

It is dnbtended %0 demonstrate this technigque's abdility
o reliably suspect and detect intravterine cancery snd to
propogse that it iz svibable to be uaeé as a routine screcning
procedure for agympbomabtic intranterine malignsaey. It could
then be combined with existing cervical oytology programmes to

provide total uberine cancey soreening of a population at risk.




CHAPTER 2

CANCER OF THE ENDOMEIRIUM

Fndemetrial conger has beon consldered to be the second
mogt frequently encountered malignaney of the female genital
tract for many yeawrss It vas precedod by cervical cancer.

It is probable that this sltuation no longer oxlsts and
endometyrial cancey i now the commonest gynaecolopgleal cancer.

Fifty years ago, Seaths from cervigal concer were between
six ond eight times more frequent then deaths from endometrial
concer. Ton years sgo they were tuice as frequent snd ab
present they oceur in erqual froguency. Treaiment now offers a
better survival from endometriel cancer than cervical cancer
and therefore epdometrial oancer will now be more Ivequently
ancounberad,.

It is sppreciated that thease statomonts are by necessity,
vague genoralisations. The official registration of the
incidence and mortality of cancer during the last fifty years,
has been notoriously inmccurate. As recently as 1961, the
Ropistrar Generall!s Aunval Report (Velume 12) presented
incidence and mortality statistios from both utervine tumours.
One hmdred and five institutions had fuwrnished data on gerviesl
cancer and only 36 of those had veported on endemetrial. cancer.
Considering this degree of inoccuracy and the well recognised

reglonal and raciel verdations in tunouwr incidence, 1t is not




valid to make comparisons op extract ﬁ@bailed information from
national smd international statistics. It is poasible,
howover, to recognise trends of tumour bhehaviour fyrom these
regivters.

Uterine canoer has followed cleavly defined trends in the
last fifty yesrs, The incldence and mortality of cepvical
cancer hava both fallen progressively and dramatically during
thic time. Mesnwhile, the incidense of endometrial cancer has
inereased and its overall mortality has remained virtually
vnaltered. .

The explanantion for this changing patlern is complex.
Carcinona of the gervix is a disease of younger women. It is
asgociated with high parity, poor stendards of personal hygione
and early morriage. As n reoult of the changing social pattern
and 8 general improvemendt in soclosconomic status of the
populabion as a vhole, in the last Tifty years, the size of
the families has been greatly reduced, early marrisge ocours less
frequently and hygiene stondards have risen. These factors
alone will explain a major reduction i& the incldence of cervical
cancers In pddition, general gynaccologlcal health hag
improved, primarily due to the expansion of maternal welfare
programnes, where the patients at maximum r;gk. Qmmgly the
POOYEY Parows women, can bawexmmined routinely and minor
pynagocologleal conditions detected and treated, Antenatal
clinics have élse contributed to a breskdown of the reluctance

of women to present ol gynaecologlical c¢linices with potentially




serious sighs or syupboms. Pelvic exemination is no longer
fearad.

Having encouraged women to present more readily for
gynaecologloal examination, the introduction of cervical cytology
hap immessurably increased the value of these exeminations. The
detection of preinvasive cancer and its treatment prevents the
developnent of invasive cangers. Vhille there remains some
controversy as to whether sll these preluavasive lesions would
have progressed to invesive btumours if untrented or whether
come invasive tumours never pass through a preinvasive stope,
theva is no doubt bthat cervical gybtology has reduced the incidence
of invasive canger and results in earlier detection and therefore
better prognosis from already invasive tumours.

The improved méthoda of treatment, perticularly the modern
combinations of surgery ond radiotherapy, have resulted in
improved survival and reduced worbidity from cervical cancer.

These Tactors, therefore, explain the reduction in the
incidense, mortality and morbidity of cervieal cancer in the last
£ifty years.

Ag this thesis is concerned with endometrial cancer, the
factors conbributing to the ineressed ineidence and unchanged

morbidity and mortality of this tumour must be analysed.




The Feptors Gontribubing o an Increase in the Incidence of

Endonetrinl Cancer

As Population Ase

Bndometrial cancer is a disease of clder women, although
a gignificant nunbeyr of tumours cccur hefore the menopavse.
Roberts (1961) deseribed 223 pabients of whom 27 per cent were
premenopausal. In the Vest of Scotland, out of 1110 patients
with ondometrisl tumours, presenting between 1960 and 1969,
179 (16 per cent) were over seventy years of age, 768 (69 per
cont) wore botweon fifty and seventy years and 163 (15 per cent)
wore under the age of Ffifty years (Leslie, 1971).

The averoge age of the population lg increasing annually
and thorefore more women are living long enough to he at risk

from endometrial cancer.

Bodometrial tumours are associated with low parity, unlike
cervical cancer. In the majority of series, thirty per cent
of vomen are nulliparous. In the Weat of Scobtland 36 per cent
of women with tumouwrs sre nulliparous, sixbeen per cent had had
one baby and the remainder (48 wper cent) had had mors tham one
boby, althouwgh it wes exceptional for them to have had more then
three bablese

The reduction in family size that bas resulted from intensive




fanily plonning programnmes end & chaunge in social habit
related to relative affluence, results in nore vomen remaining
at rick from endometrial cancer end less womeon progressing to

beilng at risk from corvieal cancere.

G lypergestrogen Bffoct

A definite rolationship between a hyperoestrogen state and
the development of endometrial cancey, has net beon demonastrated,
There has been considerable controversy as to whether cyestic
glandular hyperplasia of the endeometrium, following prolonged
wnopposed cestrogen stimulation, is a prevursoyr of malignant
change., Novak and Tui (1936) examined 104 women with
endometrial cancer. ‘Twenty four per cent of the patients
had co-existing cystic glandulay hyperplasia. Mebride in 1959,
however, folloved up 5hh women who had bed eystic glandular
hyperplasia at ar aboul the mencpause, for up to twenty four
years. Only two of these women developed endometriml cancer
{0k por cont)es This showed that unopposed oestrogen
stinvlation did not seom Lo pre-dispose to malignanld change.

Uterine carcinoma has been reported in agsoeiation with
the oestrogen secreting granulosa snd theca cell tumours.

Both these tumowrs eccur very rarely snd it mskes a true
coyrelation with endemetrisl tuwnouwrs almost impossible.

Gusberg and Hall (1961), however, roported twenty three

vonen with endomebrial carcinoma who had been teking cestrogens




continnously for various reasons for varying pericds of one to
twonty yearse As a possible result of persistent stimulation,
the endometriuvm had produced a chavacteristic low grade
carcinomatous pattern resembling adenomatous hyperplasiae

The growths were parbticulerly well dlfferentiated, but in six
there was considerable invasion of the myometrlum and in two
there were widespread metastases.

The relationship betwesn obesity, prolonged pestropgen
stimulatlon and endometrial cencer iz dliscussed later.

Iespite the ineonslusive evidence concerning cystic
glandulay hyperplasiay 1t dis probeble that a éefiuiﬁe
velationship exists between & hypeorcestrogen effect and
endomotrial cancex.

The endemic adwministretion of oral contraceplives, despite
thelir suall oestrogen content, snd the widespreoad and
indiscrininate prescribing of potent cestrogen preparations
for wenopsusal syoptons, is undoubtedly resuliing in new sbates
of oxogenous hyperoastrogen stimulation of the émdama%rium which
have the potential of increasing the incidencs of endometrial

Canoaers

De Dhesity
It haes always beeon o clinieal impression of surgeons that
obegity is associated with endometrial conger. Thig is

undovbtedly due to the fearsome memories of horrible




hyoterectonies down small holes in enormous abdonens.
Twombly et al (1961) attempied to demongirato sclentificelly
a velationghip between these two conditions. They suggested
that obese women tend to store cestrogens in their 2t snd
therefore the action of those hormones on the endometriuvm is
prolonged and poesibly carcinegenle, These workers lebelled
oceatradiol with radiocactive cavben - 14, and injected it into
the gluteal muvseles of women and mensured the radienctivity of
the uwrine oxeroted following the injection. Thin women
gxorated the injouted radicsctive carbon much sooner than fab
WOmEen

Assuming that a byperoestrogen effeet is esrcinogenic,
then obesliy is indireotly associated with endometrial cancev.

Obosity is a disease of affluence, pavticularly poorly
dirvected afiluence, The improved soclogconomice status of the
population as a vhole hes resulted in increased obesity snd

porhaps an inovease in endemetrial cancer.

Bs Barly Diasmosis

There have been ne successful widesconle sereening

progromees for the detection of asymptomatic endometrial

sarcinoma, and therofore prewmalignent conditions and preinvesive

tumevrs are only detected by chance oy if they cauee sympboms
which would lead to investigation. Unlike cervical cancer

wvith oytology screening, the dotection and trestment of these

10




1l

preinvasive states is o Infrequent that it has not iafluenced

the incidence of endometrial cancer.

fhe Tifoct of Traombment on the Morbidity ond Moxtelity from

Endometrial Cancer

Bffective trsatment ‘does anot affect the incidence of
endometyrisl ceancer, bub it will reduge the worbidity and
nortallty associoted with the tunouvs.

Bxtonded tobtsl hysterectomy and bilaptoral salpingo-
oophorectony removing a gonerous ouff of vagina, has heon the
bagle treatment for the lost twenty yeavs. Table I shows the
resulbs of troatment of endometrial cauceyr with this operation
alones, The coses operated on all had {uvaours vhich were
confined to the ubterus without serosel invasion (stape L).

The five year survival of 21l patlents with endometrial cancer

poen ab the some time is nlso showne

in the last twenty years, extended total hysterectomy
has been supplenented by radiotherspy, given by a veriety of
tochnigues, This has produced a mavked lmprovement in the
survival of patientswith early tunours (stage 1), as chown in

table 2.

it must be noted that while a combination of surgery and

radictherapy has resulted in improved survival of patientswith
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early tumours, the five yeayr suevival of all pationts with
endometrial cancer has not altered in the last 20 years. ‘The
five yoar survival of all tumours in the Weshern Region of
Beoblend (Leslie 1971) is 63 per cent, vhich is in agreement
with the series desoribed above. It is obvious that meny
tumovrs ave still being dlagnosed at a sisge wheve they are too
advanced to benefit from these improvements in treatment.

The patient, the dostor and the twiouwr are sll responsible
for this delay in diagnosis.

The patient mey dgnove suspiclous symptoms bubk as
mentioned previously, improved health education of the public
iz reducing this factor.

The doctoy may delay in referring the patient with
susplceiovs synptoms for speecisllst consultation, perticulerly
porimenopausal vomen who may be tregleally misinformed that
irrvegular bleeding is to be oxpeected al theiyr age and that no
further investigation is indicabed. Dolays of this kind =zre
a result of malpraxis snd It can only be hoped that they will
no longer toke place.

The failure ¢f the bumour to produce symptoms foir o
congsiderable time =nd offen after exbtensive invasion has token
place, 1o a most wfortunate chavacteristic of endomebrvrial

gancer. This delay is unavoidable,
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Summary

The lucldence of endometvial carcinona ls inoreasinge
Advances in treabment can be expecbed to help only those
patients who have tunouws diagnosed at an cearly stage. As
thoge tumours con be proesent and grow withoubt symplons, a
relisble outpatient technique for soreening the asymptomablc
population at risk would be the only way Lo detect preinvasive
and early invesive tumours. This would reduce the incidence,

morbidity and mortality fron invasive endomebylal. cnncer,
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GHARAGIERISOICS OF BNDOMETRIAL GARCINOMA

Adenocarcinoma of the endometrium has been found to
originate in evexy possible site within the uberine cavily.
Thera is also no uniformiby in the extent to whieh the
endonetriun is invelved in the malignant change. In some
gases, a small localised avea of glandulay epitheliuwm can
become maligoant and remely confined there for a lovg time.
These lesions may project sbove the endomeltrisl surface but
have linited lateral or downward spread. In obher inebances,
several lsolated malignant foel wmay dovelop, each separated by
nornal endowmetriuvm.  As growth continues, these multiple fool
may eoalesees

In contrast to single oy multiple focal ordging there may
be simulteneous involvement of all or the majority of the
endometrial swefaces This mey occour without endometrial
thickenliong ov gross albteration of the surfaces The factors
governing the partionlay type of origin and therefore presentation
of a tumour are not known,

There has been considorable sypument over the years,
conoerning the type of endemetrium in which carcinomstous chenge
develops, No semblance of agrevment hes been resched and it
suffices to apy that while some patterns may boe more frequently
found in assogiation with wmalignent chenge, it iz dmpossible
to prove a positive pattern of progeesalon Trom one to the

obhor, Malignant change has been demonsbrated in assoglation
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with nermsl postmenopausal abrophlie endomebriun, with
postmenopaueal adenomatous hyperplasia and with postmenopausal
peatyogen stimulated hyparplgai&¢ In younger women who axe
abill menstruating, there has been cercinoma associated with
noymal, prolifevative endometrdum, with cystic glendular
hyperplasia and even with normel secretory activity. The
wolnvolyed endometrium Trequentily responds to the cyelical
oestrogen and progesterong stimilation in the normal monney.

in view of the wnpredictable origin and the verdety of
possible precursors of endowetyiel vercinome, abtompls to
disgnose this tumouwr befoyre symptoms develop have heen
singnlarly wesucesseful, It le obvious that a satislactory
method must sample the entive vberdne cavity including the
endocervical canal, unlike cervicel cytology vhere the eavrly
malignant change is alwoest alvays confined to the mucocutaneous
Junction and cop therefore be conslstently sempled, Cercinoma
in slin and severe dyaplamia of the gervix are the well
recognised precursors of invasive cancer of the gerviz., A4s
there is no cleavrly defined precursor of endometrial cancer,
the sarliest relisble diapnosis that can be hoped for is Bo
detect actual wmalignent change bul before it penetrates the
endometrion or 1f focal before it spreands Lo invelve adjacent
hmalthy endometriue.

These principles must be borre in mind vhon cousidering
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the value of moreening methods for intrauterine melignoncy
and in particular vhen considering the principle of intrvauterine

asponge blopsy.
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CHAPTER 3

Wt

(

PREVIOUS MUTHODS OF DETRCVING FPARLY INIRAURERING MALIGNANGY

Introduction

Curettage of the ubeyine aavity t0 remove potentially
pathologleal tissue has boen practised since pre~Christian
times. The ancient Groeks used metal ourettes for the
ovaguation of incomplete abortions (fig, 1 )s  These curettes
are strikingly similar to those in uvee tow-day.

The cervix must elther be open or be dilated o allov a
curette to be passed inte the utorus., Dilabtation of the cervix
requires anseosthosio.

Dilatation of the cervix, using graded dilators, and
syatematic curettage of the entire uberine cavity, wnder a
general snaegbbetie, is the only accepied technigue of
exploving the uberus and endocervigal canel to detect intrae
ukerine osncey. It iz standard gynsecologileal practioce
vhyroughout the world, to perfovm a diagnostic curettage on all
vomen presenting with abnormal uberine bleeding over the age of
thivtby five years, to detect or exelude intrauterine malignancy.
I8 curetlage does not detect a tumour, it is accepted that no
tumour existess It is recogrised, hovever, that even gareful
ewrebiage con niss an izolated tumour oy polyp, but the

operator's experience will reduce this risk to a minimun.
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The aceepted relinbillty of disgnostic cuvettage to detect
cunter, onables it to be used as the standard sgelnst which all
new methods of detecting intrauvterine pathology can be compored.
In the author's opinion any claims of emnceyr detoction vhich
are not the result of a correlated study with formel curettage
pyre unacceptable.

Bduecation of the publie, particulavly by the lay presa,
hag resulted in a reduction inv the time between the onset of
sugpicious gynaecological signs snd syuptotis apd presentation
foy investigation. This has reduced the worbidity snd moprtalibly
from gorvical cancer by diegnosing invasive twiovrs at an earlier
and nore treatable stege. Unfortunately endometrial cancer con
be present and uwndergo invasion for & consldereble ond
mnpredictable time before bleoding sterts and 1little improvement
in gurvivel will resuli from coylliey presenbation with suspicious
BiEns. |

It must bo realised thet formal curebtage of symptomatic
women has falled to detect tumours at an earlier stage of
invasion, and thorefore has not reduced the morbidity and
mortality from endometrial cancer in the last thirty years.

Although formal cuvettage is the absolute standard of
diegnosia, it is not justified to subject asympbonatic women
at risk to repeated general ansesthetics to permit curetiage
in the off chance of detocting an early canecers This in

gontrary to the bosie principle of asymptomatic cancey sereening,
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that the bechnigue itself must not be a threat to the patient's
wellbeling., The real risk of general snaesthesia, In each
individusl patient, is preatey than the theovetical risk of thab
patient having an early tumour.

An ideal method of soreening asymptomatic vomen for inbra-
vterving cancey must btheyrefore he as relisble as formal curebioge
but must not require genersl anaesthesin. Varlous technigues
have been ﬁri@ﬂ to achleve this ideal methods ‘These will be

desoribed in detall below.

Gytologicel Technloues

In 1927 Dudgeon and Patrick deceribed “A Hew Method foy
the Rapid Microscepleal Plapnogls of Twmoursi's  They made
gnears from the ocud swrfaces of buwours and examined the cellsoa
By this method they corvectly correlated the ﬂyﬁalagiéal and
histological findings in 106 ocut of 110 tumowrs. They vere
congerned with the potential of this idea, to give a rapid
laboyratory diagnosis on biopsy weterial, but in so doing they
entablished the principle of exfoliative cytologysy that
exanination of lndividual eeclls, shed by en epithelial surface,
could give an iwmpression of the histological struchure of the
porent tissuc.

Georgo Papanicoleon developed this idea snd applied the
yrinciple to cells naturally shed from epithelinl suvfuces.

He devised specific staining techniques to enable & more detailed
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sbudy of the characterlstics of indlvidual c¢ells. The science
of exfoliatbive cytology was borie

In 19kl, Papanicolaou described the staining of cells
aspirabed from the posterior vaginal pool and showed that by
this method epvly invasive ond even preinvasive carcinomz of
the cerviz could be detected before clinical symptoms or signs
develops. From this work the concept of exemining asympbomatie
vomen for cervigal cancer developeds. The initisl results were
mnost encovraging, but it soon bocame appawent that svme tumours
were being missed, and too wmany smears were vosuitable for
cytological clognosis. Ayve, in 1987 and 1948, showed that
sells scraped divectly from the ecervix, before they were
naburally exfolinbed, wvere much fresher snd allowed for a more
acourate opinion to be given, with mapny fower wsatisiactory
snears. The widescale use of Ayre's spatule hes resulted in
nove efficlent serecening programues.

Boyes et ol (1962) demonstrated the value of population
aeresning to reduce the incidence of invasive cancer of the
cerviz. They examined spproximabely one third of the women
in British Coluwmbia, Censda, and treated all Stage O (carcinoma
in sitw) cervical lesions. Invasive cancer was reduded by
0.6 per cent bebween 1955 and 1960, its incidence falling from
284 per hundred thousand to 19.7. By 1963 it was 15 per

hundred thousand. The success of cervical cancey acreenlng
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resulited in the World Health Organieation Cancer Commitiee
stabing dn 1965 that “Gancer of the uberine corvixz is nov
regarded as a preventable disease”. This has proved to be
over optimistie, and there has been recont controversy as to
the shaglute contyibution of cytolegical soreening to the
veduction in ecorvicel cencer, but the advantages of earliey
debection of cervical cancer cannot be doubted.

Bncouraged by the success of cervical cytology end the
need for a technigue for the early detection of endometrial
goncer, 1t was logical to explore oytological methods first.

It hog boen noted thal endowetrial cells wore frequently smeon

in eykology smeaps for cervicel cmucer, particularly in posterior
vaglosl pooel preparabions. Ag malignent cells are more readily
exfolinted than healibhy celis, it was hoped that a speeifle

ghudy of endomebriald cells in cervical smesrs night veliably
detect intrauvterine tumours. The feasibility of this idea was
demongtrated by Wachtel and Plester in 1952. They claimed to
have deteoted seven endomebtrial tuaouwrs out of L8%3 vaginal
pools smears exswmineds They did not correlate the swear
resultes with formal curetiage, oxcept where there wore suapicious
symptotis or suspieclous cells weve seen. Only five of thely
goven claimes were suwbstantiated hilstoleopicslly. The remaining
two pablents were nevey ocuretted, This work demonstraoted that
1t was possible to detect Intrauterine tunours by vaginal

cybology, but did not prove that it was in any way a relisble
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method,

In 19%9, Andorson deseridbed bis experience of cervical
ﬁyﬁology in Bdinburgh. In his serles he had twelve prbtients
who were suspected of having endonetrial covcer on clinical
grouds, Tour of these patients had cancer at curetiage b had
noymal smearsg four patients hed malignant ¢ells in thely swesrs
and submsequently were shown to have cancers and the remaining
four patients had malignent cells reported in the smears, bud
curetitage falled to demonstrate cancers Only patients suspected
of haﬁing intreavterine pathology had the smear results
corvolated with foymal curettage. Anderson cencluwded that while,
1ike VWachtel, he could detect endomebtyrial cancer in vaginal smears,
this method had no practical application.

Follewing these diseppointing studies with exfoliated cells
aspiratoed fweé the vegina and cervin, it wes felt that cells
obtained directly from the endometrial cavity itself should
improve the detection of intrauberine tunours,

Tntravterine endometrial cells can be obtained by a vorioty
of uethoda, including sspivation, lavage, introuberine brushes
and tamponse

Papanicolaon and Merghetti, in 1003, described aspiration
of cells from the uberus using a syvinge and a glass rod,  They
uere able to demonstrate the cytologlesl patterns of endometrial
canger for the first tine.

Since then there have been many studies uslng endometyrial
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cytolopy suears obtained by aspivation from the uterus, The
great najority of thess workers failed to correlate their resuvlis |
with formal curettege and therefore only confirmed that
endonetrial cancer could be detected by this wethod but were
obviously wawvere of tunours that were not. Correlated study
aid, however, show that ondemebrial cyiclogy by direct aspiration
was a much superior method of detecting intrauvterine twmows,
compaxed to vaginal methodas

Hecht, in 1956, raporied on 901 swears takeon from
gymptomatic wonen who eubsequently underwent onretiage. He
used a ¥illian antrun oammula for aspiration. He detected 48
out of 52 endometrisl &mreineﬁmﬁg 92«5 per cent accuracy bub only
75«3 por cent of hyperplasisse He had 5 false positive sueors,

Shenze, in 1957, presented s correlated sevies of 180 cases,
150 obtained by aspiration and 30 by a brush technigue. He
yas less svecesefnl in detecting meligneney than Hecht,  There
were eight endometrial cancers and only five were detected on
the smoanrs. Ho also falled to demonstrate hyperplasia and
deteected cnly three oubt of fifteen cames. There were four false
- positive amears.

Rascoe (1963) described a very large correlated study of
6,516 wonen who had vaginal and endometrial smears snd curettage.
There were 103 endopmetrial bumours. 92.6 per cent were deteched
on endometrial smears and 7h.2 por cent on corvical smears.

The results, however, do not include 10 per ¢ent of the tumours
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where the smours were wnsatisfactory. Thie foctor groatly
reduces the relisbility of the technigue.

Ayre (1955) used an Adawms ondometrial byusgh, rotated in
the uberus to collect cella, but did not demonstrate ite ability
to detoet tumours. Do Girolomi, in 1966, deseribed his
exporience with Ayre's brush and noted that relatively large
groups of cells were obtalned by this technigue. He mized the
brushings with boyine thrombin and plasma and produced a clob
containing all the tissue which could then be fixed in paraffin
and sectioned like a roubine histology mpecimens The tissun is
unforbunatoly very mixed uwp irn the finol slides and orientation
is wory difficult, He has nob yet ovaluated this promising
refinement of the brush technique (De Girolami, 1971). TFox ob
al (1962) used a much lawger snd sbrasive brushs  They also
obtained enough tissuwe to meke a e¢ell block preparation which
gave a histologleal pattern in sonc cases. It was used in 27
cases already known to have endomelriel cancer and malignant
tiseue was detected im the cell block in all oasesta  Thore has
been no further work carried oubt with this large brush, apparently
due to the Qifficulty of introducing it without an anaesthetic.

Imvage of the uterine cavity to obtaln both cytological
and histologicnl materdal has a very seorious objeetion. It may
result lo malignent cells belng forced aloung the tubes and into
the peribonenl cavity. It 1s woll kooun from our experience of

lapavoscopic hydrotubation that fluid posses very freely slong




28
patont tubes. Tomouwr cells may also be foveed into a denaged
blood vessel in the uberus and jinto the general clroulations

After moany esimple, bul wsatisfactory attempts to inject
saline into the uterus and collect the cell vich fiuwid from the
vagine, Boubselis and Ullery (1962) described o cennmla, made
from a modified tubel insufflator, which allowed saline to
shower the uberine cavity wmdor prossure (fig. 2). This
obtained washings conteining cells and small pieces of
endometriuvn which were passed through a willepore filter end a
paraffin wax cell blochk made. This composibe timsue wag a
major improvement ow pure cell preparations. The objection to
this positive pressure lavage system was too great, however, and
ite ability bto detect nmallgnancy was never btesteds The technigue
wvas not developed,

Following on this principle, Dowling and Graviee (196h)
devised the Graviee Jet Washer, It usos a double plastic tube
ingerted into the wierus and the cervix sealed by an acorn of

rubber, To eliminate the risk of embold along the tubes, a
negative intravterine prespure is cresmted before sucking saline
through the uwterus, This theoretically oloses the tubes before
lavage begins, He has not satisfactorily proved the validity
of this theory and in addition the risk of haematogenous embell
persicts. This rather elsborate snd expensive apparatus
(fig. 2), obtains washings simllar to thome of Bouwbselis, which

allow for o histologicsnl diagnosis to bhe made from & cell bhlock
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in the mejority of patieonteo.

In 1969 Gravice desoribed nine years! experlence with his
mothods He performed 1481 jet washings end corrvelsted them
with formal curettage done nb the some btimes Thove were 56
pakients who had endometrial carcinona diagnosed at curetitage.
Jet wachings diagnosed 53 of these tumours. In the remaining
three, prapavations from the weshings weve wnsatisfactory and
no opinion wea given. ‘There were a total of 39?-(3? per ocent)
of these wsatisfactory washings, mlthough he explains that the
nunbey reduces considevably as the laboratory stalf become
familiar with the relatively complicated prepavation of the osll
blockss Therve were 16 falae positive washings. It is
interesting that vaginal oytology performed on this same group
of patients only detectod 20 per eent of the endometrial Lumourss

So-Bosita et al (1970) described their experience with the
Groviee Jet Waeshere Thelr study, however, wes very emall and
included only threo endomebrial carcinoma found at curettage.
The washey detected all three tumouvrs and in general, the cell
blockes compared very favourably with the curetiage material.
They found tlissue from two ovardian carcinoma in the weshings,
vhere the uberus was uniwolved., They considered that while
the techniqgue could bhe performed on cubpatiente, the tissue
hendling was too complicated to ensble it to be applied as a

serecning technigque.
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&t the Fourth International Congress of Cytology in
London in 1971, Wachtel and Gordon from London, and Fortune and
Harbere {rom Melbourne, Australisn, described thelr experience
with a simpler negative pressure lavage system, designed to
obtain cytologicel tissue only. UWhile the technique wag
attractive and in their skilled hands the malignancy pick up
wag good, they had not correlated all thelr results ond it had
falled to distinguish bebvween hyperplestic and maligrant tissue.
This results In undesirably high falee positive results.

Brunschwig end Papanicolacu (1957) reported on their
experionce of detecting endometriel tumours, using a Draghi
vaginal tempon desipgned to talte cervieal smears. They left the
tawpon in the vagina overnight ond nade preperations from the
cells trapped in the porvous nylon cover of the tempon. They
uged it in 23 womon alvendy proven to have endometrial cencoere.
Respite the oytologlcal skill of Papsnicoleou himself, they
only obbained an 87 per cent tumour detection. Unfortunately
thin deficiency prevented the developnent of what was potentially
& very ingenious technigue, which could have been easily applied

$o a population ab riske

As the diegnosis of endometrisl carcinoma and its posaible
procursors demands caveful assessment of glanduler and stromal
changes in addition to cellulay changes, thon purely cytologicnl

mebhods of soreening for these twmowss must heve limited
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potential. It has been seen that excepiional ¢ytologieal

sltill coupled with efflicient collection of good oytologleal
makerial can veliably deteot the majority of endometrial tumours.
This level of skill iz not wnlversally availlable. In addition,
ell ¢ytelogical methods failed to identify possible precancerous
chanpges without relying on a hipgh false positive rate, which
rosults in winecessary distress and vigk to the pationt before
she ig reassured, and exbra work for the pynseeologists. For
thease reasons, cytologicel screening progrovimes fop endonetrial
concey have never been established on a significant scenle.

The ability of the brush-thrombin and negative lavage
methods to @héaia tisgue euitable for histology, overcomes these
problens. The conglomeration of individual ecells and tissue
from any site in the wterus, all crowded together inte a gell
block preporation, allows obviously melignant tissue to be
recognised, but, in the aubhor's experience it mohes more
sophistioated histology very difficult. The complicated handling
of the tissue has not yeb been simplified, and as yob this hes
delayed the setling wp of asymnptomatic soreening progroammes with

these techniques. Theilr value remains uwnproven.

Aspiration Curettage Technigques

l Yhen it was realised that a histologiesl diagnosis of
: endonetrial cancer was desiveble sad that cytologlenl dlagnosis

had wnenrmowntable limitations, methods. of outpatient direct

.




endometrial biopsy were revieweds Thedr ability to detect
malignancy ven assessed ond thely sultebllity as screening
teohniques considered.

Small curettes that can be passed through an wndilated
cervix were developed to obtain slogle steips of endometrium to
provide infovmation on the hormone balance and the confirmation
of ovulation, without resorting to formal curettege.

The earliest description of an oubtpatient aspiration
curette was by Klinger and Burch in 1932 Palmer (2950},
however,y mentions that Howord Kelly advoeated the aspiration of
endometrivwm through a narrow twhe eround 1920. The original
curette consisted of a flexible metal bdube perforated abt ono ond
and altached to a suetion souwrge. This obtalned small strips
of tisoue.

In 1985, Rendall described a rigld metal tube with a
gharp outbting tip for dloledging endometrium (fig. 3)e  This
was five millimetres in diameter and could be hent to accommodate
the uberine position. It is interesting that Randnll stated
that because of the small biopsy site, "this instrument is not
uged Tor diagnosis of malignant condlitions',

In the seme year, Novak independently described a similar
curette (fig. %)  Both those instruments, although modified
over the years, rewain the accepted oubpabicent endometrial
bilopsy curehbtes,

Recently, a dizposgsable aspiration curetie (the Vibra
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aspivator) desoribed by Jensen (1970) has been intvoduced.

It incorporates o filter and collection chamber for the aspilrated
tigoue (fig. 3). The diameter of the curette is three
millinetres, being smalley thau the Novak or Randall cm&ebte@ﬁ
Thir wvas designed to replage formal dlegnostic curettege and not
as & specific screoning technique,

Male metel catheters, antrun cannulse and a variety of
netal tubes have all been used for aspivation curettege.

Before considering the application of these establiched
technigues of aspirablon biopsy to the debection of early
endometrial conecer, it must be reslised that the limited biopsy
gite of all smnll ouretten is an obvious wavoidable disadvantage
in the detection of isolabtod tumours. Repested biopsies from
the entirve surface of the cavity will not bo well tolerated by
the uwnansesthetised ontpatient.

There have been many studies, both correlated and
uncoryelated with formsl cwretitege, which demonstrate that
direct endometrial aspiration biopsy using both Hondall and
Novak curettes, can deteet the majority of symptometic
endometrial, tumourse

In 1986, JorAan ot al, detected 23 out of 25 cndometrial
tumoura. MeGuirve din 1962, using o Novek curetto and teking
pight strokes in oanch patient, detested 33 out of 38 tumowrs,

in a well correlubed sericss. Wildhack snd Grahom (1964) were

less suceessful. Oub of 131 endometyial cancers they had
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nogative biopsies dn 1Y pationts.

Nugents in 1963, demonstrated the theoretical point that
the more extensive the blopsy techunlque the more reliable the
tumour detection. In 166 cases ho perfopmed a four quadrand
technigue and failed to detect three oub of nine tumowrs. In
the remaining 244 cases ho employed a caveful civevmferentisl
teghnloue involving aboulb ten strokes of the curette, and detected
all seven btunours.

Hofuelster et al, in 19509, described their ten years
auperience of oubpatient endometrial biopey of both symptomebic
end asymptomatic women. They employed a civeumferentiel
viopsy technigue. In the first 2k0 patients they detected
nine out of twelve known tumeurs.  In the mext 4320 patiento
there were 29 endomotrial cancerss They detected 26 of these
tumomrs. It ds of perticular interest that fouw of these
tumours weve asympbomatic when diegnosed. In 1964 they publiched
n Tupther Mh0O2 cases in which they detected 24 out of 25 tumours
and of these, six vere asympbomatic,  Although these are
basieally wacorrelated serdes, they illustrate the feoasibility
of debecting asympbomatic endometprial cancoer by a screening
technlguc.

In all these studies; hyperplastic endometriun was recognised
easily ob the histological biopsies snd as a result, the false
positive dlagnosis rate was much less then with cytological methods.

The Vibra aspirator has not yet been applied Lo cancer
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sovoenings Holt (L970) described emwperience with it and
incidentally demonstrated the detechion of one tumour. As

it is technienlly a wore efficlent device than either the Rovak
or the Randell curettes, it mey well be worthwhile to determine
its veluwe as o cancey soereening procedure, although it still
has the limlted biopsy site of all small curettes and it will
therefore be subject to the zame limitations of accuracy.

Thege studizss conlivm the theoretical role that aspirvation
curetiage might be expected to take in the screening for
endometrial concer. I con detect the majority of tumours,
particularly if the growth fnvolves nmuch of the wberine cavity.
It will fail to deteect = nuwber of tumours, presunably when they
are smell and isolated. The numbey of fodlures will be
governed by the choneo of biopaying a small ares with n maall
ingtrument, but 1t will be reduced by extending the syes
explored.

The Limiting faactor for the suitabllity of aspiration
curelttage as o soreoning technlgue will be the patient's
tolorance of vepmated clrcumferential blopsles. Tn the hands
of enthueinsts like Hofmelster, it has been shown to be a.
valueble technique, bt the patient disconfort associated with
adaguate explovation has prevented It being established on a

glpnificant scale.
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GUAPTER

THE PRINGIPLE OF THE INPRAUTERING SPONGE BIOPSY THCHNIOUD

SPONGE BIOPSY OF THE OERVIX UTERT

in 1948, Gladstone fivot described the principle of
goraping on epithelial surface with an abepasive cponge to
obtain pieces of tissue svitavle for histologieal examinotioti.
Ho wonted a simple oubpatient procedure which would give more
relisble information than cerviesl gytology and in some ¢ases
be on adeguate altornative to formal surgical blopsy in patients
with clinically suspicious cervices.

At that time exfoliative cervigsl oytology had not yet
been recognised as o very valuable screoning technique. This
wag due muinly to the persistent inageuracy of the earviier
vaginal pool sempling methods.  Ayre, however, (1948) described
better results fronm snears mede afier sersping colls off the
gervix vith a vooden spatula, eatheor than awaiting natueal
exfoliation. DNespite this improvement, Gladstone was
convinced that sponge biopsy would help bridge the gap between
oytological end formal histologloal methods.

Sponge wos selected for this purpose because of its
undque sbility to absorb into its substance any opithelial

tiosuo that it soropes offs It ¢an then retain the biopsies

degpite lmpersion in fixatives The sponge contailning the
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tissne is soft onomgh to be fized, stained and scobioned as
a routine histological specimen.

Gladstone deseribed his eipovience of sponge biopsies
of suspioious cervices, using oubes of gelatin fosm sponge.
He demonstrabed a reasonable correlation betwveen the
histological findiﬁgs of the gponge blopoies snd the formal
surgical biopsies. He compared these results with vaginal
pool exfoliative cytology and concluded that his new method
was superior to exfoliative cytology because it provided fresh
eollo and allowed study of thelyr arrvangement snd relationship
to each other. He had achieved a histologleal diagnosis
without admitting the patient to hospital and submitting her
to the risks of anuesthesla and a surgical operation.

Gladatone experinented with various sponge materials
before selecting gelatin foam. In particular he triad
natural snd cclluwloge sponges.s They had pooy abrasive
properties, irrveguley pore size and presented problens o
roubine processing. Unfortunntely the gelatin sponge proved
to be very Ifriable, it wes Qifficult to handle and was not
particvlorly abrasive. Probably as a reswlt of this, there
was surprisingly little interest in this promising technique
following the initial work.

In 1954, however, Faulds in Cavlisle took up the search
Tor a more suitable materisl for the blopsy technigue. He

considered that the ideal spounge had to be firm, abragive, of
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fine reguloy Lexture, not Tfriable and sble to be processed in
a roubine "Histokine® system and be easily cut by & standard
miclotome.  Synthetie polyvinyl chloride sponge satislied
these criterin. This sponge is markebted as a beth sponge in
sealed polythene envelopes, in a soft woist sbate. Vhen it is
erxposed to the air it dries out and bhecomes very hard and
abrasive and can be cub into any required shapo.

Fawlds roported his ten year experience of cervicel
sponge bicpsies in 1964, The biopsies were obbained by
rubbing the cervix with vedges of polyvinyl sponge held in a
volaallun forcepss e wvas interested in using this ss a
method of making oytologleal smears and only provessed the
sponges 1T the stvears were uwnoetlisfactory due to blood or
infection oy if they showed atypical cells. He showed that
the sponge wade as satisfactory smears as Ayre's spabtulae, and
that the subsequent histologleal exzamination of tissue in the
oponges enabled him to eliminate the majority of the "doubbfulY
sneny resulisy with an obvious clinieal advantage.
Unfortunately he did not present corvelated results of sponge
biopey., cytologienl smears and formel swrgical biopsy. He
agadin stressed the advantoges of a histological diagnosis and
noted that this brought the interpretation of cepvieal screening
technloues within the sphere of routine pathologists withoub

ppecialised cybological training.
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A a result of Fauld's work, polyvinyl sponge biopsy
of the cervix was inbroduced into the Depurtment of Gynaccology
of the Western Infirmavy, Glasgow in 1964, as the method of
balkdng cervical smesys in all women abbendlng the owbpatient
clini¢ and the technique of elininating the "doubiful! onese
results. Watoon veported op their findings in the Lirst 1029
sponge biopsies in 1966,  Adequate tissue for a histological
diagnosis vas obtained in 9893 of these cases, One hundred and
agixty contained full thickness epithelium and tventy two of
these showed malignant or premalignant changes.  The remaining
1380 cases included dysplasias, chronic endocevvicitls, atrophic
vaginitis and nornal ticsue. Whon thesce findings were
gorrelated with surgical blopsy specimens sud cytoelogical smeanrs,
it showed thal sponge biopey made possible the detection of
one cane of invasive carvcinoma of the cervix, where the smear
was wasatisfactory and made a definite diagnosis of one case
aof adenccarcinome, six enses of carclnona in situ and six cases
of sovere dysplasia, where the smears vere merely susplcious or
noymale The spongoes also corrected the diagnosis in two false
positive smears, the benign nature being confirmed at surglcal
biopsys These lwpressive resulte were sdequate confiruation
of Fapld's impression that eervical sponge blopsy taken in
parallel with exfoliative cytology resulted in an improved
accuracy of zcoreening for cervieal cancer and in porticuler

reduced the number of recalls and repeat smesrs, s0 worrying to
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the patients, This techuique is now established in many

cenbyac

INTRAUTURTING SFOUHGE BYOPSY SECHNIOUI

EBxfoliative aytology of the endomebtrium and endocervix
frqm vaginal pool, cervical or indraviterine swmples is an
wmesatisfactory nethod of detecting intranterine concor,

As cervical sponge blopsy had boon shour o dmprove the accuracy
and value of coervical eytologys it was ressonzble to oxpect a
sinilar dnprovement if the same teochnigue could be applied to
the ondometriwnm and endocerviz. IFndometyial oytologicel
technigques falled to relisbly detect malignancy because the
high mitotic activity of norwal endonetrium made the study of
individunl cells wnrepresentative of the baeic histologicn)
pattern. The tissue suitable fey histologicod exonination
that is offered by the sponge technique ghould, ﬁhe@éi@t@. result
in a major lmprovement in tho disgnostic agcuracye. Watson
achieved o 95.6 por cent sdeguate biopay rate from gepviesl
sponge biopoies.  The endonetrium and endocervix are much
softer epithelial surfaces than the stratified squamous
epitholiw of the cerviz. The abrasive sponge could be
expected to scrape ofi more tiscue, more consigtently, so
making the histologlesl dlagnosis even easier.

| Gladstone had pestulated that it might be possible to

detect ondometrial cencer by the sponge btochnigue, bub ho 4did
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not $ry to obiain blopsiesn from within the uberun.

Unfortunately there woye many problems to be overoonme
hefore obtaining intranterine sponge biopsles ag an outpationt -
sereening procedurc, similar to cervical biopsy. It required
the introduction of o relatively large plece of polyvinyl
sponge through the wndilabed corvin of an unonaesthetised
wonan. The sponge could not become web oo 1% vas paseed into
the wherine cavity or it would loso its sbrasiveness and fail
to biopsy. It requived Lo be placed in the uterine fundus to
ensurs obbaining blopeies from the eatire uberine cavity and
endogervix as it was remnoved from the uberus. This multiple
randon sanpling is neceseary to detect isclated malignant lesions.
The biopsy eponge had to be atordle.

In 1968, the avthor dovised a tochnique which overcome
these problems and forms the basis of this theeis (Chetficld
and Vatsony 1970). I coploys the principle of the
introduction and vemoval of introuterine controceptive devices.
The relatively lavge, but floxible contraceptive device is
dravn into 2 thin plastic introducer fube. The tube is pusged
pently through the undilated cervime Onoo inside the uberine
covity the coil io expelled from the introducer with a plunger,
where it ocoupies the entire uterine gavity., ‘The device i
vomoved by simply pulling it out of the wberus ageinst the
natvral repistance of the cerviy and the vesiliance of the

prochoped coil. This procedure is now practised on an endomic
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seale and cousoes miaimal or no dlscomfort to the patient (Fige 4).
Intrauterine sponge biopsy is echieved by roplacing the coil

with a strip of polyvinyl sponge bent into a "V ghupe. The

apex of the "W is attoched to the plunger of a stendard colld

introducer and the sponge is withdrava into the introducer

tubcee It is passed through the corvix into the wberus, like

the coils Tho sponge 1s expelled inte the fundous, the

introduger vemoved and the sponge brickly withdrawn from the

utorus (fige. 5). This encures that the abyasive sponge is

rubbed aver the enbtirve uwberdne cavity and the leading surfnce

of the "W gpoceificelly blopsies the endocerviz. This systen

obtring the randem biopsies for hisbologicol examinntion,

necessary to detect lntrauterine cancer in eny site.
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CHARTER 5

MATORIALS AND MITTHODS

Ae MANUTACTURE OF THE INFRAUDFRING BIOPSY SPORGEH DIVION

| Afveor oxperimenting with vunerous mahkes of polyvinyl

chloride sponges, it was coneluded that the Ramer Baby sponge
uged by Faulds was the moet satisfactory for obtalning iobtroe
uterine blopesies. This particulay sponge material ig
nanufactured fopr domestic purposes by the Romer Chemieal
Gonpany Ltde, 147 Frimley Road, Camberly snd is marketed by
Te Chricty and Gompany Ltds It has a smell pore size of
remarkably vaniform disneter, which enables thin strips of the
cponge o be cut without them bresking at the slie of large
pores, as wes the problem with 2ll other sponges tried. They
con he obbtaived in various colours: Taulde consldered that
colovy was significant to the asppearance on the final sbained
section. He advised blue asponges which he redyed with 1 per
cent agueons Alecisn blue, In ocur experience, the original
colowr of the sponge or the subsequent dying Lo blue, made neo
difference to the appearance of tho sponge on the final
sectionss  The colour was therefore considered to be of no
inportancos

The Roamer sponge is warhketed wrapped in sealed polythene
envelopess This keeps 1t soft and pliable while domp, mo

inereacing its cowmercial appemls When it is exposed to the

k7
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aiy, howevey, it becowes so herd and sbrasive thalt it can be
eowily ocut with a razor blade into any requirved shapo or sizo.
For our purposes the sponge was exposed in & warm dvy
atmosphere for 48 hours, after whioh time it was sultably hard
and dry. The oubside rind of the vireuler sponge is then cub
off with a razor blade and used for waking intrauterine sponges.
The immer core ig initially discarded but is subsequently cud
into cubes to toke corvical sponge blopeless The rind is cut
inte thin otripo, 6 cenbimetres long, by 3 millimetres wide by
2 pilllimetren thicks The yind of the aponge is eucoth and
vrovides o firm backing for the strip of sponge. Tho strip is
then bent iunto the shape of the letteyr "V wiih the smooth
rind imnermost ond the ebrasive gsurface outside.

Afber preparing the biopsy sponge, its intreducer is
assonbled. This conciets of a clear plastic tube tventy
continebres long and four milliuvetren in dismeter, through
which can pass a solid plastlic plunger, twenty two centimetres
long and thyee millimetres in dianeter, which has & hole piorced
in it at one end. This arrangement is identicesl to the
introducor supplied for the insertion of the Saf-Twcolil
gontraceptive device, mamufactured by the London Rubber Companye
(Fige 6 shows a scale drawing of the component parbs).

The biopsy sponge is cormected to the hole in the plunger

by & soft plestic thread four inches long, attached to the apex
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of the "V, The sponge and the plunger is then withdrawn into
the introducer tube {(Fige 7 )»

The completcd device ip parked and sealed in double
polythene and storilised.

%he Sterilisation of the Biopsy Devices

The sponges used in this thesis weye sterilised with
Bthylene oxlde gas, in the Victoria Infirmary Modeld Storiliser.
This method is particularly suitable for sterdilising small
nunbers of devices like the sponges which cannot withetond heatb
or molsture. The sterilisation wag performed by the Regional
Gentral Sterile Supply Department at Enightswood Hospital,
Glaspgows

Gonmercially manufactured devices would be sterilised with
gomma radiations This i the ideal method fqr prepacked
plastic produckts. It is, hovever, very expencive, unless a
large number of devices ave sterilised to reduce the individuad
caob.
duprovements in the Menufacture of the Intrauberine Diopsy HSponge

The biopsy sponges used bhroughout this thesis were
manufactured by the author as deseribed proviously. From the
cuporience pgained the following modifications have been made
and have been incorporated into the biopsy sponge now bedng
manufactured commercially.

Taread Cut Throurh

While the thickened rim of the cponge resisted the threads




Fig.7 Assembled

as
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used throughout the
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study.
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cubbing throvgh the sponge vhen traction was applied, it did

not entirely prevent it, This problem wes overcome by hacking
the #V" of the sponge with a small etrip of zinc oxide tape. The
ndhesive waE soluble in Fformalin smd the tape fleated off the
spongoe duping transport to the laboratory in formel saline.

No cubting through has been expericnced since making this simple
modifications ‘The plastic backing strip described below replaces
the tape and also elindnates the problem

Oontuct Hotuween the Sponme and the lndomotrium

The normal wierine cavity is a potential cavity with the
anterior and posterdor walls lyiog in spposition. In a
paﬁh&l&g&cal&y enlarged oy distorted cavity, the walls may lie
apart and the sponge may make inadequate contact with the
endonebrium to obtain a biopsys The natural resiliapce of the
gponge material ensures that the "W of the sponge opens up as
it disgjectod from the introducer into the uwbtorine cavity. This
resiliance is decreased, however, if the sponge is left unduly
long in the introducer.

Despite those theorebtical problems ef unresilisnt sponges
in distorted cavities, adequate blopsies of endometrium were
obbained in 97.8 per cent of patients biopsied with uvnmedified
SPOBEOD .

The sponge~endometrial contaot could bo improved and

therefore beltler biopsies obtalned if the entivre MW" of {the
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spongo was backed with a thin strip of plasbtic, which had
“heen bont dnto en exaggerated "W and the plastic processed
to ontablish a "memory® of this'positien. This would ensure
that the sponge opens up in the cavity, particularly into the
cornn and it would resist withdrawal. This modification has

boen incorporabed in the commercial sponge and the quelity of

- ~

the biopsy has heen improved.

Inse of Tamortion Into the Uberus

Deepite exerting gentle traction on the cervix to

straighten out the angle of flexion asnd subeversion of the
uterus, occasional Aifficulty was encoundered in negotiating
the angle with the device, vhich is o styaight tube.s The
oervical sanals of seme elderly and nulliparous patients were
alse too narvow to allow insbrumentation and the rough leading
edge of the plastic introducer tended to catch in those narrow
cervical canals.

Po overcome these problems the follouving modifications
have been mnade, with good effoct.

a) The plastic plunger has Ween replaced by a rigid metal
one and this lends stability to the devico and prevents bending
vhoin an obstrustion ls encountereds

¥) The plunger and inbroducer have been bent 7 centimetres
from the end to aun angle of 120 degress. The device now
vesembles a nterine sound.

¢) The plastic introducer tube hos been made thinner with
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an onubside dianoteyr of 3.5 millimetres, although the inside
dlanetey remalns unchanged.

4) The leading edge of the introduger hae boen rouvnded
off and emoothed, reducing any friction between it and the cervical

canal e

Prolonging tho Abrasive Property of the Sponge

Polyvinyl sponge is very abrasive when dry, but it is aleo
extremely hygroscopic sud becoming wet it exponds and loses
all sbrasive properties. For this rescon, the sponge is
protected from cervical and waginal secrotions by the plastic
introducer and 1% is vital thal it ie withdrewn from the uberus
a5 soon a8 possible after 1te release into the uterine cavity,
where the uterine secretions will wet it

To try to prolong its abrasive property in wtero, the
apovge was coated with plastic spray lacquers of different
typos, ineluding domestic hage spray. Theee lacquers had the
desived effect of proventing sbsorption of water and keaping
the sponge abrasive in the uwberine cavity. In preventing the
water being absorbed, however; it aleo prevented the abrased
tissue helng abzorbed into the substance of the wet sponge, 80
that the tissue flouted off the surface of the sponge vhen
immersed in fixative, so destroying the principle of sponge
biopsy. After experimenting with a veriety of itypes and

aoucentrations of lacguers, it was decided that the hygreoscoplc
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action, after obbaining the biopsy with the dry eponge, is
an integral part of the techniaue and further abteanpts were
abandoned.
Fige 8 shows the modified dntrauvterime biopsy sponse.
Fig. 9 shows details of the actual sponge, showing pre

set plastic backinge




Fig. 8 Modified Sponge Biopsy Device - Prototype

actual size.



Fig 9

Detail

of

plastic backing

the Modified

Sponge.
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Bs PROGEDURE YOR OBCATNENG TINIRAUDTERING BIOPGTIS

The patient is prepared as for a routine gynsecological
exanination,

The Position of the Patlent

The selection of a pavbticular peosition for examination
will depend on the rountine practice of the gynaecologist and
the facilitiea at his disposal. It is necesssry o achieve
good visuvelisatlion of the cervix and adequate reiraction of the
vaginal wells to allow casy instrumentation of the uterus.

(o) The Lithotomy Position

Thin position is employed for all winor gynaecological
procedures performed in theatre under general aneesthesia in
the United Kingdom. Tt is also the routine position for the
oubpatient gynsecological examination of consclous patients
in Novth Amepica, Scondinpvia and Buropes The patient's legs
are supported by stivrups and her buttocks rest on the edge
of the table. The cervix ls exposed using Sim's duck billed
gpeculun which encoursges the vagina to balloon out, ag aly io
alloved to pass in,  Although the majority of British patieants
are al present unfamiliar with this method of gynnecologleal
yramination, and may find it inelegant and perhaps initially
embarrassing, with o comfortable table and stirrups and coreful
concern taken for the patient's modesty, this pogition offers

by far the best exposure of the cervix and room for manipulation.




in onr opinion it is the mont satlsfactowy position of the

pationt for the atrveumatic intrauntorine sponge biopsye

(b) The Roreal Yosmition

This position is used in most gynaecologiocal outpatient
departments in the United Kingdom fox routine voginal
examination and for obtaining cervical cytology smears. The
gorvix io visualised through a bivalve Cusco’s speculum.

This popition hag the advantage of femiliapity to the majority
of British pationts and therefore leads to less onbarrossuent.
In our experience, houever, the fixed aperture of the Cusco's
gpeculun makes instrumentabion through it dAifficult, Vhile
it 1s adequaie for the introduction of the majority of blopsy
sponges oy contraceptive devices, if any difficulty is
encountered with the winority, it can lead to wnccessary

problemns and discomfort te the patient.

(¢) Sim's Left Lateral Position

This position was described by Marian Sims, to facilitate
the pacsage of his duck bllled speculun which allows alr to
enter and balloon out the vaginae. It pernits excellent
viaualis&tion of the anterior vaginzl wall and wae described
to focilitate the assesoment and repair of vesicovaginal
fistulae., It achieves naxinum modesty for the patient, hut

in our experience the disadvantage of having to work at the

59



60

awkword angulation of the vogina snd uterine cavity, mekes
ingbtrumentation of the uterine cavity dilfficult and perhops

hazardous,

Having positioned the patdient, preferably in the lithotomy
position, the cervix is exposed. A routine corvieald cytology
smeay 18 token, preforably with a wedge of polyvinyl sponge
(Faulde, 1964), A digltel vaginel oxemination is made to
exclude the preseuce of pelvice pathology and teo determine the
glze and in particular the position of the uterus, The
uterine covity is sounded and its length end direotion cavefully
noteds

The introducer containing the blopsy sponge is passed
through the sponge to a precaleulated distence two contimetres
short of the uberine fundus. The plunger is pressed home,
and the sponge ie expeolled into the wterine cavitys. The
introducor is removed and the plunger with the sponge attached
is dmmedlately.slowly but steadily,removed from the uterus.

After removing the sponge from the wterus, the string is
cut and the entire sponge dropped into a container of formol
saline for transport to the loboratory.

The method of taking intrauterdne sponge biopsies is

illugtrated in Figs. 10.




Fig.10 METHOD OF OBTAINING SPONGE BIOPSIES.

1. Pass the introducer through 2. Press the plunger and
the cervix, 2cm. short of expel the sponge into

the uterine fundus. the uterine cavity.

3. Briskly withdraw the 4. Cut the thread, and drop

Sponge from the uterus. the sponge into fixative.
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If qifficulty ie encovntered in introducing the sponge,
the anborior lip of the cervix is grasped with a single toothed
voleellun forcepm, or littlewood's tissue forceps, vhiech
produces only minimal discomfort to the patient. This
ateandies the cerviu and slight traction hoelps to correct the
natural flexion and anteversion of the uberus and eliwinates
the angle that the introducer must negotiate snd vhich is -

vesponsible for the majority of hold ups.

‘The procedure of intrauterine sponge biopsy, if performed
by an operator experienced in minor gynsocological surgery
and in partionlor with the ifnsortion of intrauterine
contraceptive devices, should produce only slight dlscomfort
to the potient. This 1o confirmed by the wide international
wperience gained with o variety of inbrouterine contreceptive
devices, wvhich is an identical procedure.

it de rocognised that any instrumentation of the gervical
eanal can result in o sudden vasovagal collapse of the patient.
in the avthorts experience of over 500 sponge biopeies, this
complicasion was not encounterads

The rick of perforating the uterus with the introducer
exists. Ao with the inltroduction of the contraceptive device,
goyeful, assescment of the position of the uterus and direction
pnd length seunding of the cavity will miniwise this problem.

As the sponge is withdrawn immediately aftey inseriion, the
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problems of wherine perforation, if it occurred, would be
lesss  UWe have not been awarve of perfovsabing any uberii with

the sponge blopsy technigue.

Ae with the insertion of inbtrauberine contraceptive
devices, como patients will be encounbered with particularly
tight cervical canals which do not permib easy inetrunonbations
Thege pationts are therefore unsuwitable for intrauterine
sponge biopsy wnless they con tolerate gonble dllatation of
the gewvigal canal. to peyiali the passage of the introducer.
in our initial, experience, using the less sophisticated home-
made bhiopesy sponpges, with the majority of patients in the less
satiafactory doraal position, approximately 10 per cent of
patients wore unsuitable for blopsye Tt is hoped to reduce
thir figure consdderably by nsing the commercially manufactured
sponge which has been specifically wodified to ease introduction
(Boe puge 55 ). The initial experionce with the new sponge

hag been most onconraging.
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Co FHE LABORATORY PROCESSING OF INIRAUTERING SPONGE BIOPSLES

Tispue Fixabive

Formal saline is the standard tissue fixetive used in
nost pathology leboratorles. It is,y therefore, sotisfactory
for the endometrial biopsies and owr expericnce has shown thab
it has no adverse veaction with the sponge tissues

Fxperinents were made using formal corrosive as a
fixative, to try to achieve cleaver nuclear definition. It
produced the desired effect on the nuclei but wfortunately
the fixative reacted adversely with the sponge tissne, and this
resulted in the slides belng covered by a peculiar black deposit,
The advantapge vas obseured by the disadvantage and it was felt
that formal saline was a sabilsfactory Tixative.

Unfixed sponge biopsies were processed by the Cryostat
syastem of frozen sectioning. The sponge tissue became very
hard on freezing end 1t made cutbting of sections impossible.

This process was sbandoned.

Tremsport to the Laboratory

The established practice of sending pathology spoecimens
to the laboratory in glass containers containing fixative, is
gimple and adequate For trangporiting sponge biopsies.

To set up a large cancer screening programme involving

sponge blopsies, vhere many doctors are taking blopsies over a
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wide area, it will be necessery Lo send the specimens to the
laboratory by post. It vas a similapy situation wvhich resulted
in Cytofisx spraye being introducad to f£ix cervical cytology
smears und allow them to be posted.

To overcome this problem, it was found that it is
sufficient to Aip the gponge in fixative and allow it to
become saturated. It is then removed and sealed in a small
polythene envelopes There ie sufficient fixetive conbained
in the sponge and suwrrounding the biopsies Lo proseyve the

tigeue during traneport to the laboratorye.

The original iubravterine sponge biopsies were processed
prior to sectioning, by the rapid douvble ewbedding wmethed
for tissue described by Russell (19%6)., This involved a L7
howe cyole in which the cnlibrated disc of the procesoing
machine (Histolkinette -~ Hisotokine) io chenged in mid-cycle.
This dovble embedding method allows these blocks to be qub
with the seme ense as lung tilssue, ond was uced when the
technique was first descoribed by Chatfield snd Watwmon (1970).

After geining congiderable emperience with the sponges .
uged in this series, Mr. Kerr of the Pathology Department of the
Vichoria Infirmory has modified Russell's method. The 47 hour
cycle proved to be inconvenient because the precess could be

comenced only on alternate days and involved the daily changling




66

of timing dises snd in view of the perumeability of the sponge
it vas considered that a wore rapld cycle couvld be evolved.
Uging the ssme proceesing machine It has been found thab
the time can be reduced from 47 to 22 hours, without any
acceruing disadventages. Indeecd, sponges so treabed ssctioned
with the same facility as those processed by the longer wmethod
and certeinly better than wmany routine tiseue blocks. The

detanlls of this method are described belowv.

Hothod
After Pixation with formal. saline the sponges ave

processed o8 follows s«
80 per cent industrisl methylated spivit 74 0.P. & howr
8 per cont phenol in industrial methylated spirit 74 OuPe 1 hour
Industrial methylated spivit 74 OWPs I L hour
Tndustrial methylated spirit 74 0.p. II 1 hour
Industrial methylated splrit 74 Q.P, and amyl

acetate, equal parts.

Amylacetate I 1 hour
Aylacetate IX 2 hours
L per cent low viscosity nitwocellulose in methyl

benzoate I 5 hours
1 per cent low viscosity nitrecellulose in methyl

benzoate IX 7 hours

Benzenc 4+ hour
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Paraffin vax ﬁﬁﬂc*_m.P. I : 1} hours
Paraffin wax 56°C. M.P. IT 1 hour

This is followed by vacuum embedding for one hour ab 60°
vnder o negetive pressure of -400 mne of mercury.,  After
procesping, the sponges are bisected through the apex and
blooked with the two lsteral surfaces oide by side to ensure
meximm tissue concentration on the mame histologicul section.
It was found advantageous to cool the peraflfin blocks with ice
prior to sectioning.

Examples of the sections obisined are shown later.
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Do EXAMPIES OF HISPOLOGICAL SECTIONS OF TISSUNn ORPATNID BY

INTRAUTERINE SPONGE DIOPSY

The following photomicrographs illustrate exauplen of
endonetrial, endovervical and ectogervical blopsies obbalned
by intrauvbterine sponge bilopsy., Melignent, premalignant and
hypevplastic conditions of both the endometrium snd the vervix
are moye readily sempled than healthy tisoue.

The sponge waltrix is identified as a purple amorphous
agtructure in the seciions, ALl the sections ave stained with

haematoxylin and cosine

Pige 11 Proliferative Endonetriam.

Pig. 12 dSoecretory indemetriuvu.

Pige 13 High Powexr Detail of Secretory Indometrium.
Pige 14 Cystic Glandular Hyperplosia of Endemetriume

Pige 15 Endometrial Carcinomn,

Fige 16 High Power Detail of an Bndometrial Carcinoma.
Tigs L7 Polypoidal Indocervicitis.

FTigs 18 larcinoma in Situ of the Uctovervix,.

Tige 19 Invasive Caroinoma of the Hetocervix.
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Fig.11 Pwliferative Endometrium.
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Fig. 12
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Fig. 13 Secretory Endometrium- HP. Detail.
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Fig. 14 C(Cystic Glandular Hyperplasia Ip.
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Fig. 18 Carcinoma in Situ of the Ectocervix.
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Fig. 19 Ivasive Carcinoma of the Cervix.
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CHAPTIER 6

THE BVALUATION OF THE ADILITY OF INTRAUTERINE SPONGE BLORS

SECHNIGUS $0 DETECT INTRAUTERING MALIGNANCY

Introduction

Intrauterine sponge biopsy haes heen designed to detect
intrauterine pathology in asymptomatic women in the
perimenopousal and postmenopausal age groups, as an oubtpatient
procedure, without anaesthesis.

Po asgess its ability to effectively perform this funetion,
the results of sponge biopsy must be compared with those of
formal dilatation of the cervix and cursttage of the entire
uterine cavity under genepral anaesthesin, which is at present
the only accepted method of diagnosing intrauterine pathology.

To test ndequately the technique's ability to find pathology,
the mejority of the paotients selected for biopsy had symptoms
suggestive of intrauterine disease, namely abnormal wterine
bleading and who were subsequently being admitted in the near
future for formal disgnostic curettage. The remainder of the
patients had normel menstrual histories for their age and could
therafore be considered as Masymptomatic" for the purposes of
the study. These women had sponge blopsies taken, in the
knowledge thot they would subsequently be admitted for the

treatment or investigation of other gynaecological problems, at




which time a formpl disgnostic curettage could be carried out
to correlate the findings with the sponge biopsy results.
This oroup of patients included women admltted for the repair
of genital prolapse, for diagnostic laparoscopy, for

laparoscopic sterdlisation and for the trentment of simple
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cervical pathologye. All patients studied were over thirty five,

as malignant ond premalignant endometrial conditions are
extremely rare under this age. Routine cervieal cytological
smears were taken prior to sponge biopsy.

Before establishing the diagnostic reliability of sponge
biopsy by this study, it was considersd to be of no value to
tanke sponge biopsies from o larpge number of asymptomatic women
in whom formal curettage could not be performeds It would
nevey be ascertalned whether pathology had been detected or not.
To demonstrate the techniques acceptability as a routine
outpatient screening procedurs, suitable for integration into
eatablishing screening progyammes, o cmall pilot sbudy was made
of asymptomatic women attending the Glasgow Corporation Vell
Women Clinics and the follow up clinics of the Family Planning
Association. These patients did not have dlagnostic curettage.
Selection of Patients

Sponge biopeies were tzken from 250 women who subsequently

underwent diagnoctic curettuge in the Western Infirmary, Glasgow.




These were divided into two main groups, premenopaunsal and

postmenopanaal women.

Ae Premonopausal Wogen (128 patients)

Ape Distribution Age Nurber
35 =~ 39 years 35
) = Ul years 53
45 « 49 yeors 35
50 years and over 5
Total 128
Menstrual History WNormal menstrual cycle L5
| Abnormal bleeding 83
Be Postmenopausal Yomen (122 patients)
Age Distribution . Apga Number
Under 50 years 23
50 = 59 yenrs 51
60 - 69 years 29
70 = 79 years 18
80 yeors and over 1
Potal 122
No postmencpausal bleeding 26
Postmenopausal bleeding 96
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The sponge blopsies were taken by the method described in
detail in Chopter five. Tho procedure woas periormed either in
the outpatient gynsecolopieal clinic ox in theatye prior to
dagnostic curettages In the premenopausal women, both
symptopatic and asymptomatic, where oven normal endometrium
would be expoected to be continuclly changing, it was considered
desirable to perform the sponge biopsy and the curettapge on the
sowe day, otherwise correlation of the two findings would be of
no value, In postmencpausal women, the endometyrial chonges
would be very slow, even if malignant, and & delay of two or
three woeks between the biopsies would not be expected to effect
the histologieal patterne

To meke on unbissed correlation between the tissue obtained
at sponge biopsy and at formal curettoge, the histological
inteprpretation of the sponge biopsies was performed by the suthor,
under the supervision of the staff of the Pathology Deportment
of the Victoria Infivmary, Glasgows The formal curettage
makerisl was examined independently by the routine hospital
pathologists of the Vestern Infirmary, ®lacgows Thore was no
discusslon or collaboration between the two reporting teams.
Results

The histologienl interpretation of materdsl from sponge

biopsy and from curetiange is prosented in the following tables.




Pable 3 Premenopausnd, Vomen (N 128)
Histological Dingnosis Sponge
No tissue obbained 13
Atrophic endometrium 11
Secretory endometrium a9
Proliferative endometrium 62
Hyperplastic endometrium 6
Suspicious of malignoncy Iy
Corcinoma of endometriun f]
Gorcinoma of cervix (including

in situ o) %

Table U Pogtnenopaugsnl Homen (N = 122)

No tissue obtained

Atrophie endometrium
Searetory endometriwn
Proliferctive endometyrium
Hyperplastic endometrium
Suspicicus of malignoncy
Carcinoma of ondometyium
Carcinoma of cepvix

Corcinomsa of ovary

Sponge
28
Ly

2
8

12

i3
10

D& ¢

55
16
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The histological interpretation of the tissue present in
the aponges compored consistently well with the material from
formel curettoge. There were minor dlfferences of opinion in
sixteen cases. Hone of these involved the presence or absence
of malignoncy. In addition to variation of interpretation, the
larger number of premencpsusal secretory endometrium found at
curettage could be explained by ovulation occurring prior to
admiosion to hospital and between the two biopsies., The
renaining differences concerned the interpretation of whether
late proliferative endomstrium, =t the time of the menopause,
was considered to be abnormally hyperplastic, Ag there was no
discussion between the reporters, these differences are
considered to be gompatible with the normal variotion in
histological opinion. Agreement of opivion was therefore
achieved in 9h per cent of cosess

Pick up Rete of Sponge Diops

In the postmenopaugsal group, no tissue was cbtained at
curettage of 55 womeny the sponge obtained scraps of atrophic
endometrium in 26 of these, Iixcluding these insignificant
seraps of tisoue, in tho entire study, adequate tissue for a
histological disgnosis in all but six pationts was obtuined,
This veprenents n suecgessiul pick uwp of available tissue in

G7+6 por cent of coses. The most adequate biopsios were from
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women with hyperplastic or malignant endometrium (see chapter 5).
Sugpicion of lMalignanoy

Tisoue which was considered to be suspicious of malignency
was present in nine sponge biopsies. Diagnostic curettoge was
performed in all ¢ases and the pomition olarified.

Tour suspicious hiopsies were in premencpausal womens
These biopsies contalned endometrium with ebnormal plondular
crowding and hyperchromatiem snd pleomorphism of the nuclei
although frank evidence of malignancy was nobt seen,

In two women, age 45 and 48 yeors respectively, the
curettage material was similar to the hyperploasia noted in the
cponge, but on assessment of the overall glandular architecture,
they wore considered to ke non malignant and were Kept under
review, The remaining two patients unexpectedly had apparently
normal secretory endometrium on curettage. These cnses will be
described in nore detail.

Mroe Hle Molle pre 47 yeors -~ She complained of heavy regular
veriods. Daspite the susplcionc tissue present in the sponge,
curettage showed normal secretory endometrium only. A cervical
smear was noxmals  She continued to have heavy bleeding and
hysterectomy was performed. The uterus was found to have a
necrotic endometrdal polyp in the fundua, which had obviously
been missed by the ourettes Hisbtological exeamination of this

polyp chowed tissue identical to the suspicious tisecue in the

8l
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sponges It was not coneldered to be frankly malignant.

Mras Ba0e ome bh yenrs - Thic woman had no wenstrunl upset.

She had a cervical sumeay token by her goneral pr&otitianer:

which coutained cells which were highly suspicious oflmalignmncy.
She was referred to the gynaecological clinic and the éﬁongé

biopsy contained tissue showing a reasonably normal proiifermﬁive
endometriun but with soeveoral collections of erowded glandS\with
pleomorphic hyperchromatic nucled ond with a hyperplastic é%ge
of stroma (pee figs 20 ). Theme foral agpregates of oudomegrial
tisoue wore very suggestive of melipnant changes Curettage :

unexpoctedly produced normel socrotory endometriur only.

Diopoy of the cervix showed chronic cervloitic with no evidence
of malipnaney. On review of the sponge biopsy it wao thought
thet the ocureite muwet have misced on orea of malignancy and
curettage was vepeated. This sgadn produced normal secretoxy
endenetrimg, A pocspible explanation for the suspicious cells

in the smear and the tissue in the sponge was that the sponge
scraped off an isoluted mren of eorly nmalignant change,

Repoat curebitage will be performed at regular intervals in an

effort to debect any pussible yrecuwrrance.

in the postmenopausal group, there were five sponge

biopsies with suspicious tissue, Four of these patients were




Fig 20 Suspicious Endometrial Tissue in sponge. Mrs. AG
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subsequently shown to have malilgnancy.

in two patients, Mra, Dad. age B7 years and Mrss L.Be age
52 yoars, cuvebiage produced tissue simllar to thal seen on the
sponge and on an assessment of the larger sample, they vere
consldeved to have ecaprcinomn of the endonetriun without
glgnificant invasion. Hysterectomy showed no evidence of
residual tumovr in the uberus, confirming the absence of
invasion and the fogal neture of the tumour. Radlotherapy ves
not given Lo these women.

Mrse Mode oge 51 years - complained of bleeding twenty monthe

after the menopmmse. The sponge blepsy conteined hyperplastic
endometrivm with glanduleyr patterns suspicious bubt not fponkly
mgligﬁagtg Curettoge produced a scrap of endometriun with
hypevrplastic glands reported as being of the Arias Btella type
and despite her history, wes gald 0 be consistent with poste
abortal changes

On weviewing the tlesue in the sponge it was folt that there
should be disgussion between the reporters, in the patient's besd
interest. The original dlagnosis of post-abortal change was

roeversed and a diagnosis of carcinoms of the endometrivm made.

e 50 yeors - had ne postmenopausal bleeding and

presented with abdominal paine She was found to have a pelvie

maas. Sponge biopsy showed hyperplastic tvisswe asrranged in a
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papillary fashion which was obviously atypical for a
postmenopansal women but was not obviously malignant,

Curetbtope obtained tissue reported as being a well differentiated
but invasive carcinoma of the endometrium. Laparotomy showed
the pelvic tumour to be an adenocarcinoma of ovéry with distinect
popdllery avens similar to those seen in the endometrium amd in
the sponge. It was coneluded that thip was a primary ovarion

carvcinona with endometpial metastnses,

It is interesting to note thobt po cuspicious cells were

detactod in the cervical smears from these four womene

The remaining postnenopaussl poatient, Mroe. EeDe age 51
years, did not have the suspiclon of malignancy confirmed. She
complained of postmonopausal bleeding, 4 cerviecal oneay was
vnsatisfactorye. The sponge contained a denme inflanmoetory
exudate associated with several oreas of hyperplasia and orowding
of the glondse There wes ne frank evidence of malignancy but
a8 it was assoolsted with o pyometyra, the degree of suspicion of
malignoncy was highe Ourettage produced an ulcerated, infected
and portially necrotic polyp containing hyperplastic but non-
naligoant endometrium. The endometrium on the remainder of the
uterine cavity wan atrophic and it io assumed that the sponge

hlopsied the polyp.
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THE_DEFECTION OF MALIGNANGY

A« Goreinoma of the Indometrium

Seventeen patients in the study had careinonn of the
endomebriun. As previously mentioned; three of these women
were suspzated of having endometrial cancer on the sponge biopsy
and the diagnosis was confirmed at formal curettages. A definite
diapnosis of endometrial carcinoma wvas made from the tissue in
the oponge in thirteen vowmen. In only one patient was
carcinomntous change nlssed by sponge viopsy. This case de
dosoribed in more detail,

Hrge Cale ogo 77 years - This elderly lady was admitted for a

repair operation fov gepital prolopses  She had had no
postmenopausal bleeding. The sponge blopsy taken before
admission to hospital showed sorape of atrophic endometrium only.
A cervicsl smear was noymal. Diagnostic curettage performed
prior to the repair procedurse removed an innocent piece of tissue
08 cwa in diometer. It was sent for routine histological
exammination and the repair completed, Unexpectedly the tissue
was reported as being an endometrial polyp with atrophic tisoue
at the tip and a warkedly hyperplastic, orowded, papillary
patiorn at the banes This was to be regarded as early
caveinometous chonges A repeat ourelbiage was performed oix
weeks and six months later. HNo tissue was obtaineds It is

ascsumed that the sponge only biopwied the atrophic tip of the

POLYPe




One patient was wnfit for penersl ancesthesia and the
diagnosis of endometrial cancer wns made on the sponge biopsy
alone and confirmed later at post mortem examination.

Patholopdeal Findings
i)  Site snd Spread of Tumours

Three women were unfit for hysterectomy and were treatad
by radiotherapy olones The gite and extent of these tumours
was never defined. Ixtensive extrauterine gpread was found at
 post mortem in one cases As diccussed above, on isolated
endometrial polyp with malignont change at the base wus found
at curettage. The remaining endometrium was atrophic.
Hystercoctomy was not performed., The site is therefore unknown.

Carcinoma in situn, presumably of fooal origin, was present
in two cases. No residual tumowr was found in the uterus at
hysterectomy,

In four patients there were focal tumours involving the
uterine fundus only and which coexisted with normal endometrium,
They had mininal myometrinl invasion. One tumour involved the
Jlower third of the uterine cavity ond resulted in a pyometrs
(fig. 21).

The remaining five tumours exhibited malignant change
involving the entire uterine cavity which had invaded the

myometrium extensively in threo cases and minimally in two.

g0
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Fig. 21 Pyometra, Inflammatory Cells in Sponge Matrix.
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ii) Histologmical Appearances

There were fourteon adenocarcinomas of endometriun

exhibiting varying degrees of differentiation. The remaining

three tumours had undergone squamous metaplasia of the

adenoacanthomatous type.

The Remults of Cervical CGytology in the Presence of Tndemetrinl

Gancer

Routine cervical smears were token from all bubt two of the
seventeen vomen with proven endometrial sancer. In twelve
patients the cervical smears were unremerkoble. Two smears
contained suspicious cells which could have been of endometrial
origin and in only one smear were frankly malignant cells seen.

It should be understood, however, that these smecrs were
taken from the mucocutansous junction with the prime object of
detecting cerviecal cancer. The cytologists had not been
specifically asked to concentrate on abnormal endemetrial cells
and no attempts were made to obtain intrauterine or nosterior
forniz smeoaxrs.
Carcinoma of the Cervix Uteri

The leading "V" of the sponge specifically biopsies the
endocervicald cannl, and the high ectogerviz as it is withdrawn
from the uterus. Biopsieas of the endogervix and ectocervix
were present in 32 per cent of all sponge biopsies examined.

Twelve women in the atudy were found subsequently to have

92
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invagive concer of the cervixs, Malipnant tisscue wes present
in the sponge in all twelve casese [This supports the principle
that malignant tissue is more frisble than liealthy tissue and
is selectively bilopsieds

A definite disgnoois of invasive cancer was made from the
sponge biopey in eight cases. An example of malignant tiscue
from the cervix is shown in figs 19 . In three patients, due
to the limitations of the mize of the tissue in the sponge, it
was only poasible to diagnose changes anounting to carcinoma in
glitu. Tormal biopsy of the cervix demonstrated that they were
“dnvasive.  The remaining patient had carcinoma of the endocervix
and will be described in detail later,

One patient was found to have a suspicious smears The
sponge biopsy fsolled to obtaln any cervical tissue ond formal
cervical bilopey chowed changes of cnrecinoma in situ,

In a sinilar case, the sponge contained normal ondometrium
together with several clumps of hyperchromatic cells, which were
coneldered to be abnormal but not obviously maldgmant. Diopsy of
the corvix dlagnoced carcinoma in situ and it woas assumed that the
sponge failed to obtein enough tissue to establich a diagnosis.

Cne sponge biopsy showed changes mmounting to carcinoma in
situ (fige 22 ) which were not substantiateds The patient,

Hroe Autley age W8 years, had menorrhagic and a cervical swear
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was spoiled by bloods A biopsy of the eroded cervix failed to
detect any malignant chenge. She will be followed up by

amenytse

The Detection of Malipnant and Prenalisnent Chonges of the

pay ond Exfoliative

It ig recopnised thal routine cervicsl oybology can fail
to obtain cells from malignant sites within the cervical canal.
Three oages are deseribed to illustrate this problem and to
demonstrate the advantapes of sponge bilopsy in this situation.

rears - had intermenstrusl bleeding. The

cervix was ¢linioally healthy snd g cervical swenr was
unsatisfactory due to hlvod contamination. A sponge blopsy
contained scanty proliferative endomebtrium with numerous c¢lumps
of malignont cells which clogely resembled endocervical cells.

& provieional diagnosis of endocervionl cancer was made,
Fractional ocurettage obtained tizsue from the endocervical cansl
which was an invaslve endocervical cancer. The endometrium was

in the proliferative phaso.

Mrse AeBe age 55 yeors -~ compleined of genital prolspses She

had no postmenopausal bleeding and the cervix was clinically
healthy. A routine cervical smesr showed some abnormal cells

aseocinted with a hesvy trichomonal infection. A repeat cmear
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despite treatment with metwanidazole was agaln contaminated and
a further course of treatment presoribeds N aoponge biopmy,
howevor, token at her first cliniﬁ vigit contoined several cuall
pieces of ectocervix (fig. 23 ) with changes that ot leact
amounted to corcinoma in situs The ropair operation was
postponed ond biopsy of the cervix showed an invasive well
differentiated oguamous careinoma of the corvix originating at
the mucocutaneous Jjunction which was situated abnormally high

inside the cervical canal.

Mroe M.Re age B0 yoors - aloo had a genital prolspse and no

abnormal hleedings A cervical emear showed normal postmenopausal
cells. The sponge biopsy, however, contained a large piece of
sctogervix with extensive foci of severe dysplasia with brisk
mitotic notivitys, It wae not fraukly malignant. Diopsy of

the cevvix confirmed the disgnosis of a mevere dysplacia which
was not yet malignent, present at the mucocutaneous Jjunction

onlys

Sponge Biopsies from Acywmptomatic Women Attending 'Well Women!

Glinics
Fifty oponge biopsies were taken from healthy women with
normal menstrual histuries for their age. The findings were

not correlated with formal cureltage materials
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Fig. 23 Ectocervix in sponge with Carcinoma in situ.

Invasive Cancer on Biopsy. Mrs. AS .



Age Bistribubion hge e umber

under 40 yeors 1k
) - 49 years 2k
B0 - 59 yearn )
60 years and over 3

Total 50

Repults : The histological inteorpretation of the sponge

biopsies is shown in table

Pable 5 Agymptomatic WWell! Yomen (N = 50)
Histolopical Dlasnosis Hhubey
He tisewe obitained %
Atrophic endometrivm 11
deeveltory endometrium 4
Contraceptive Y"pillY effact )
Proliferative endometrium 15
Hyperplastic endometrium ' ]
Postmonopavsal hyperplasia {suspicious) 2
Zobal 50

There wag no tizsue in four sponge blopsies. Three of
these were in postmenopansal women ond only one was premenopausule
Two postnenocpaunssl women had markedly hyperplastic

endometrium which was considered significantly ebnormols They
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were aduitted for curettoge which confirmed the abnormal,
glonduloy activity but examination of the larger biopsies
exoluded malignancy. IEndocervical and ectocervical tissue
was present in fifteen bilopsies (30 per cent) and included a

small. endogervical polype
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THE SUITABILOTY OF INTRAUTERING SPONGE BIOPSY A& A SCRVRNING

PROCEDURE YOR INIRAUTERINE GANGER

Thivty yeavs ago, Papanicoloou demonstrated that
oxfoliative oytology of the corvin could detect cervical
cancey before it was clinically obvious and indeed prior to
invasion. The appliocation of cervical cytology to an
agynptomatic population at rick has greatly reduced the
incidence and mortality of eorvicel concere The logical
result of this vork was an attempt to develop o sinilar
technique to detect asymptomatic intrauterine cancey, which in
combination with cervicel cytology could soreen the entive
uberus for malignancy.

Unfortunately the tvo tumour eites prosonted difforent
problens of diagnowis and a satisfactory techuique of deteoting
esrly dntrauvbterine cancer hao not yet bheen estnblished,

The corvix is easily visible and can be soraped under
direct vislon. This ensures that the entirve surface can be
gampled and in particular cells can be obtained from around the
mucocutoneous junction, vhere the majority of premalignant snd
malignant chenges develope. Obviously maligonant cells are shed
from the epithelial surface at & very early stage in the tumourts
developnent. For these reasons cervical cytology can achieve

o hiph degreo of accuracy in cencer detection. It is
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recognised, hovever, that lesions of the endooervix and
abnopmally situated ectocervix, vhers the nucocutaneous
Juanetion lies within the cepvical eanal, can be wissed., Ia
these casesy naturally exfoliated cells may be present in o
soear token from the swriace of the coervi, bub they nay nobe
This is the one wajor deficlency of cervical oytologys

By comparison, endomebrial and endogervieal tusours lie
within the ubeorus and are therefore invisible. They ére
also inaccessibles The undilabed corvix will only admit a
gound of approximately four millimetres in diamoter withoud
producing discomfort, Flaborate oxploration of the uterine
cavity will require dilatation of the cervin and therefore an
snaesthotic. Unlike the relatively eonstant site of origin
of cerviesl tumours, endomebrial cancer con avrise from an
lzolated foocus at sny site within the uterine cavity. %ho
entire cavity must therefore be sampled to ensure adequate
soreening.

The noraal endometyrinvm de such a potentially active
stracture that the examination of exfolisted cells requires
extraordinary skill to interpret the significance of the
gelivlar changes. ‘This skill is not universally avallable
and atbempts at developing cytological methods of diagnosis
have consequontly been abandonede Hven the histologleal
diagrosis of ondometrial cancer tosts the most experienced

histologist, It depends on an analysis of the sum of the
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glandulay arohitecture, the epithelial structure and the
stromal chenges, all of vhich nay vayry widely in the some
endometriuga

Multiple semples of cundometriwg obtained from the entire
utorine caviiy sultable for a histologicrnl diagnosis are
required Lo diagnose endometrial dancors

A technlque to reliably detect ecarly asymptomatic
intranterine cancer, in a population at rislk, must therefore
fulfill the following coriteria, if it is %o be nccepted os a

serecning procedure.

1. 1% must bo safe for the pationt.
2. It must be simple - both for the c¢linicisn and the
pathologiat,

S It must be dnexpensive to facllitate wildescale application.

g
-

-t
o=

; must be performed as an outpatient progedure, without
a) an anaesthetic, b) prior dilatetion of the cervix, and
¢) uvndue discomfort to the patient.

B¢ Tt nust reliably sanple the ondometyium and detect op

suspect malignant and premalignant change i1F proesent.

To achieve this,

6o It mupt obtoin comples of Lisswe from the entire uterine
cavity to ensble it to detect any isolated focus of

malignancy.



7« Xt muat obtaln cuificient tissue to allow foxr a
higtological as distinet from a eytologlenl dlagnosis

to be made.

The screoening teohniquea al present avalilable for the
detection of asymptomabtic endometrial. canger, have been
described in detail in Chapter 3 . They failed Lo satisfy
all these criteria for a variety of reasons, which will be

considarced belows

It was hoped thel cervical and vaginal pool cytology,
introduced to mereoon a population for cervical concer, would
also detect exfoliated maligrant ondometrial cells. This
hope was wnfounded. Less than a guartor of endometprial tumours
were picked wup by this wethod. In our own series, out of
fifteen vomen with endometrial cancer, twelve had normal smeors,
two had susplolous amears and only one smesyr contained
malignant endometrisl cells. This method has consequently
been generally sbandonod.

Pollowing this inltiel failure, cylologicael studies of
celle obbained directly from within the uberus vere exploreds
Rumerous iugeniouws techaiques were developed to obiain the
cells, including asplration, lavage, intrauvterine tapes and

brushes. VWhatever the method used to oblain the cells, the
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diagnosis depended on cytologleal mothods, which had the
upavoidable limitations described previeuwsly.  Although
intravterine cytology improved the detection of melignaney,
it remained tove unrelisble to be of clipical value, Deapite
these technigues being safe, sivple and inexpensive, without

reliahility of tumour detection they remain uwnacceptable.

It vas eventually recognised that sn aceepbable degree
of accuracy could only be achioved with a2 histological
diaguosis. A variety of emally endometrial biopsy curettes
were used to obtain tissue for histology without dilstation
of the cerviz, These included the Randall, the Novsk and the
Shapman cureties, aad wore recently the dquality of the biopay
wag dmproved by applying suctlon te the curette, ss in the
Vibra agpivators. The biopsies telen at each scrape ave very
swall and are difficult to handle, both by the ¢liniciane end
the pathology techniclans. Whatever the individusl adventage
of cach model, they oll failed to overcome the ?roblem that
the iuntroduction znd withdrawal of a curetie biopsies only a
Limdted site; and therefore the oritereon of regquiriang te
somple the entire uterine cavity can not be sabisfied. They
vere therefore liable to wiss dsolated btunours. Desplite
using histologieal techniques, the limited biopsies etilld
foiled to obiain clinleally valuable detection rates for

endonetrial tumowrs. Some suthors have mansged to achieve
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acceptable results, however, particulerly if they employ
gystenatie soraping of the entire uberine cavity. In ouy
experionce, it requires ab least oix introductions of a suall
gurette to explore convincingly the whole uterus snd this
cansed considerablo disconfort to an wnensesthetisod patient.
Limited endemetrial biopsy with smell curebtes io therefore
aleo wnacceptable as an adeguate method of detecting intrauterine
cancers

Intrauterine lavage with pormal saline cen obtain
endometrial vashings suitable for histological exeamination,
which theoretically come from the entive uwborine cavity. Vhen
positive pressure was used to instil the ssline, 4t incroased
Tthe inteavberine pressuve and posed tho theovetionl rigk of
disseminating tumour cells along the fallopian tubes or throuvgh
a damaged veln into the blood streams Craviee produced his
iet washer', which cbviates this problem by oreabing a
negative pressure in the uterus, This should close the tubes
before seline is sucked through the uterine cavity. Thie
theoretically safe method gpchieves very satisfuctory resulta.
Tt detected 53 out of 56 endometrial tumours. The toohnique
is sultable for oubpatient use., In his ipitisl study, hovever,
there were 27 per cent (397 patients) wneatisfactory washings,
whon inadeguate tlssue wvas present ¢o give an opinion., This

jonoluded thy three nissed tumowrss He clalws 4o have reduced



this figure ¢o 5 peyr cent by familiarising the colinical and
laﬁeratﬂry sbaff with the techmigque. He wakes no reference
to any inabillty to pass the cenmula through the cervix of an
unanaesthetised pationt and wvashing was not possible.

The wain praseticel problem with the technigue is that
the tigeuve in the washing must be filiered from the saline
into Dixetive within four houwrs, or the cells are deosbtroyeds
This demonds thalt the laboratory is closs to the clinic and
prevents sending cpecinens to the laboratory by post, The
prepavation of a cell blook from the Tiltered tiséu@ and its
histologiosl iuterpretation denands extra effort and skill
from the laboratory staff. The device is at present
avalleble only in the United States of Amerden. It is
expensive ond costs $ 14 (appreoximately £6) for one device,
which is disposable and is used only once. This eupense has
been a serious obastacle to the application of the technigque
to wide scole scereening progromies.

Insrauterine sponge bilopsy has been specifically
desimed as s technigque for screening a large population at
rick, for intrauterine cenocers. It must thereofore satisfy nll

the criteris of acceptabilily.

Sufety

Any technique of soreening fov gynsecological concer must

be performed by clinic¢al staff vhe are able to perform a
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satisfactory pelvic oxanmination and visualise the cervix.
Having defined the position and spprowimate size of thé uterus,
it is safe to pass o wherine sound followed by the sponge
introducer which resembles it olosely. I the bicpsies ave
teken by stalf with this basle gynaecologlcesl, experience, and
preferably by proactising gynweeologists or fomily planners
enperionced with c¢oil iunsertions, thon the chance of accldental
perforation of the uborus is minimal. If perforation did
ogecur, the fact thet the sponge and the introducer are
inmedintely vithdrawn from the uterus would ninimise its
significance, In ovy oxpoerience of over five hundred blopeles,
perforvation of the uvlerus hes not occurred.

Like old intyauberine manipulations, paseing an iantroducer
through the coyvix of an unsnsesthobised patient could induce
a vasovagal attacks In owr serdes, this hap not been noted
to be a problems

Ascending pelvic infection eould theoretieally bo
introduced at the time of bilopsy. As the eponge device is
shorile and the cervix has been clesned, assuning that the
principles of asepsis ave adhored to, tThere should bhe even
less risk of intyoducsing infection, than st formal dilatation
and curatitage vhere the ceyvix is opened and the cavity
ropeatedly sounded. As the sponge is vemoved inmediately
from the ulerus, the risk of infection wust nct be compared

to the conbraceptive coil, where a foreign body with a cervical
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WEadl' dlies for an indefinite peried within the uterus. In
our experienge no cases of pelvie sepeis wore stivibuted to
mpongo LLOPEY «

ﬁhy intyauberine manipulation in the presence of
malignancy has the theoretical problem of disseminating
malignent collse This must exlst with sponge blopay bub will
be considerably less than curebbage wethods, where small

veins in the myometrivm are lioble to be opened.

Sdmplicity
The clinical problems of teking a sponge blopsy are

iéentiﬂmi vo the ingevtion of a conbraceptive codl and heas
boen discussed shove, and requires only basic gyneecological
experience.

In the leboratory, the entive sponge is processed in
precigely tho same way as a routine histological specimen.
It is fixed in formal saline, stained with hoenatexylin and
vosin, processed iu a Histokine/Histokinette systew, paraffin
eibedded and ¢ub with a stenderd microtome. The adventape of
processing the entive sponge is that the sponge absorbs and
retalns the multiple small blopsies and it ism not necessary to
handle individual winute pleces of tissue. This greatly
reduces the time and skill required in the luboratory. It

aloo allows the histologist to give an opinion as Lo the
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probable site of a lesiong for exawple, all endogervical and
ectocervical tissug is found in the leading "V of the spongo.
ihe pathologlst who yeports on the slides must obvicusly

have experlence of endometrial histology snd hecoms familiar
vith the sixe of blopsy and the sponge madtrix in vhich they
ape contained. He doos not, hovever, reguirve any specinlised
traiving, wnlike a cytologist.

The sponges can be transported from the eclinic to the
laboratory in small bobtles containing formaline. Deleys in
?@é@hiﬁg the laborabory srve unimportant to the preservetion of
the tissue. As deseribed earlier, wheve the especinens must
be posted to the leboystory, dipping the spoonge in fivative
and sending the wel sponge in a plastic bag will ovorcome any
postal problems, Thie is sn important consideration in many
gereoning programmes where a large central laboryabtory serves

a wide avea, as in neny parts of the United States of Anerica.

Expense

The device is disposable and requires to be pre-sterilised.
Phis increases the produstion costs.e An epbinmobed cost of
manufacturing, gamue ray sterilising and packaging a commercial
device ds 15 pence. Xt wonld be hoped thatb &aapite the
expense of merketing ond distribubion, the final cost To the
elinicion would be under 30 pence. Thim wa@lﬂ epable the

technigque to be applied on a sufficlently wide scale,
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Qubpatient Buitebility
“““EGutpahien% suitability

Intravterine contraceptive devices have been ingorbted

as an oubpatient procedwe in endemic proportions foxr the

last decades The taking of o sponge blopsy is an identical
procedure, and therefore the introduction of this technigue

ag an equally lorge scale shonld be feasible. It is
performed without annesthesia and with winimal discomfort to
the patient. It is our observabion thad the discomfort to
the patient is inversely proportional to the expordiente and
skild of the operator. If undue traction on the anterdor lip
of the dervix con be avolded, then discomfort is negligible.

As previously mentioned, some patients will be encountered
vhere the cervical cenal is so narrow that i1t will not permit
eacy instrumentation, without prior dilatation of the os.
nless the patient can tolerate gentle dilatetion, to allow the
introducer to pass, these patieonts sre unsuitable for
intravterine sponge biopsye

In ouy initial studies, it was not possible to pass the
sponge introducer throuvgh the cervix in up to ten per cent of
patients., This figure was reduced considersbly by gaining
experience with the method and in particular by adopting the
lithotony position for teking the blopsies. lMore recently,
the modifications to the commerclially wade dovices have reduced
the fallure rate even further. Despllte these improvements, a

fallure rate of 5 tu 7 per cent nust be oxpected.
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The pilot study performed ab the "well women" clinics
demonstrates how the technique can be integrated easily into

ozisting cervical cencer soreening progranmes.

Biovey of Available Tissue

In a cereening programue, sponge blopsies will be performed
on geny postwencpausal women who have virtually no @néﬁm@brium
r and in wvhom formal curettage produces no tigsue., The sponge
biopsy picked up screps of atrophic endometeivm in fifty per
cent of these patients. Vhere tlssue was avallable to the
curette, the sponges recovored tissue in 97.6 pér cent of caceds

It io fortunate that hypsyrplastie snd malignont tissue
is more friable and therefore sasler 4o biopéy than noroal
ticene. 1f an isolated area of abnormality is present!.the
oponge will selectlvely blopsy this area as it is drawn over it.
This principle is illustrated well by the sampling of isolated
hygerplashie'ﬁblypa and by the welisble spmpling of malignant
tissve, particulerly localised focl of btumovrs It i o
confidently expected that the preset plastic backing of the
modified sponge will improve the endowetrisl-sponge conbact
and therefore both the pick up rate and the quality of the
biopsiea abtained.J Initia) experience with the new devices
has boen most encovvaglinge.

The histologloal interpretation of the tissue in the
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sponge blopsies correlated conmigtently well with the tissue
obiained at formel curebttage. This confirms the adequacy of
the biopsies oblained.

The tissme in the sponges dsken from Ywell women! In the
pilot study, was representative of the expected inlrauvbterine
Tindings in the perimenopausal population.  Although these
findings wore not correlated with curettage material, it is
most likely that the sponges were obtaining representative

gamples.

Detection of Malirnency

Soonge biopsy has been shown to reliably detect op
suspect malignont and premelignant conditions of the
endometriwi,. By screening the entire uberine cavity, it cen
devoct all known sites and modes of presentation of endometrial
COreinoma e

In tho present study, howover, ote case of malignant
change ocourring at the basge of a small endemetrinl polyp was
missed by the sponge biopey, which only blopsied the atrophic
tip of the polyp. It is difficuli to devise any way to
countey this Lallure., I the sbrasive power is improved with
the becoking, it is possible that entire polyps could be soraped
offe The detection of this site of presentalticn of early
malignancy must remain a defect of the techuique,

The type of twiouyr present ln the uberus did not influscnce
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the spougets ability to biopsy them.  Adenocarcinome .,
adenoaoanthoma and secondary neoplasms from primary ovarian

tunours, were all detecleds

In addition to satisfylug bhe criteria necessary for the
detection of endometyrial cancer, sponge biopsy will also
debect malignant disease of the endocervix and hipgh cotocervize

As the sponge is withdrawn from the vwierus, the leading
" gelectively blopsies the endocerviz snd high ectocervis.
Biopsies of endocerviy and ectocerviz wore present in one third
of the blopsles, Like mallgnsnt endomstriva, tumours of the
carvical canal ave also selectively biopsieds  ALL cases of
invasive cancer of the cervig vere disgnosed in the sponge
biopolea.

As disoussed previously, cervical cytology frequently
falle to detoct malipnant lesions of the endocervix and
inacoessible ecbocervixe & carcinowma of the endocervix, an
invasive corcinoma of the high eclovervix and a severe
dysplasia of the ectocervix were all detected by the sponge in
the presence of wusatisfactory or normal cervicel smears.

This ability to detect mallgnant change of the endogervix
and eotocerviz is a very lmportant aspect of the technique's
role in uterine cancor screonings It is not performed by any
othor method of endometrisl screening. Tt compensates for the

only mejor defoct of cervical oylology screening.
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IT ondometrial sponge biopsy and ceyvical cytology ave
performed together, them they can boe confidenily expected

to detect cancer of the endowetrium, endocervix and ectocervii.

The contect between the sponge and the walls of the
entire uwberine cavity and cervical canal is demonstrated in
Figs. 2 ond 25. They chow a sponge im a hysterectony
spocimens It will be noted thelt the expelled sponge lies in
the fundus of the uterus and opens up to extend into both cornu.
Ag it is withdrawn, the leading "V" of the sponge is in contact
with the entire cervicel cansl. It is of interest that the
ntorus chown, had an isolated adenccarcinoma on the right
postero-lateral wall end the sponge lies directly over it,

ensuring adequate biopsy.



Fig. 24 Sponge Expelled into the Uterine Cavity

of a Hysterectomy Specimen .



tumour-

Fig. 25 Sponge withdrawn from the Uterus and lying

in the cervical canal.
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QHAPTER 8

PROPOSALS TOR THE DRVELOPMINT OF TOPAL UDERINE CANGER

SCRELNING PROGRAMMES

Entrauterine’spenge biopey would appear to beo a
thoorebically acceptable technique for screening agymptowabic
wonen for cndometyrial cancer.

it is postulated that sponge blopsy bears the ssme
relatlonchip to endometrial cancer as cervical cytoloegy has to
cervical canceyr. Its ain is to select from an asyuptomabic
population at visk, those patients with endometrivm which apposnrs
to be frankly malignant or is suepleious of melignancy, wvho
therefore require to be adnitted to hospitel for formal curettage.
This allows for a definite diagnosis to be made and the subsequent
monagenent planned. This isg ddenticsl %o the role of cervical
cytology, where malignant or sueplclous cells are seen in the
amear snd these patiento sre selected for curetiage and cervical
biopsy to define the origin of these cellegs It must be clearly
understbood that nelther technique is a substitute for formal
biopsy in the presence of guspicious asigne or symptoms and that
definative treatmont must not be instigated on their findings
alones

The histological diagnosis of endomebrial concer is
ddfficudt and it is imperative that eventually the gynasceologist

prosents the pathologist with the entire ondoemetrium to eonable
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him o Formulate his fiﬂél opinion. It must not be considered
# fadling of the sponge blopsy tochnique that the pathologist
may be wable to glve a definlte dinguosis on thoe tisswe in the
aponges L6 is sufficlent $o avouse his suspicion. It ds as
jmportent to deteet as to suspech malignancy in a csorcening
procedura.

Covvioal eytology of ssynptonabic women hes two main
problens.  As previously dicoussed, it csmm fail to detect
endocorvical ond high ectocsrvicel tumours, The other problem
is more subtle. Unfortunately the wajority of patients and
many of their doctors do nobt appreclate thabt while a normsl
gorvicel smeay means that ber octocerviz ie healihy, it is not
a slean bill of gynnecologlcal health, On the venssurance of
o pormal cervical suear women msy subsequently dlgnore sympbons
of intreuterine concere The extenb of the orean poreened is
not olearly wnderstood.

In viow of the siniley roles and objectives of the two
techniguen, it is logleal to integrute intrauterine sponge
biopsy inbe existing vervicad cylology programmes. This would
ovarcome the deficiences of cervical coytology and would provide
a total uwberdne cmneey screening prograumnes

As endomebrial cancer is o disease of older women, it iz
wropoged to teke sponge biopsies from all asysptomatic women

over the age of thirty five yoars. Cbese womeon, disbebties and
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wonen with a late menopause are considered to be at a higher
vigk of developing endometrial cancer, although the evidence to
support this is inconclusive. I blopsy facilitles were
limited,y these women wvould warraent priority. Vomen who ave
known to have unduly active endometrium for thelr age could be
fodloued vp by repeated sponges, os cervical dysplasias are
mondtored by smnemrs.

The pilot study has demonstrated the feasibility of
establishing total uwberine concer sercening in existing twell
venen olinics”s  The need for the author to malte all the devices
by hand has inevitably limited the setting up of larger scale
programues. Gonsiderable internabional intervest has been shown
in the technique and its application to population screening,
following the prosentation of this work to the Fourth International
Congress of Cytology in London in Hay 1971, As would be expected,
this inberest has been predominately from North America,
Scondinavia and Germany, vhose velatively affluent socleties
are nmore conditioned to the concept of "well patient'! screening
and where the wmore sophisticated gervical eytelogy progranmes
are at presont establiched.

As the devices are being manufactured and will shortly be
avallable in adequote nuwsbers, it is confidently expected that
large total uterine cancer screening programmes will be szet up
by o nurber of independent workers., Ia this way, the mcbunl

incldonce of asymptomatic inbrouterine cencer in the population
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will be determined. From the completion of these studies,

it will reauire a further five yosvs to elapse after
convenbional thevapy before it will be knoun what effect this
eaxrlior dlagnosis will have on the morbidity and mowtality from

those Punourss
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GHAPTER 9

CONGLUSTON

Intraunberine sponge blopsy has been shown te bo o simple,
pafe technique which can be performed as an outpatieont
procedure, vwithout ansesthesia, dilatation of the cerviz or
vndue discomfort to the patient,

It can reliably detect or suspect endomebrisl eavcinoma
in sny site with the oxception of malignent change abt the base
of & polyp, It achioves this by obtalning the necessary randon
sanples of endometyrium, suliable for histological study, Lrom
the entire ubterine cavity.

It detects maldgnant change of the endocerviz and high
ectocerviy, overcoming this vecogolised deficiency of corvical
cytologye A

Bateblishing a dlegnosis of endometrial cencer before the
developmont of symptoms offers the only forscesbleo chonce of
reducing the morbidity and mortality from this tumour, which
hove remained unelitered for a cnnﬁiderab}e times  Intravierine
gponge biopsy is a suitable technlgue o soreen an asymptomatic
population at risk from endometrial cenver. It can be
integrated into existing cervical eylolegy prograsmes and
together these techniques will detect premelignant snd early
malignent change of the endometriuvm, endocervix end cerviz, and
thus contribute to a reduction in the morbidity snd mortality

associated with cancer of the uterus,.
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APPENDEIX

QEHER APPLICATIONS OF INTRAUTERING SPONGH BLOPOY TRCHNIOUR

TN GYNARCOLOGICAL PRACPICH

While intwauberine sponge biopsy was desipgned principally
to detect early intrauberive mnlignoncy, other possible

applications %o gynsecological practice have been euplored.

1. The Use of Intrautorine Svonge Biopsy in the Invesbigation

Of Infertility

The initial investigations of femele infertility include an
endometrial bLiopsy ond a tubal patoncy test. It is yroubine
practice in this countyry to perform these procedures under
goneral aunesthesia vhich invelves formal hospitalisation of
the patient.

indometrial Biopsy

Mistological oxamination of a premenstrusl cndometrial
biopoy, will determine if ovulation hos occurved by producing
sacrebory endemebrium and will dotect tuberculous endometyitis
if propent on histological examinetion and eulture of the
tlasucs.

Tubal Patoney

Tubal inouffiation with carbon diowide using Sherman's
kymopraph, io the otandard mothod of establishing fubal
patencys It can be performed as sn oubpatient procedure

without sneegthetic, although it is uwsually comblned with



formal dlapnostic curettage under gonersl susesthesise

The Deotection of Tuberculous Fundometritis

In genital tuberculosis, the fallopian tubes are almost
always involved and the endometriuwm im affected by direct
exbtonsion from the tubes, as shoun by the very frequent
finding of endomotrial lesions in the coran in continulty with
similar lesions in the mucoea of tho tubes. Hadnes and Taylop
(1.962) consider that tubercles are thorefore more numeyous in
the superficisl layers of the endometriwn and sre more likely
to be found in the sscond half of the cycle, vhen they are
better formed and can be recognised histologicallye.

The final disgnosin of tuberculoslis is wade on detecting
the ﬁube?cla bacillus. Histology and bacteriology are
complimentary methods in dingnosis snd neither is completely
reliable.

To deteot tubercle bacilli, Haines (1952) recommended
taking nulbiplo endometrial biopsies at formel curettage in
the premenstrual phase, He considers that isolated strip
biopsies with amnll curettes are insufficient.

The endonetrivnm is exsmined histologlieally. A portion
is stained by Zieobl Nielson's methed snd exemined for stained
bacilli. Fluorescent microscopy cen also visualise the
bacilli. The tissue is then cultured. This involves
homogenising the endonstrium prior to decontamination by
Petroffts mothods It is then centrifvged snd the concentrated

deposit is inoculated on Lovenstein-Jensen's mediuwe The

13k
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inoculated mediwn is then incubated for eleven woeeks hefore

it i deeclared negative.

Introuterine sponge blopsy can obtain tissue in 97.8 per
cent of cases vhere tissue is available to the curette, It
takes remdom emall biopsies from the entire ubterine cavity
including the corpual and fundal region. 1% would, therefore,
obtain cnough tissue %0 allow for an opinlon to ﬁe given
regarding ovulation (sec Pig.l3 showing detoil of secretory
endometrium)« Az tubereculous endometritis is present in the
suporficicl layers of the endometrium, it should, therefore, be
included in the sponge biopsles, and may even be detected
higtologicaelly. The sponge contalns endometyrial secrotions
in addition to the swall biopsies and they may slso contain:
tubercle bacilll.

The top half centimetre of the sponge is in closest contach
with the fundus ond cornu of the uterus, Yo detect
tuberenlosis by cultwe, this piece of sponge is cut off and
sent to the laborotory in a dry sterile sontainer, whoere it
iz treated in the same manney as endometrium and inoculated
on to a Lovenstein-Jensen mediune

This process ia theoretically practical. To demonstrate
this, sponges were used to traunsfer bacilli from one known
culture o a fresh medium. Five wet sponges were drawn across

a weak culture of tuberele bocilli. The sponges were processed
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as described sboves TPogitive culbtures were obbained on the
inoculated wedium in all the experiments performed. These
studies were carried out by the East African Tuboroulosisg
Gentre, Nairobi, Kenyae JTu tho oploilon of the medical and
technionl staff of the Cenire, this method of culburing the
tiﬁ of the sponge could be expected Lo detect endometrial
tuberculosis iF prosent.

Intrauterine sponge biopsy and tubal. insufflation
porformed as outpatient procedures could therefore be expeated
to provide the seme information in the investigabion of
infertility as al present obtained undey genersl ansesthesia
in theatre.

Infortility s a major medical and social problem in
Bast Afrdes and its detalled investigation is a significant
burden on the already overtaxed medicsl services. The author
conducted a prospective study of two hundred paticnts to attempt
to define the extent of the problem and formulate a rational
managonent (Chatfield ot als 1970). A limited cndomebrial
bicpey and tubal insuflletion were performed without ansesthesia.

Intrauterine sponge biopsles were taken from thircy of
these patients. The sponges were flovm to the Western Infirmary,
Glaggow for sectioning and reporting by Dr, Watson. The tips
of eipghteen of these sponges were cultwred for tubercle bacilli

in Hairobi as described above.



The histological findings of the sponge and the curettage
material correlated well in all but two cases, Unexpeetedly,
the sponge failed to obtain adequate tissue for diagnostic
purposes in elght pabients wvhere tissue was obtained by the
curette. This high {igure ney have been partly due to the

technique being in its earliest stage of development and the

tissue could have floabed out of the sponge during transpork and
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“handling. Cervieal and endogervical tissue was present in twelve

casese This relatively high figure would be explained by the

tight cervices in nulliperous patients, which would improve the

asponga~gervical contacta
Unfortunately no cases of tuberpulous endometritis vere

included in the group who had spouge biopsices. Only three

patients in the oversll series had bubercuwlosis (L.5 por cent),

Fifty ein per gent of the patlents in the meries had

blocked tubes.

This swall study demonstrates thalt inlrauterine sponge
blopay and tubal insufflation can provide an adequate, mimple
oubpatient lnvestigation of infertility, which would be of
particulayr value where theatre time and hoepital beds are at

a preminm,

2. Intrauterine Sponge Biovsios as an Alternative to Formal

Curettage ;n‘ﬁnderd@vglﬁp@d.Ganntriea

In the authorts experience in Bagt Afvdca it was frequently



imposaible to admit patients with wmenstrual disturbances to
hogpital for disgnostic curettsge, due Lo a chronic shortage
of hospital facilities. A gimilar situation oxists in alwost
all underdeveloped countries. thile it is recognised that an
exeminntion under anaesthesia and thorough cureitage has many
cbvious advanbtages, intrauterine sponge biopsy would be an
inexpensive,; although inferior alternative vhich would obtain
enough endometriun to establish a diagnosis and allow the

problems o be nanaged.

3« The Use of Intruuterine Spongoe Biopsy for Monitoring

Ovulotion Stimulation Therapy

With the recent increase in the use of ovulabtion
stimulation therapy, both with pituitary extrescts and (lomiphene
Citrate, a simple nethod of defining if ovulation has actually
ocoutred, iz requived. Temperatuvre methods are inaccuratco.

In the author's experience, a post stimulation sponge biopsy
to demonsbtrate secretory endometrium is a very simple and

gatisfactory method of monitoring the therapy.
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