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1.

INTRODUCTION

Although the study of histologleal chenges occurring in
the epithelia of the cervix uteri during pregnancy has engaged the
attention of mwany gynaecological pathologlsts throughout the past
four decades, information is not yet complete regerding the incidence,
aetiology, nature and significance of the various lesions which have
been reported.

The histologlcal diagnosis of frank invasive carcinoma of
the cervix In pregnant and non-pregnant patients has not been
disputed as no significant differences in the hlstological criteria
assoclated with invasive cervical carcinoma have been observed in
these two groups of patients.

On the other hand, as a result of the widely held view that
specific "pregnancy changes" were prone to occur in the epithelia of
the cervix of the pregnant patient, histological interpretation of
benign and pre-~invasive lesions of‘the cervix, occurring during
pregnancy, has been appfoached with considerable caution and
uncertainty. The most consistently reported features of such
"pregnancy changes! are characterised principally by celliular hyper-
plasia and, in many instances, atypical cellular morphology and
incressed mitotic activity. The tlssues most frequently involved
are the stratified squamous epithelium of the ectoeervix and the

immeture squamous eplithelivm in endocerviecal foei of sguamous




metaplasia. The majority of writers have consistently cbserved
cellular hyperplasia of the endocervical columar epithelium in
pregnant patients, bubt atypical cellular changes have bheen less
commonly found in the columnar epitheliuwm. Consequently, the most
pronounced atyplcal changes have been reported in the squamous
components of cervical epithelia, and, in many instances, considerable
difficulty has been experienced in differentiating the resuliing
hisﬂqlogical features from those of carcinoma in situ. These changes
are reported In a variety of forms showing varying degrees of

cellular atypism and hyperplasia, and various terms have been
introduced by different authors to deseribe varying degrees of the
same basic lesion. Uncertainty was added to the histological
interpretation of disturbing "pregnancy changes" by several publlshed
reports of cases showing complebe histological regression in the
postpartun perioed, indicabting that the majority of such "changes"

were reversible.

More recently, as a result of widegpread histological
investigation of cervical lesions both in pregnant and non-pregnant
patients, the concepl of speeific pregnancy changes in cervical
epithelia has been widely rejescted, mainly on the basis that
identical lesions may occur in the non~pregnent ovrgen. Nevertheless,
it is generally believed that the incldence of benign hyperplastic
changes in the cervical epithelia is higher during pregnancy than in
the non-pregnant state. While widely varying results have been




reported, the literature lends support Lo the sbove belief.
However, no series has ever been published of stricltly comparable
pregnent and non-pregnant patients in whom comparative evaluation
of benign epithelial lesions has been made.,

The present thesis was undertaken to compavre the
histologleal features of benign epithelial lesions oceurring in the
cervix uteri of pregnant women with those of non-pregnant women.

In order to obtaln material that would allow the most aecurato
comparison it was necessary to investigate the histological features
of the cervix ubteri in a group of pregnant patients and a comparable
group of non-pregnant patients. Informabion suitable for

corparative study was thus oblalned on the following:

1. The relative incidence of benign epithelial lesions
of the cervix occecurring in pregnant ond non=pregnant
women.,

2. The effects of pregnancy on the histological
characteristics of benign epithelial lesions observed
in the cervix of the non-pregnant patient.

3. 'The occurrence of specific pregnancy changes in the
epithelia of the cervix.

4. The octcurrence, during pregnency, of atyplcal cervical
epithelial lesions, the histeological characteristics
of which might simulate these of carcinoma in situ.
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The macro~ and miecroscopic changes in the cervix ubterl
during pregnancy have engaged increasing vnlversal interest for more
than 100 years. The present-day concepts regarding the histological
changes gécurying in the eervical epithelis of the pregnant wemen
have been derived from the accumulation of mueh published work by

numerous iavestigators, peritlenlorly in Burope and North Awerica.

Initially, attention was focussed largely on the
anatomical changes in the uterus, such as the formation of the lower
uterine segment during pregnancy, and cervical dllatation during
labour; but for the past four decades, intevest has been
concenbrated particularly in study of the cellular charscteristics
of the eerviecal epithelia during pregnency.

Stieve (1927) was one of the first to publish a detailed
and comprehensive description of the histological changes occurring
in the cervix during gestation, and one of the most significant
aspects which he observed and illustrated was the striling
proliferative and hyperplastic change in the cells of the endocervieal
mucosa and glawds. He reported that this proliferative epithelial
change was progressive during pregnoncy and resulied in a congsiderable
incerease in depth occupied by the glands of the endocervix, with the
ultimate formation of a “honeycomb appearance" of the tissues

surrounding the cervical canal., Evidence of increassed secretory
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acbivity was found in the proliferaling endocervical mucosa and
glands.

Hofbaver (1933), presenting the rosulis of routine
histologlical oxamination of 29 specimens of gravid uteri, stated
that the purpose of his paper was "to direct abtientlion to pecullar
and hitherto unknown manifestations of hyperplasia of both the
surface muecosal epithelium and the glandular epithelivm of the
cervix in pregnent women", and suggested "posslbly a new avenue of
approach to the problem of cavcinoma of the cervix in women previously
pregnant”,  Although squamous mstaplastic lesions in the eﬁdacervieal
epithelium of non-pregnant women had been described by several
carlier writers including Schoittlaender (1912), Meyer (1923),
Fluhmann (1928) and Novak (1929), and these writers had introduced
different descriptive terms for the same lesion, such as
Yepldermization,” "epidermidization® and “epidermidalizatbion,"
Hofbauer (1933) desciibad simllar endocervical lesions in the uwberi
from his series of 29 pregnant pabtients but interpreted the associated
epi%heiial‘eharaeterisﬁiea as specific pregnaney changes. Further-
more, he reported that the proliferating endocervical epitheliuvm,
which he designated "epithelial hyperplasia exhibiting certain
features of metaplasia," frequently appesred to have a distinct
invasive character with downgrowths into commective tissue elthough

other definite eriteria of invasive cancer were absent.
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Levey (1934) obtained 12 cervices from the uberi of pregnant
women during the firsts second, thivrd, fourth, fifth and eighbh
months of pregnangy, and described serial histologicel featuves of
the cervix during the different stages of pregnancy. The principal
Teatures observed consisted of proliferative aecbivity in the columar
gpithelium of the endocervical mucosa and glands, resulbing in eveoas
of stratification and of atypical multilayered epithelium, of which
the majority of component cells were described as "bransitional® in
type. The proliferative changss in the endoservical epithelium were
progressive bhroughout pregnancy and weve most proncunced in the
eighth month, when maxinum secrebory activity was observed in the
cervical glands, bul no definite histologlcal changes were found in
the gtratvified squamouws epithelivm of the portio vaginalis during
preguancy. He concluded that these changes were generally accepbed
as & physlological pirocess which he, too, interpreted as specific
during pregnancy.

Subseqguent interpretation of histologlesl changes in the
cervieanl eplthelia during pregasncy was conslderably influenced by
gontemporavy advances in lmowledge of the hisbogenesis of sguamous
mebaplasia and squamous caveinoma of the cervix in non-pregnant women.

Following the imporiant work of Carmichael and Jeaffreson
(1939; 1941), Auerbach and Pund (1945), Howard ot al. (1951) and
Rosenthal and Hellman (1952), the role of the basal or veserve cells,

found in the epitheliuwm of the human cervical cenal, in the histo-
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genesis of sguamous metaplasia, beecame widely accepbed, although the
origin of the bagal cells remained a subject of speculative
weertainty. Furthermore, the investlgatlons and findings of these
workers rovealed that sqguamous metaplasia of the endocervical
@pithelium ocourred in varyving proporbtions in women of all ages and
also, fraquently, in the cervix of the fostus. The cumulative
resuld of these detalled observations contributed to the gradual
emorgence of a cleavey undersbanding of the various stapges of squamous
mebtaplasia, culminating in o comprohensive histopabhological
clagsification of the lesion by Flubmenn (1961).

Agcording to Noval and Galvin (1951), scant elinical
attention was aroused in the study of cavcinoms in sibu of the cervixn
untll Sehiller's {1928) work, despite the fact that the concept of
intra-epithelial carcinoma was first introduced by Schottlaender and
Kermauner (1912). The relationship of carcinoma in situ to the
histogenesis of invasive gquemous carcinoms of the cervik subsequently
received general sceeptonce afber the accumulation of a vast awmount
of research and serial histological studies in many interuational
centres., The histopathologlcal cyriteria necessary for a disgnosis of
cavcinons in situ of the cervix, however, have never reeeived precise
definition, and the uliimste microscopical diagnosis of the lesion
still lacks the complete certainty genervally associated with the

dlaegnosis of lnvasive squamous carclnoma.
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Reviewing the literature, Peale (1959) concludes that much
of the wneervainty asseclated with the histopathological diasgnosis
of carcinoma in gltu ie concerned with the difficulty in the
interpretation of borderline lesions, and with the incomplete
knowledge regavding the proporition of cases of carcinoma in situ
which will progress to invasive cancer of the cervix. The reporied
incidence of invasive carcinoms developing from pre-~invasive lesions
has varied considerably in diffevent sevies of published cases, and
intervals of up to 10 ysars be ibre evidence of invasion appeared
have been recorded. Apparent regrossion of intra-epithelial lesions
has been observed in varying proportions of every series, and
gvaluation of this phenomenon has always proved difficult unless the
whole cervix weve available following the initial blopsy disgnosis.
Some relevant information regavding the significance of carcinoma in
gitu has been provided by the work of Petersea (19553 1956) who
reported a series of 127 unbreated cases of cervical Yprecanceroses'.
In approximabely 50 per cent of the cases he was ungble to denonstyabe
porsistence of the lesion after the first year of follow-up.

Invasive carcinoms developed in 4 per cent of the cases by the end of
the First year, in 22 per ceni by the end of the fifth year, and in
33 per cendt by the end of the ninth yeay.

Initially, opinion was divided concerning the actiological

relationship between souamous mebaplasia of the endocervix and

malighiancy. It was generally agreed thal the metaplasbic squamous




10.

epithelivm was, in itselfl, essentlally 2 benign lesion, but, while
some wribers including Fluhmann (1928), Meyer (1941) and Nesbiitt

and Hellmenn (1952) consideved that malignency was uwnlikely ever to
develop from such lesions, others such as Cavnichael and Jeaffreson
(1941) expressed the belief that squawmous metaplasie in the cervix
could pive rise to neoplastic growth. Auerbach and Pund (1945)
were among the first writers to suggest that squamous metaplasia and
gaycinoma in aibtu of the cervix had a comuon ancestyal cell, and
daveloped in the same locus within the cervical canal. Howard eb al.
(1951) cleimed that they could trace the hilstogenesis of inbya-
gpithelial carcinoma as 1t appearved in seven cases of sguamous
metaplasia with atypical epithelial changes, and concluded thatb
carcinoms in situ usually began in the endocervisk.

Opinion regarding the site of ovigin of in sibu cencer at
this period, however, was nobt wenimous, and the view that neoplastic
change developed initially in the stratified squawmouns epithelivwm of
the echocervix, particularly in the zone gsurrounding the exbernal
cervical os, was held by probably the majority of gynaecological
pathologists. In & veview of the anstomical distribution of intra-
epithelial epidermoid carcinomas of the cerviw, Foote and Stewsrid
(1948) reporbed that in 24 oubt of their series of 27 cases, the
lesions were elther limited to the portio vaginalis or situated both
on the portio vaginelis and within the cervical canmal. They

concluded that the portio vaginalis was a wore freguent site of

orvigin than the endocervical canal.
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The accumulation of evidence concerning the relationship
of cevcinoms in situ to invasive squemous carcinoma of the cervix
gbimulated a lavge~secale investigation into atypleal cellulay
transformations in cervieal epithelia which might be identified with
the earliest stages of the histogenesis of neoplastic lesions.
Inevitably, following the earlier histological reporte of specific
proliferativa‘ehang@ﬂ in the cervical epithelivm dwring pregnancy,
in%@nsified study of cerviecal epithelial lesions in pregnant women
was conducted by numerous investlgetors who veporived widely verying
views and differing interpretations concerning abtypical lesions in
the epithelia of both the ectocervix and the endocervix in preghant
WOMSH o

Fluhmann (19&%) reporbed histological cvidence of basal
eell hypevactivity in foel of epidermidization in six of 32 cervieal
erosions occurring in pregnant pabients. Four of these patienbs
showsd excessive hyperbrophy of normal stratified squamous
epitheliva of the ectocervix. He concluded that these "abnormal
proliferations” were especlally prone o occur durlng pregnancy and
that basal cell hypervactivity was difficult to differentiate from
early cavcinoms. Investigeblon of the cellulay charactberistics of
the squamous cpithelivm and squamo-columnay junction in 22 pregnant
and 46 non-pregnant uteri was carried out by Danforth (1950) who
deduced that althouvgh no specific changes wore found in the pregnant

patients, cerbtain cellulayr deviations in the direction of hypey-
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activity occurred more frequently in the preguant grovp. He
emnphasized that during pregnency the attitude towsrd sguivocal oy
borderline cervical cancer should be particularly conservative,
for the possibility of reégression of such suggestive i@sions would
appear %o be st least as good as the possibility of progression to
frank malignaney.

Sinilar views were expressed by Epporson ¢b_al. (1951)
who investigated the histologicsl changes in both the glandular and
gbratified squamous epithelia of the cervix in 286 pregnant women.
‘They described three grades of basal cell hyperactivity in the
ectocorvical epibhelivm and reported five guch cases which, they
madnbained, would have been called in non-pregnant women, intra-
epithelial cavcinoma, but which showsed complete vegression in the
postpartum pericd. No susplcelous lesions were found in the endo-
eervix elther in hyperplestic coluvmmar epitheliwm or in foci of
epidermidigation. Xn a continuetion and expansion of the work of
Bpperson b al. (1951), Nesbitt and Hellman (1952) reporied the
higtopathologleal and cytological findings in the cervices of a
farther 300 pregnant women wsing the same histopathological grading
of lesions showing basal cell hyperactivity. Thay found basal cell
hyperactivity in the stratified squamous epitheliuwm of the ecto-
cervix in 6.8 per cent of their patients, bub inm éddition; described
basal cell hypsractivity in focl of epidermidization in 10.7 per cent

of the 300 pabients. Intra-epithelial carcinoma was diagnosed
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histologleally in two patients bub the lesions in both patients
showed complebe regression to mormal epithelium within 6 months
after parbturition. The combined resulis of these authors prompied
Neosbitt and Hellmem (1952) to counsel considerable caubion in the
final esgessment and breatment of cases during pregnsncy thab
fulfilled the usual histological criteria for the diagnosis of
intra=-spithelial cercinoma of the cervix. No comparative findings
in non~pregnant women were presented by either group of authors.

The preveiling sbtitude of doubt repgerding the significence
of sugplclious eplithelial lesions iwn pregnant women, generated by
numerous conbemporsry publications, was further influenced by &
report by Novak and Galvin (1951), who analysed 25 cases in whom an
histological dlagnosis of inbtra-epithelial caveinoma of the cervix
had besen made eyrvoneously. The source of error in ib cases was
atbributed to misinterpretation of the histologleal features of
basal cell hyperactivity in the presence of sither pregnancy op
acubte pelvic inflammatory disease.

Despite the accunmlation of a considerable volume of
evidence suggesbing veversible atyplcal pregnancy changes in the
corvical epithelia, opinions challenging the validity of these
phenonena wore expressed by several writers.

Murphy and Herbut (1950) found no instances of obvious or
borderline maligaant acbtivity in the cervical epithelia of 50

pregnant women, and Carrow and Greene(1951), investigating 96 pregnant



and 50 non~pregnant patlents, found no specilic changes in the
cervical epithelia during preguancy. The labter avbhors diagnosed
pre-invagive carcinoma of the ectocervical epithelium in nine of
the pregnent patlents, seven of whom showed gross m&croscapié
cervical lesions. They concluded that if the cwiteris for the
diagnosis of pre-invasive carvcinomz were present, the diagnosis was
valld even if the patient was pregoant.

Greene gt al. (1953) categorically denied that pregnancy
cauged speeifie changes in the cervical epithelia although they
affirmed that "metaplasias® and "hyperplasiash of glandular elements
were more common and move promipent during pregnancy than in the non-
pregnant state. They reported 14 cases of carveinoms in situ of the
cervis in pregnant pabtients, 12 of whom showed persistence of the
1ssion postpartum for periods varying from 6 weeks to 29 months.
Similar findings were published by Marsh and Pitzgerald (1956) who
dlagnosed histologically 20 cases of careinoms in situ of the
cerviy in an extensive investigation of 3,970 preguant patients,
and found persistence of the lesion in 18 patients for periods up to
31 months afier terminabtion of pregnancy.

During the past decsde, opiunioh in the libtervature has
predominantly supporited bthe views of earlier writers who contended
that firetly, ne specific changes in the cervical epithelia occurred
durivg pregaancy, and secondly, thabt histological assessment of
cervical lesions showing the microscopic criterias necessary for a

diagnosis of carcinoma in situ should be the same in pregnent as in




non~pregnant patients., Beidence corroborabing these views has
been adduced by numerous aubthors including Slate el al. (1957).
Beechan and Emich (1939}, Johuson ¢t al. (1960), Fluhmamn (1961),
and Rutledge et al. (1962).

Previous reporis of evanescent lesions in the cervieal
epithelia during pregnsncy, histologically indistinguishable fron
carcinoms in situ, have not been substanbisted by the majority of
recent investlgators. The general view 1ls held that cases of
borderline neoplasia may be encountered in the cervical epithelia
of pregnant women, bult identical lesions are found in the cervices
of non~pregnant women. The assoclated abunormal proliferative
reacbion involves basal cells either in the stratified squamous
epithelivm of the ectocervix or in foel of endecervical squamous
metaplasia, or frequently in both of these structures simulbaneously,
and vesulis in the formation of a wide spectrum of atypical
epithelial patterns. The diversity of histologicel appearances
presented by the abnormal squamous cells is reflected in the varied
terminology wsed by different investigators who have described such
lesions in detail. Reagsn and Patten (1962), reviewing this
gubject, referred to the variety of terms previously introduced,
guch as abypia; abypical, vestless, unguiet or irregular epithelium;
atyplcal hyperplasia; basal cell hiyperactivity or hyperplasisa;
precancerous mebaplasia; mebaplasis with atypiealily; anaplasia and

dissoclated intra~epithelial anaplasla; and they designated
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collectively these reactions under the term dysplasia,in
accordance with previous studies by Reagan et al. (1953).

While the consensus of opinion, presently. is that
dysplastic leslons of the cervical epitheliuwm present similar
histologlcal features both in pregnant and non-pregnant women, the
view that these reactlions are more prevalent during pregnancy
continnes to receive support (Reagen and Patten, 1962). Prolénged
follow-up studies of dysplastic lesions detected both in pregnant
and in non~-pregosnt women have been caprried out by Walters and
Reagan (1956) and Johnson et al. (1960). The vesults of these
studies have shown that regression of dysplasia occurs similarly
both in pregnant and in non~pregnant womeh in 50 to 66 per cent
of cases, but an appreciable minority of cases show persisbence
or recurrence of the dysplastic reaction in every series studied.
Walters and Reagan (1956) raported that three of the 63 lesions
detected during‘pregnancy progressed bo carcinoma in situ 8 to 17
months postpartum, and one pregnant patient with dysplasia
developed invasive squamous carcinome of the cervix 15 months
after confinement. Johnson gt al. (1960) reported that one of
thelyr series of 89 pregnant patienis, in whom dysplasia of the
cervical epithelium had been disgnosed, deéveloped carcinoma in
situ during the fifth year of follow-up.

In recent years, interest has been concentrated on the

cccurvence of dysplastic change particularly in focl of squamous
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mebaplasia in the cervical canal., While it has been established
thet dysplasia may develop in the basal cells of either the ecto-
gervical stratified sguamous epitheliuvm or the cervical caunal
gpitheliwm,; the latter site has been the focus of increasing
abtention as a result of an accumulation of evidence identifying
the cervical cenal as the commonest site of origin of pre-invasive
and early iuvasive cancer of the cervix, Corroborating the
preliminery observations of earlier investigators, Cavson and Gall
(1954) reported that all of their 56 cases of careinoma in situ
originated within the cervical cansl, and only two exbtended to the
portio vaginalis. TFidler and Boyd (1960) and Fluhmann (1960)
gimilarly councluded fwrom bthelr series of 20 and 50 patients
respectively that the commonest site of origin of pre-invasive and
sarly invesive cawvcinoma of the cervix was the cervical canal,
including the squamo-columnar junction.

Belief that the histogenesis of cervical cavcinoma is
represented by o gpectrum of changes from atypiﬁﬁ of the cerviecal
epithelivm through anaplasie snd carcinoma in situ to invagive |
carcinoma is expressed by Johmson gb_al. (1960), They comsider
that regression of these legions is possible but less likely to
oecur #s8 the invasive sbage is approached, and they refer to
further evidence that the natuval course of this spectrum occurs
over 15 to 20 years and is unaffected by intervening pregnencies.

On the other hend, Haines and Taylow (1962) suggest that it is
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possible that basal cell hyperplasia,stimulated during pregnancy,
may progress occasionally o carelinoma.

The treomendous volume of resesrch which has accumulated
in the study of eervical epithelial changes has resulbed also in
the recogaition and differentiation of benign hyperplasia of the
cervical epithelia from sbyplcal prolifevative changes consbitubing
dysplasia, although the histological borderline dlviding dysplesia
from carcinoma in situ of the cervix remains imprecise. Siwmple
hyperplasia of the basal cells in the ectocervical snd endocervical
gpithelivm is now identified both in pregnant and non-pregnant
women and the consensus of opinion appsars to favour an increased
incidence of these benign changes during pregnancy.

Opinion is vnanimous wvegarding the increased proliferative
activity of the columnar epitheliuvm in the endocervix during
pregnancy, but the significance of this change in relation to the
nlitimate development of adenocarcinoms of the cervix is at present
unknown. Anaplastic or dysplastlc changes in cervical coluvmmar
epithelium, analagous to those observed in squamous epithelium in
the tissues of the cervix, have not been described. Nevertheless,
evidence of considerable hyperplasie of the columar elements in
the endocervix during pregnancy bas been repsatedly confivmed since
Stieve's (1927) original observations. Measurement of the depth
of the glandular mucosa of the endocervix was carried out by
Flummann {1961), vho recorded that the meximwn depth of mucosa

attained at texm varied from 3 to 6 millimetres, while the depth of
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the mucosa in non-pregnant women vavied from 1.2 to 3.5 millimebres.
The latter author inbroduced a new conceph of bthe anatomical
structure of the cervical glands, which he illustrated by plastie
reconstruction from serial microscopic sections of thick cleared
preparablions of cervices, and which he considered represented an
intricate gsystem of clefis or grooves with innumerable secondavy
glefts or tunnels 1lined by columar eplthelium.

Hypertrophy of the endocervical mucosa during pregnsncy
frequently resulbs in "eversion'” of the mucosa abt the level of the
external cervical os. The inersased incidence of cervical erosion
during pregeancy noved by several authors including Fluhmenn (1948)
and MeLaren (1961) has been asceribed by the latter to the h
physiological mechanism of mucosal eversion, involution of which in
the postpartum period evenbuates in apparent "healing" of large
numbers of the Yerosions',

In a recent comprehensive review and inbevpretation of
ecervical epithelial chenges, Fluhmann (1961) stabes: "rhe epithelia
of the eervix uberi during the course of gestabion undergo marked
prolliferabion, but there are no modificabions peculiar to pregnancy.
Changes that do exlst mirvor the intense hovmonal stimulation which
leads to growbh and acbive secretion, bubt they are likewlise seen in
the nou-pregoant . The oft~-repeated statement that the hormonal
gtinmlus of pregnancy may lead to a type of dysplasia and carcinoms

in sibu thet is fleeting in duration, and disappears within 6 months
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postpartum, seems unfortunate’......"It has been stated that It is
difficult or impossible to dlagnhose carcinoma in sibu during
pregnancy with cerbainby. The implications of the last statement
may lead to traglc results if it should recelve widespread

accepbance without dve reservations.”
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MATBRIALS AND HBTHODS




I. PREGNANGY SERIES

CLINICAL, MATERIAL

Histological éxamination of vissue from the cerviz uberi
wag carried oub in 110 pregnant women receiving btreatment in thres
main hogpitals in Belfast betveen lst October 1959 and
284h February 1962, The patients were under treatment in the
gynaccologicael department of Musgrave Park Hospital or in the
obstebrical wards of the Royal Maternity and Belfast City Hospitals.

These 110 patients constitute the Pregnancy Series.

SHIBCTION OF CLINICAL MATERTIAL

Cervical tissuve from 108 pregnant patients was obtained
during various operative obstetrical procedures carried oub under
general anacsthesia, while the remaining two pabients had cerviecal
polypi only removed during examination withoub anaesthesia. Thus,
selection of pregnant patients for purposes of the present sbtudy
was almost enbirely dependent on the various obstetrical
conplications, developing during their pregnancy, which necessitated
pelvic examination under ansesthesia and which afforded an
opportunity to oblain cervicel biopsey mabterisl simultaneously,

without added risk to the patients themselves (Table I).




Pregnancy Sevies. Obsbetrieal complicabions in 110 pregnant
patients necessitating operabtive treatment under
general anacsthesia

No. of
Obstetrical complication papjents| Priwary operative procedure

Threatened aburtion 8 *Pelvie examination and
' agsessment .
Inevitable or incomplete Evacuation of wierus.
abortion 88
Antepartum haemorrhage ' 9 Pelvic examinabion to exclude

placenta praevia.

Placenta praevia acercta 1 Cagsavean hysterectomy.
Pre-cclampblc toxaemia 2 Surgleal induction of labouy.
Prolonged prognancy i Polvic assessment.
Unsugpected carly 1 Manchester opsvation.

pPragnancy

Total nunber of patients 110

*Includes 2 patients who had cervical polypi removed without
anaesthesia.

The largest group of cases providing cervical biopsy
material was derived from operations for abortion in the first or
second trimesters of pregnancy. Cerviecal tissue was obtained
inadvertently during an early unsuspecited pregnancy in one pabient
who waderwent a Manchesber operation for ubtero-vaginal prolapsc.

The patient was a grand multipara who gave no history of amenorrhoeca
] I 8 xy
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and whose menstrual periods wers profuse and freguent. Dilatation
and curettage yielded a moderate amount of endometyivm and
subsequent histological exeminatlon revealed the presence of
decidua and chorionie villi assoclated with a pregnancy estimabed
to have been approximately 6 weeks in duration.

The clinical state of the cervix was noted in each
patient, bub no case showing elinlcel featurss of fromk malignancy
of the cervix was included in tho Pregnancy Series. ‘Table II shows
the recorded clinical appearance of the cervices in the 110 pregnant

patients 2t the time of obtaining the biopsy material.

TABLE_II

The macroscopic appearance of the cervix uteri in
110 pregnant pabients.

L P "G 1YY 2
Macroscopic appearance of corvix uierd o, of | Percentage

cases of total
Grogion /= chronic infection 39 354
Chronic infecsvion i9 17.5
Polypi | 7 bk
No magroscopic lesion L5 L,0.9

Total number of cases 110 i00.




GLINIGAT, _FEATURES

Agg grovps
The distribution by age groups of the 110 pregnant patients
is shown in Table IIX. The youngest patient was 19 yeavs of age

and the oldest L6 yoars.

ZTABIE LT
Age distribution In 110 pregnant patients

Age Number of pabients

Under 21 7

21 - 25 16

26 - 30 2,
31 - 35 24

36 « BO 21

Ll = L5 ‘ 12

Qver 45 K

Total 110

Fariby

Table IV denobes the distribution of the 110 patients in
relation to the total number of previous viable and non-viable
pregnancies. Twenty-~one patients were primigravidae ard the

remaining 89 patients had had one to 12 previous pregusncies.



ZADLE AV,

AT A

Distribubion of 110 pregnant patients in relation
to tobal number of previous preguancies

. . Mumber of
Total mwber of previous pregnancie L .
u L pr ® Pregnancies | .otients
0 ¢ 9 * e -] [ [ 21
1"3 Y “s te o !{3
l}-"'é a8 P e 59 2_?)
GVGPé o0 e s e ce ?,B
Tobtal 110

Marital status

One hundred and eight of the pregnant patients were
married and two were single at the time of the investigation,

Both wamavried patients were primigravidae.

Trinesber of pregnancy

26,

Biopsy material from the cervices of the 110 patienits was

obbained on only one occasion during cach patient's pregnancy.

Pregunancy Series.

TABLE ¥

Distributlion of cases in each trincster

Trinester
Total
Fiest | Second Thivd
Number of cases 65 31 1k 110
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Table V shows the distyibution of the 110 cases in rvelation Lo the
tvimesber during which the histologlesl inVEﬁtigaﬁicn was carried
oub. Inevitable or inecomplete aboprtion constibtubted the conmmonest
obstetrical complication necessitating operabtive treatment undey
general ansesthesia in these patients, and vesulted in the largest
numbey of biopsy invgatigaﬁiana @ceurfing in the first trimesber.

Confirmation of pregnancy was oblained in every pablent
having incomplebe or inevitable aboriion duvring the first trimester
by histological sxamination of maberial removed from the ubterine
caviby in each case. Verificabion of the presence of chorionic
villi dn the uvberine curebtings was psrticularly essential in
patients in whom curetbage yielded only a emsll guenbtity of tissue
as a result of spontaneous abortion of ths uajor portion of the
ovin before aduission to hospital.

Clinical ldentification of the foetus or placenta was
achisved in cach pablient luvestigated during the second and third

Lrimesters.

Sources of blopsy material

The various types of pathological specimens obtained from
the 110 preguant pabtients for histological study of cervieal tissue
ave convained in Table VI. One hundred and three of the patients
were investigated by cervical bilopsy, which included small cervical

polypi in two cases. From five patients, only cervical polypi,



TABLE, VI

Pregnancy Sewxies. Source ol cervical tissuwe for
histologieal study

Nunber
Pathological spscimen of
patients
Biopsy of cewvix cee sae oo 101
Biopsy of cervix including cervical
polyp voo ves ces oo 2
Cexrvical polyp ves cae s 5
Amputated cervix cas seo o i
Uterus se 6o peo we 1

without blopsy material fyrom the cervix wore obtained for
histological expmination. Opervabive lreatment in the remaining
two patienis yielded the total ceorviz for study in each case, one
patient having a Manchesler operation during an early wnsuspected
pregnancy, and the other requiring Caesaresn hysterectouy for

placenta praevia accreta in the thirty-sixth wesk of pregaancy.

CLINICAL AND PATHOLOGICAL METHODS

Tachnicue employed for cervical bilopsy in pregnant pabicnts

After consideration of the conventional technigues

generally used in biopsy of the cervix it was decided that a

28,
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standard mebhod should be developed in the present investigsbion
snd that this method shounld provide the maxiwmum anount of cervical
epithelivm for informative histologleal study while inflicting the
minimom risk to the patient ov her pregnancy from the procedure.
The principal wdesireble complications to be avolded weres:-

i. Excessive bleeding from the blopsy sibte, which would resuli
in det@riaratioh in bthe patient's peripheral clreulatory
state, especially in the presence of obstebrical
complications already assoeiated with haemorrhage.

2., Interference with the ﬁuﬂaticﬁ of fh@ internal cexvical og
following removal of tissue from this region.

3. The formation of f£ibrous scarrying at the site of biopsy in
the cervix, which, in & subsecquent lebour, might result in
eexvieal laceravion with possible extension to involve the
lower wberine segment.

L. The development of local sepsis in the pelviec orgens.

The teechnigque ulbimstely accepted on vhe basis of these
requirvements entailed the vrewoval by cold knife disseetlion under
strict asepsis, of a veectangular superficial plague of epithelium
from a quadrant of the cervix, inelvding the minimum amount of
widerlying ceorvical stroma, and incorporating epithelium, whenever
possible, from the portio vaginalis, the squemo-columnar juncibion
and the cervical conal. In 85 oub of the 103 patients who under-

went cervical biopsy, tissue was removed from one quadvant of the
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gorvix, elthey the anterior or posterier guadrants being selected.
Of the remaining 18 patients, vwo quadrants of the cervix were
biopsied in 17, and thyreo guadrents in one. Multiple quadrant
biopsy of the cervix was undertaken in the latbter group of cases
during the later steges of the investigation when increasing
coniidence and experience were gained in the use of the technique.
This cervical blopsy procedure was carvied out in every
patient selecbed for investigation, after completion of the
relevant operabive treatment reguired for the primary obstetrical
complication. In each instance, the general condition of the
patient was carefully assessed afber the priwary obgtetrical
operation, and bilopsy of the cerviz was not performed unless both
the obgtebrician and the-anaesthetist were satisfied that the
addivional, proeedure would nobt constitubte any significant hasard

to the pabient,

Technical details of biopsy procedure

Biopsy of a single guadrent of the cervix was performed
in the following wanner:-

The cervix was grasped by two pairs of Libtlewoodis
tiosue forceps, one palr of forceps being epplled to each lateral
angle of the cervix which was held steady. Sponge-holding foreeps

with fine b;ades‘wer@ gubsbitubed to grasp similarly the highly

vageulay cervix of patients in the third trimester of pregnancy in
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order to obviate the brisk bleeding assoclated with the smallest
puneture wounds in such cervices. Using a suwll tenotomy scalpel
blade attached to a Bard-Pavkey handle, the blopsy site was
delineated by four superficial incisions on the cervical eplithelium,
forming a recvangular avea exbending from the normal squamous
epithelinum of the portio veginalis proximally to the eerviecal

canal, The long axie of the wectangulay portion of tissue
coincided with the axis of the cervical canal.

One corner of the blopsy area, over the portic vaginalis
was then uwndercut by superficial strokes with the scalpel until a
emall portion of epithelium was fireed. The free corner of biopsy
tissue was grasped lightly by small finely-toothed dissecting
foreeps, after which repeated superficial undercviting strokes of
the scalpel resulted in the vemoval of a thin plague of the biopsy
orea previously delineated,

Transient, brisk capillarvy ocozing of blood occurred from
the Pow blopsy site in bhe wajority of cases, bub this was
gonbrolled by local pressure using o geuze swab. Arvterlal bleediog
wag not encotmtered following this technigue of blopsy in any
patient and haemostatic control of bleeding by sulure or cautery
was not reguired. Veglnal packing was nobt employed, the raw
cexrvical biopsy sites being allowed to drain freely.

In those patlents submitted Lo mulbtiple quadrant biopsy
of the cervix, biopsy of each guadrant was carried oubt in an

identical mannewr.
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Gomplications associabed with biopsy techoioue

Primary or secondary haemorvhage from the blopsy site
digd not oceur in any of the 103 patients submitted to cervical
biopsy by the described technicue.

Biopsy of the cervixz did not stimulate abortion or
premature labouy in auy patlent luvestigeted while the pregnsucy
was conbinuing.

Ho case of pelvic sepsis was observed following the
biopsy proecedures in any tyrimester. Complete healing with re-
epithelializmation of the bilopsy site and without cicetrieial
deforaiby was uniformly observed in pabients who reported for

pelvic examination, 8 weeks after abortion or confinement.

HISTOPATHOLOGICAL TECHNIOUE

Preparation of specimens for hisbological examination

Pathologlcal specimens of cervix from ell patients in
the Pregnancy Series were submitted to the pathology department of
elthor the Royal Victoria Hospital, or the City Hospital, Belfast,
depending on the related cbatetrical or gynaecological units into
which the patients had been admibied.

Biopsy speeimens of cervical btissue, including isolated
cervical polypl, were fiwed in Helly's solution. A paraffin

block of each specimen was then prepared and one to four sections
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of the block were cub and mouvnted on slides for staining. Sections
of cervical bilopsy specimens were cubt in the plane of the long axis
of the maberial ecorvesponding to the axis of the cervical canal.
This technique ensured bthat ascending levels of cervical epithelivm
were represented in the histological secbion.

The tobal cervix, obtained from two of the pregnant
patients, was initially fixed in 10 pesr cent formalin solution.
On the following day each specimen of cervix was cut in two to
three blocks which were ombedded in paraffin wox. One scction was
then prepaved from sach block and mounted for staining.

ALl sections of cervical tissue were stalned with Havris's

haemptoxylin and gosin.

Histological examination of specimens

In the first instence, specimens of cervical tilssue Lyvom
each patlent in the Pregnancy Series were examined by Lhe senior
pathologists in the Royal Victoria and City Hespitals, Belfast,
sach pathologist being responsible for speclmens svbmibted to his
department from the agsocisted clinical department of obstetrics
and gynaecology. After the pabhologists' peport had been recorded,
all velevant histological sections were collected in a separate
file.

Subsequently, the weiter of the presenl thesis undertook

a detalled histologicel examingtion of the cervical tissue obbalned
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from each pregnant pabient, an average of 10 minubes being spent
on microscople study of the sectlions from each case., A detailed
degeription of the characteristics of the ectocervical and endo-
cervical epithelia aﬁd the squamo~colunmer transitional zmone was
recorded in every instance vhere these tissues were aveilable in
the preparved sections. Assoclated histologieal changes in the
cervical stroma were also nobed. Individval specimens of carviecal
polypl were similerly studled.

Complete observabtions were enteved in a previously
prepaved standard profonsa containing collated elinical and higto-

pathological findings in respect of each patient.

Histological criberia recuived for the disgnosis of epithelisl
Lesions of the cervix

Conformity of opinion regarding the bhasie histological
eriteria veguired for the diagnosis of cervical epithelial lesions
was held by bobth senior patholopists associated with the present
investigation. In addition, the terminology used in reporbing
guch legsions was wiform and confusion of lesions from this source

was avoided.,

Benlgn epiihelial lesions
The eriteria fulfillled for bhe histological diagnosis of

the principal benign epithelial lesions observed during the present
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investigation were as followss-

1. Stratified scuemous epithelium

Basal coll hyperplasia. The main histological feature

in basal cell hyperplasia consisted of evidence of abnormal
proliferative acbiviby in the basal layers of the strabified
sguamous spibthelium. While the morphology of the single layer of
bagsal ¢ells, columnar or cubeidal in shaps, with deeply staining
auclel of wniform sgize, was not sigoiflcantly altered, the para-
basal zone contalned four oy more layers of highly inmature non-
vasuolated cells with falrly large nuclel which exhibited a slight
tendency to hyperchromatism. No alieration occurred in the
nistological characteristics of cells in the clear or cornified
ZONOS o

The conseguent increase in depth of the parabasal sone
frequently resulbted in a total increase in thickuess of the
stratified squamous epithelial layer, but this was not an
invariabla finding. Instances of hyperplasia of the basal cells
wevre noted in relatively "thin® portions of stratified sguamous
eplthelium in which the thickness of the c¢lear and coynified zones
was redueed, Mot move than two-thirds of the tobtal depth of the
sguamons epithellial layer was occupled by basal and parabasgal cells

in any section showing hyperplasia.
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Polarity of the hyperplastic epithelial cells was not
disturbed,; albthough evidence of normal maturation of cells deep
0 the elear zone was lacking. Polarity and matuvation of cells
in bthe superficial zones were normal.

The size of the hyperplastic, immature parabasal cells
varied within relatively amall llmits but individual cells showed
no evidence of atypism or anaplasia. Bvidence of increased
nueleayr mitotic figuves was freguently noted in the basal layer of
cells, bub infrequently in the parabasal cells. Nuclel in
prephase or telophase were the most commonly recognised mibotic
figures observed.

The formation of rete pegs, and evidence of extension of
the proliferating basal cells ln drregular projections into the
underlying ceorvical strome was not a constant feature associated
with basal cell hyperplasia. No interruption of the contlnulty
of the basal cell layer or basement membrane vwas viasible in

sections showing hyperplasisa.

2. Columnar epithelivm

o

(2) Benign hypsrplasia

Beunign hyperplasia of the columnayr elements of the
cervical epithelivm was identified If evidence of hyperplastic
change was present in either or both of the colummar epithelial

components of the cerviz. ‘Thus, hypesrplasia of the columnar
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epithelivm lining the cervical canal, or undue'proliferative
activity in the cervical glendulex epithelium, or hyperplastic
changes occurring simulbaneously in both of these sbrucitures were
accepbed as criberia of benign hyperplasia of the columnay
epltholivm of the cerviz. ‘The hyperplastic coluvuanar cells shoued

conconitent evidence of increased secretory acbivity.

Gervical canal. PBenign hyperplagia of the colummar

eplthelial lining of the canal was vrecognised by the appearance of
two or more layers of colummar cells in the epithﬁlial surface,
which resulied in svratification of the cells and "festooning' of
the cervieal canal surface Lining. Individuel columney cells
phowed little variation in cyboplasmic or nuclear size and no

ovidence of nuclear hyperchromatism or snaplagia.

Cervical glonds., Excessive proliferative activity in
cervical glandular epithelivm was demonstrated by evidence of a
congiderable increase in the number of gleonds of verying sigze,
meny of which ocecurred in dense aggregations which resembled a
"honeycomb® pabtern. Few of these glonds were paseively dilated
but the majority showed evidence of active secretion of muein. In
many instancesy; the cervical glands also showed strabification of
thelr epithelial lining of columnar cells, with conseguent
Infolding of epithelium vesuliing in the appearance of "glands
within glands."  Individual columnar cells were readily identified

by theiy form and noymal sbalning reacblons, and no tendency to
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anaplasia or dedifferentiation of columnar epithelivm was present.

(b) Souemous metaplasia

The histological criteria accepﬁ@d for the diagnosis of
seuanous webaplasia regulred the ideutificatimn of foci of multi-
layered squamous cells of varying sizme and maturivy undevwining or
replacing the columnar epithelinm of either the cervical canal oy
the cerviecal glands. The thickness of the sguemous metaplastic
foul varied from layevs of two or more cells to fully developed
mabure squawous eplithelivm showing stratification. Soguamous
metaplasia oceurring in the squamo-colwmar transitional szone
'reqaired clear histological differentiabion firom contiguous
stratified squamous epithelium of the ectocerviy and, in cases of
doubt, was not accepbed unless asaaciated‘metaplaﬁtic changes were
present at 2 higher level in the cervical canal eplthelium or in
the cervical glonds.

Individual cells of squamous metaplastic foel showed no
wndue variations in c¢ytoplasmice or nuclear size, stained evenly
and closely resembled the eells of the parabasal mone of nowmmal
sbratified squemons epitholiman, Mitoses weye infrequent and
nuclear hypevchromatism was absent in the lamabure squamous cells.

In the present luvestigabilon, thyee principal varieties
of sguanous mebeplasia were identified, derived from those

described by Carmichacl and Jeaffreson (1941) end Flubmenn (1959):-
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(i) Compact sguawous metoplasis. This form was

characterised by solid masses of squamous cells which were either
unlformly immabure or showed vavying degreses of maburation towards
gtravified squamous epithelivwm. No vacuodation due to mucin-
secrebing columnar elemonts was present in these solid foci of
squanous cells,

(ii) SBouamo-columner meboplagie. In this variant of
sguamons metaplasia, focl of metaplastle sguamous epitheliuvm
conbalined o varying number of vacuoles, which ave generally
interpreted as secretory globules of muein derived from columner
elements in the metaplastic focl. In many instences the vacvoles
appeared empty or conbained small guantilises of cellulaxr debris
ageociated with degenerative changes in the columnar cells. The
general appearance of the abypleal epitheliuwm varied considerably
from diserste foel containing a few small vacuoles, situated
usually near the surface columnay epitheliuvm of the cervical canal,
vo extensive areas contalning the abnormal epithelial cells
avranged in trabeculee encloging gland-like lumina, the cells
showing some secrevory acbivity. These "itrabeculations” frecuently
projected from the surfage of the cervicel canal and assumed a
fegbooned appearance.

(ii1) Tenuous souamous epithelium. As advocated by

Flukmann (1959), tenuous sguemous epithelium was regarded as a

varient of squamocus mebaplasia, occurring in the squamow-columnar
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transitional zone. Sudden or gradual thiuning of the mature

stratified sguamous eplithelium of the ectocervix was observed as

it extended from the normal area towards the colwmar mcosa.

From some 20 to 30 rows of squamous cells in orderly arrangement
the abnormal epithelium diminished to a thickness of & to 10 cells
until the layer was composed of two to three rows of squamous
cells at which level, the coluwmnar epithelium of the cansl was
frequently observed undermined by the sguamous layer. From the
upper limit of the attenuated sguamous epitheliun columner
epitheliun extended normally upwarde in the cervical canal.

In the majority of lnstances, a fairly definite line of
demarcation was visible betwesn normal ectocervical squamous
epithelium and tenuous squamous eplbhelium, in which the parabasal
type of souamous cells predominated. In cases of doubt, the
association of tenuous squamous epithelium with the other varieties
of squamous metaplasia previously deseribed was regarded as
evidence of the metaplastiec nature of the abnormal sguamous

epithelium.

Histological lesions of the cervical squamous epithelium,

showing various atypical cellulsr transformations suggestive of
malignaney bubt lacking adequate criteria to fulflll the réquirmenta
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for a diagnosis of carcinoma in situ, were designated collectively
by the term dysplasis. It was fully appreciated thab dysplasis,
as an histologleal entity, lacked precision and frecquently was
impossible to differentiate from carcinoms in situw. UWhile
accepting these limitabtions, the writer vesolved that the subject
of dysplastic change in the cervical squamous epitheliun merited
careful conslderation during the coursé of the present
investigation as previous reports in the literaiure had yielded
widely conflicting evidence of the incidence, aature and
significance of atypical epithelial lesions in the cervix during
pregnancy.

In the present study, the ecellular characteristics
comprising the general histological patbern of dysplasias ave

defined as follows:

Cellular fealures

Abnormal veristions in cytoplasmic and nuclesr size with
increased mitobic activity involving the cells of both basal and
parabasal zones.

The occasional pregence of giant and multinueleoated ecells,

Lack of uniformity in staining reaction of nuclel.

Loss of polarity of cells in the basgl layers.

Bvidence of partial loss of normal maturation and
stratification of cells in the deeper layers of the sguamous

epithelium,
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Finally, emphasis was placed pre-eminently on the absence
of involvement of the total thickness of squamous epitheliwn, the
dysplastic characteristics being limited to the deeper layers of
the epithelium, with the superfiecial squamous cells showing

evidence of normal differentiation and maturation.



II. CONTROL SBLRIES

CLINICAL, MATERIAL

One hundred and ten non-pregnant pabtients were selected
to form the Control Serdes. These patients underwent various
gynaecological operations in the gynesecological depavtments of
the Royal Victoria Hospital, Musgrave Perk Hospital, the Samaritan
Hospital for VWomen, and the Ulster Hospital for Women and Children,
Belfast, between 1st Jamwary 1959 and 30th June 1962, a periocd of
investigation which corresponded in time as closely as possible

to that of the Pregnaney Series,

PRINCIPINS GOVIRNING SEIRCTION OF CONTROL SURIES

After prolonged consideration, it was resolved that the
Control Series shouvld constitute a atrietly'comparable group of non-
pregnant patients who were individually matched for age, parlty
and marital status with cach patient in the Pregnancy Serles. The
predominant aim of this scheme was to eliminate any possible influence
of three major factors on the comparative histological findings in
the two series of patients. These three factors were age, number
of previous pregnancles and marital statuws. Consecuently, it should
be possible to agsess the results of the investigation largely in

relation to the gravid state, the remaining major feature of
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difference between the two groups.

In order to eliminate any influence or effect of recent
pregnancy on the cervical histology of non-pregnant mulbtiparouns
patients, it was required that each mulbipers would qualify for
inelusion in the Control Series only if the btime lapse between
the date of termination of her last pregnancy and the date of

cervical biopsy exceeded 12 weeks,

METHODS OF SEIRCTION OF NON-PREGNANT PATTENTS

In the first instance a comprehensive list of the age,
number of previous preganancies and warital status of each patient
in the Pregnancy Series was compiled. HRoference was then made
to the files of benign histopathological fepurts covering the
years 1959 to 1962, in the pathology departments of the Royal
Vichoria and City Hospiitals, Belfast, to which all gynaecological
specinens from the various hospitals in Belfast and adjacent
regions were submitbed. Histological reports on cervical tissue
removed from all patients whose ages lay within the age limits of
the Pregnancy Series were recorded, and cross reference voas made
subsequently to the clinical case records of each patient thus
identified. |

The elinical records of some 1,200 gynaecological patients

were obbained by this mebhod, and each non-pregnant patient whose
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age, perity and marital stabtus matched one patient in the Pregnency
Series was selected for inclusion in the Control Series. In this
nienner, 80 non-pregnant patients were found suitable for ineclusion

as paired controls,

The remaining 30 patients in the Pregnency Serics for whom
no matched non~pregnant patient was obtained by reference to
pathological records, were paired by a prospective selection of non-
pregnant pabients for cervical biopsy. As a result of this
programme during the last third of the period of investigation, .
cervical biopsy material wes obbained from 30 non~pregnant patients
admitted for various gynaecological operatlons from the waiting lists
of the various hospitals previously mentioned. These 30 patients
individually metched the renaining 30 pregront patients in respect
of the required three major fastors.

The elinicel stote of the cervix was noted in every non-
pregnant patient, bub, as in the Pregnency Series, cases of invasive
malignant disease of the uterus weve execluded from the investigation.
Table VIL describes and compares the incidence of the macroscopic

changes seen in the cerviees in the twe groups.
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ABLE VIE
A A D i PR TN

The maerescople appearence of the corvix uberi in 110 non-

pregasnt peblents (Conbrol Sepies) end 110 prognsut
paticnbs {Fregnancy Series)

Conbrol Sories Pyagnancey Hevies

Tacroscople HpPesTanc roeiner e i e

Hm‘ﬁggﬁggéﬁiﬁygiggmﬂ Ho. of [Pergontage | No. of |Porcentage
] . pablents| of total | pablents| of total

Brosion - chronio

infe¢tion L8 3.6 39 354
Chronie infection ) 31.0 19 173
Polypi 4 306 7 Gl
No mwacroscople lesion b, 2.6 h5 509
Pobal punboy of ceses 130 1000 110 100.0

GLINTCAT, FENTURES

Ape. grouns

The disteribution by ape groups of the 110 non~pregnent
pabients wap identical to thet of the 110 preoguant potients
{Toble VIIL). Bach nopepregusnt pablent was in the pame yoay of

life as the corvesponding pragnent pabient.
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TABLE  YITL

Age distribubion in 110 non-~pregunant patients
(Control Series) and 110 pregnant patients
(Prognanty Series)

Number of patiabs
Age -
Control Series | Pregnancy Series

Undey 21 | 7 7
21 - 25 16 16
26 - 30 b 2h,
31 - 35 2h 2
36 « 4LO 2L, 21
Li - L5 12 12
Over 45 3 3
Tobal 110 110

Poardby

Tach pregnant pabient was mabched with a non-prognant
patient of identical age fovr the total number of previous viable
and non-viable pregunancies. Thus, in the instance of a primi-
gravida aged 20 years included in the Pregnancy Series the
corresponding non-pregnant pablent required to be aged 20 years
and to have had no previoug pweghancy in ovder to qualify for
inclusion in the Control Sewyies. Simllarly, a patient aged 35
years investigated during her eighth pregnancy requirved a non-

pregnant "Control" patient aged 35 years who had had seven previocus
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viable and non-viable pregnancies, respectively matched in number.
Table IX shows the parity distribusion of the 110 non-pregnant and

110 pregnant patients for comparison.

JABLE  TX

Distribubion of 110 non-pregnant patlents (Control Series)
and 110 pregnant patients (Pregnancy Series) in
relation to total number of previous viable

and non-viable pregnencies

Pobal number of previous Number of patients
pregnancies
Control Series Prognancy Series

Nil 21 21

i-3 L3 L3

h -6 23 23

Over 6 23 235
Total 110 110

Maritoal statuns

The two unmarried primigravidae in the Pregnancy Series
were mabched with two single, nou~pregnant nulliparous patlents of
identical age. The remaining 108 non-pregnant patients were
mayried, Consequently, thd marital steius of each pabtient in both

series was ldenitical.
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Time loapse since lost pregnancy

The medien interval elapsing between the bermination of
the lasgst pregnancy and the vemoval of cervical tisgue for
higtological examination in the 89 parous patients was two years.
The shorbest inberval recovrded waz 13 weeks in one patient, and the

longest 15 yoars also in one pablient.

Assoclated pynaecologicel conditions

Table X shows the various primary benilgn gynaecologiecal

lesions necessitobing operative treatment of patients in the Control

Serieg.
TABIE X
Control Series. Primary gyneocologicel condition in
110 non=-pregnant patients
No« of pabienvs

Cervical infection 4/« erosion ...  cee L1
Bxeessive or lvvegular menstrual blesding 33
Utero-vaginal prolapse ces  ave  cae 21
Primary dysmenoryhoea e cos ces 5
Endometbriosis s29  soe  aes  see 3
Chronie pelvie pain ces  oee  sse 3
Infe’i.ﬁ."“hili’i}y [N ) L) v 909 LR 2
Uterine fibroids veo see o n vew i
Dermoid cyst of ovary ots  sss  sans i

Tobval nuuber of patients 110
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Histological exsmingtion of endomebrivm from every non~pragnont
patient was carried oul, cursbiage being performed, in addition %o
cervieal biopsy or ampubation, in all cases not requiring btreatment
by hysterectomy. o histologlcal evidence of early wnsuspected
pregnancy or recent shortion was found in any of the patients, and

no case of genital cancer was inecluded in the series.

Source of biopsy maverial

Table XL denotes the varieties of pathological specimens
obtained from the 110 non-pregnant patients and available for
histological study of the cerviz. Also included in Teble X1, for
comparison, are the corresponding {igures in respect of the

Pregnancey Series.

TABIE _XI

Source of cervieal tissue foy histologleal study in the
Control Series and in the Pregnancy Series

-

Number of patients

Pathological specimen
Control Sevies | Pregnancy Series

Blopsy of cervix 69 | 101

Biopsy of cervix including

cervical polyp 4 2
Cervical polyp = 5
Ampubated cevvix 19 1
Uterus 18 1

Total nunber of patients 110 110
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A total of 73 non-pregnant patients were submitted to
biopsy of the cervix. TFour of these specimens included cervical
polypi. In the remaining 37 non-pregnant patients, the whole
cervix was available for histology, in 19 cases following Manchester
operation and in 18 following total abdominal hysterectomy or

vaginal hysterectomy.

CLINICAL AND PATHOLOGICAL METHODS

Operative technioues employed

The majority of patients investigated by cervical biopsy
waere dealt with by differvent operators. In these cases a
conventional wedge bilopsy of the cervix centred on the squamo-
columar junction was exeised. The superficial cervical biopsy
technique, adopted in the investigation of the Pregnancy Series,
was omployed in the remaining non-pregnant patients on whom the
author personally operated, bissue belng excised roubinely from the
anterioy and posterior (uadrants of the cervix.

Conventional operetive gynaecological technigues for
abdominal. and vaginal hysterectomy snd Manchester operation were
enployed by various operators in the four gynasecological departments

in which the patients included in the investigellon were treated.
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HISTOPATHOIOGICATL, THECHNIOUE

Preparation of specimens for histologiesl oxaminetion

Specimens of cervical tissue from 2ll pabients in the
Gontrol Series were submitted to £h@ departments of pathology of
either the Royal Viecloria Hospital or the City Hospital, Belfast,
according to the particular gynaecological units which they served.
Consequently, the techniques employed in preparation of cervical
tissue for histologleal examinabtion in all eases included in the
Control Series were ldentical to those described for cervical

specimens in the Prognency Series.

Histological examination of specimens

Histologiecal sections of cervical tissue from 110 patlents
included in the Control Series were obtained from the laboratory
files of the pathology departmente in the RoyaI.Victaria and City
Hospitals, Belfast. FBach microscopic slide was enbered subsequently
in & separate file for further detailed scrubiny. The histologleal
reports, previously issued by the senior pathologists concerned,

were avallable ln respect of cach specimen of cervical tissue.

A systematic histological study of cervical tissue
obtained from each non-pregnant patient in the Control Series was

then undertaken by the present author. The delalled examination
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of histological secbions was conduchted acecording bo the routine
method adopted in the Pregnancy Series, an average of 10 minutes
similarly being spent on the gtudy of cervical tissue from each
non~pregnant patient.

Histological findings were vecorded in cach case, on a
previously propared comprshensive profoyma containing collated

clinical and pathological feotures.

Histological criterias required for the diagnosis of epithelial

lesions of the cervix

The criteria for diagnosis of epithelial lesions of the
cervix adopted in the luvestigation of non-pregnant patients were
identical to those obtalning in the study of the Pregnancy Sevies.
An uwniform classification, therefore, of beanign and suspiecious
gpithelial lesions was maintained in the investigabion of both

pregnant and non-pregunant patlients.

N
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MOoDEH OF PRESENTATION OF RESULTS

The results of the present histological investigabion are
presented on a comparvative basis between the Pregnancy and Control
Series of patients in the case of every epithelial leslion relevant
t0 both groups. Evaluatlon of resulbs in any selected sub-group
of pavients in the Pregnancy Series is compared with that in the
corrasponding sub-group of the fontrol Series,

The histologleal charyacteristics and incldence of benlgn
lesions of the cervical eplihelium ave described in the two major
enabomical fields of the cervical surface -« the siratifisd squamous
eplthelium of the eetocervix and the columnar epithelivm of the
endocervix, the histological boundaxy between these two compartments
being the sguano~colummar Junction. When econsidered relevent o
the investigation, assoclabted histological findings in the wder-
lying cervical stroma ave vecorded,

Microphotographs of histological sections are presented o
illustrate microscopic featurces observed in the cerviesl tissue of
both pregnant and non-pregnsnt women. Microphotographs of several
comparable lesions in both series of patients have been taken in
order to illustrate comparative features,

Statistical analysis of vesults is presented in each

section where this is applicable. The convenbtional definition of

.
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vesults held to be statistically significant is employed in the
present lavestigation. Thus, results wlikely to arise by chance
more then onee in 20 trisls (P < 0.05) are aceepted as statistlically
gignificant. Most of the tests of significance usged in the present
thesis are based on the X test to which Yates! correction has been

applied (Hill, 1955).



56.

BENIGN EPITHELIAL LESTONS
QF THH GHRVILX

BUTOCTRVIX

Stratified squamous epithelium of the ectocervix was
“included in gervical material obtained from 79 pregnant and 78 non-

pregnant patlents respectively in each series (Table XII).

FPABIE XII

The number of patients in the Pregnancy and Control Series in
whom stratified sguamous epithelium of the ectocervix vas
available for histological study

Preguancy Series Control Series
No. of | Percentage | No. of | Percenbage
cases of tobal | cases of total
Betocervix included in
pathological spscimen 79 71.8 78 70.9
Getocervix nob included
in pathological specimen 21 28,2 32 29.1
Total 110 100.0 110 100.0

The absence of sctocervical epithelium in approximotely 30 per cent
of patients in both Prepgnency and Control Series was abtiribubed to

inadequacy of the biopsy material which failed to include a portion



of the portlio vaginolis, In many of these patients, however,
extengive erosions wers present over the portio vaginalis, which
resulited in conbraction of the avea of squamous surface available
for biopsy.

Fortuitously, the 31 pregnant and 32 non-pregnant women
whose cervical biopsy did not include ectocervical stratified
squamous eplthelivm were distributed fairly evenly in relation to
age and parity groups in each series (Figs. 1, 2, 3 and 4). The
resuliing sample of patients in whom ecviocervical eplihelivm was
avallable for study in the Pregnoncy Seriss was coumparable in terms

of age and parity with that in the Control Series.

Basal Cell Hyperplasia

2y

CLomparative incidence

Histologlical characteristics of basal cell hyperplasia
of the strabified squamous epiiheliuvm of the ectocervix were found
in 1 (17.7 per cent) of the 79 proguant patients, compared with
10 (12.8 per cent) of the 78 non-pregnant women (Table XIIIL). The
difference in incidence of this lesion between the pregeant and the
non~pregnant women is not statislically sigonificant.

The remaining 65 pregnont and 68 non-pregnant patients
showed no sbnormal histologleal featuves in the basal layers of the

strabified sguemous epivhelium.
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TABLE XILT

The histologicel findings in the basal layers of the stratified
sguamous epitheliwn of the ectocervix, in 79 pregnant and
78 non=pregnant pablents

Pregnency Series Control Serises

No, oi | Percenbage | Ne. of | Percentage
eoses of tobal cases of total

Normal basal layer 65 82.3 68 872
Basal cell hyperplasis b 7.7 10 2.8
Total No., of cases 79 100.0 78 100.0

o= 0,838
D.F. = 1
0.50 >P >0,30

Influence of age

Toble X1V and Fig. 1 illustrate the distribubtion of basal
cell hyperplasia in 14 pregouant patients in relation to the age
groups of the patients and also in relation to the age groups of all
patients in the Pregnency Series. The corresponding vesulits fow
the 10 non-pregnant patlents in the Conbtrol Series are shown in
Table XV and Pig. 2. The figures avallable from analysis of cases
of basal cell hyperplasia in bobh series are too small for statistical
comperison in velation to age distribution of the lesion. However,

vhe general btrend of age distribubion of basal ¢ell hyperplasia is
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plnilar in both series, the lesion occurring in pregnent and non-

pregoant patients aged 21 to 4l years.

TABLE XAV
Distribution of basal cell hyperplasia in 14 pregnant patients
in relablon to age groups of all patienvs in the
Pregnancy Scories

Histological features of | Age groups Pobal

e o K T e P P PP P

Stratificd squamous

epithelivm sbaent b 3 10 5 7 2 w 31

Normal basal layer 3 11 i I 13 10 3 65

Basal cell hyperplasia - 2 3 5 L - - 1
Potal No. of cases i 16 28 | 24 25 12 3 110
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Pigure 1. Fregnency Series. Distribution of 14
cases of basal cell hyperplasis in relstion to are
groups of total series.
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Distribution of basal cell hyperplasia in 10 non«pregnant
patients in relation to age groups in all patients
in the Contyrol Series

61,

Age groups

Histological features of | . Total
sbratified sguamous Under Over| Yo.0f

epithelivm of ectoecervix 2£ 21~25126-30(31-35| 36-A0| L1-45 hé cases

Stratifisd squamous

epithelivm absent 5 8 6 8 3 2 - 32

Noxmal bagal layer 2 7 15 15 i7 9 3 68

Bagal cell hyperplasia - 1 3 1 L | - 10
Total No. of casey i 16 24 21 25, 2 3 110

*1 patient eged 41 years
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Fipure 2. Control Series. Distribution of 10 cases

of basal cell hyperplasia in relation to age groups of
total series.
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Influvence of parivy

The relationship of basal cell hyperplasia to pavity in
pregnant and non=pregnent patients was investigebed (Tebles XVI and
XWIL; Pigures 3 and h). As in the study of age distribution of
the lesions, the individual figures in relation to parity groups in
bobh series were not sufficlently lavge to permit stobvistical
evaluation and comparison. Despite the paucity of material, the
resulis avalleble indicate that basal cell hyperplasia occurs in
pregnant and non-pregnant women of all parities studied and also in

those who have had no previoits pregnancy.

TABLE  XUX

Distribubion of basal cell hyperplasia in 14 pregnent paticnts
in velation to parity¥* growvps of all pabtlents in the
Pregnancy Series

Histologieal feabuves of | Tobtal numbor of previous viable | potal

stratified scuanious and non-viable pregnencles Ho.of
epitheliom of sctocervix Wil 1=3 L-6 | Over 6| €8s
Stratified squamous
epithelivm absent 9 ik b L 31
Woxmal, basal layer 9 23 15 18 65
Bosal eell hyperplasia 3 6 b 3 il
Total No. of cases 21 L3 23 23 110

*Parity includes the total aunber of previous viable and non-viable
pregnancies,
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TABLE HVIT

Distribution of basal cell hyperplasia in 10 non~pregnant patients
in relation to parity® groups of all patients in the Control Series

Histological features of Total numbe? of preavious Yiable Total
stratified squamous and non-viable pregnancies No.of
Itheliuwm of echocervis e ases

epithelium of ect ix N1 1-3 bt over b cases

Stratified squomous

epithelimm absent 7 15 5 5 32

Noxmal basal layer 12 26 15 15 é8

Basal cell hyperplasia 2 p: 3 3 10
Total No. of cases 21 L3 23 23 110

#Parity includes the total nuwuber of previous viable and non-viable
pregnanciles.
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Trimester distyibution

Digbribution of the 14 cases of basal cell hyperplasia in
the Pregnancy Series was studied in rvelation to the trimester of
pregnancy during which spseimons of cervical itissue were obtained
from the patients (Figure 5). The lesion was observed in a small
proportion of patients ln each trimester of pregnancy, the largest

oumbey and proportion of cases oecurving in the second tyrimester.

65 - EZ;/ Stratified squamous
60 - 23}/ //| epithelium absent
{;2;2 Normal basal layer
50
@ ’ < Basal cell hyperplasis
S 40 -
Tpod
(%]
30 7 g
; //
3 20
£
10 - 2
1 [T
st 2nd 3rd
Trimester

Figure 5. Pregnancy Series. Distributlion of 14 cases
of basal cell hyperplasia in relation to triunester of
pregnancy.
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Rerabinizotion of the schocervical epibhelium
[Fm 07 5 E o o Tt R B R T FER S T S T e e B S RN T e S S P A BT e WL VSRR L st w3

Comparative inecidence

Iixcessive formation of kerabtin in the cornified zone of
the stratified squamous epithelium was noted histologically in thres
of 79 pregnant and 21 of 78 non-prognant women {Table XVIII). The
difference in incidence of kepatinization between the btwo groups is

gbatistically highly significant.

ZABLE  XVILT

The incidence of keratinlzation of the ectocervical strabified
squamous epithelivm in 79 pregnont and
78 non~prognant pabients

” (Ao . e iy g
Histological findings Prognancy Seviles | Control Series
PN XY a1y laeal S
ecbocervical epithelium No. of cases No. of caszes
Keratinization 3 (3.8) 21 (26.9)
Normal cornification 76 (96,2) 57 (73.1)
Pobal mmber gtudied 79 78

Figures in parventheses denote percentage incidence of
keratinization and covnlfieation in each group.

X o= b5
i)o].?q = 1
P < 0.001
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Influence of uvtero=-vaginal prolapse

Comparative statistical evaluwation of the influence of
ubero~vaginal prolapse on the incidence of keratinization in the
pregnant and non-pregnant series of women is not possible, asg
individual patients in each series were not matched for the factor
of prolapse. In any event, such an effort to match pregnant and
non-pregnant patients for degrees of prolapse would have been
extremely difficult, in view of the rarity of wmajor degrees of
ntero~veginal prolapse complicating pregnancy.

Of the 21 ndnmpregnant patients who had keratinized
ectocervical epithelium; 13 were suffexring from major degrees of
ubero-vaginal prolapse. None of the three pregnant patilents
showing keratinization of the ectocervical epithelium had any
significant degrec of prolapse, but on the other hand, a major degree
of utero=-vaginal prolapse was not observed in any patient in the

Pregnanecy Series.

Age and pariby

The age and parity distribution of three pregnant and 21
non~pregnant patients showing keratinization of the ectocervical
stratified squamous epithelium are contained in Tables XIX and XX,

In the non-pregnant group of patients, the majority of women were
more than 35 years of age and had had one or more previous pregnancies.
All three pregnant patients were multiparous and two patients were

more than 35 years of age.
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TADIE _XIX

Keratinization of ectocervical stratified scquamous
epithelium in relation te age groupings of throe
pregnant and 21 non-pregnant patients

Prognency Series | Conbrol Series
Age group
- No. off cases No. of cases
35 years and under 1 8
Over 35 years 2 13
Total 3 21
IABLE XX

Keratinization of ecbocervical stratified squamous
epitheliuwm in relation to parity of three
pregrnont and 21 non-pregnant pablents

Pregnancy Series | Control Series

Parivy v
No, of cases No. of cases
Nulliparous 0 2
Multiparous 3 19

Total 3 21
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EIDOCERY IX

Columnay epithelivm of the endocervix was included in
cervical tissue obbained from 105 pregnant and 109 non-pregaant
vomen respectively in cach series (Table XXI). The vomaining five
pregnant pablents in whom endocervical epitheliwn was not avalilable
for study had been btreated by removal of cervical polypi without
gimulteneous biopsy of the cerviz. The individual non-pregaant

patient excluded from investigation of the endocervical epithelivm

had had cervical biopsy which included only ectocervical stratified

squamous epithelium.

TABLE _XXT
The number of patients in the Pregnancy ond Conbrol Series in
whom columnay epibhelivm of the endocervix was available
for histologlcal study

Pregnancy Sevies Control Series

Pathological specimens
of cervix No. of | Percentage | No. of| Percentage
cases of tobal | cases | of total

Endocervix included in
pathologlcal specimen 105 95.5 109 99.1

Endogcorvix nob
ineluded in pabhologl-

cal specimen b 1 0.9

k%24

Total 110 100,0 110 100.0
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The squamo=-columnar Ltronsitional zmone was identified
histologically in 79 pregunent and 77 non-pregnant patients. As
previously described (Table XII), stratified scquawous epithelivm
of the ectocervix was obtained only from 79 pregnent and 78 non-
pregnant patients, and continuily of the epithelia of ectoecervii
and endocervix wos viswelised in all 79 specimens from the pregnant
group and all bub one of the 78 speciwens of the non-pregnant

group.

Benien hyporplasia of coluwmuar epithelium

Comvarasive ingcidence

Histological features of benign hyperplasia of the columnar
opithelivm of the endocervix weve observed in 34 (32.L4 per cent) of
the 105 specimens from prognent patients and 20 (18.3 per cenb) of
the 109 speecimens from non-pregnant women (Teble XXIT). This
difference in incidence between the preguent group and non~pregnont
group of patients is stabisbically significant.

The endocevvical columay epibthelivn studied included the
surface eplithelivm of the cervical canal and the epliheliuvm lining
the cervical glaonds. The distribution of hyperplastic changes in

Phese sites is Lllustrated in Table XXIIX,
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Comparabive ineidence of benign hyperplasia of columnar eplbheliuvn
in the endocervix in 105 pregnant and 109 non-pregnent pationts

Tndocervieal Pregunancy Series Control Series |
columnay
) ‘ No. of Percentege No. of | Percentage
eplthelium cases of total cCaues of total
Benign hyperplasia 34 324 20 18.3
No hypewrplasia 71 67.6 89 81.7
Total 105 100.0 109 100.0
%2‘ &5 t’-&oﬁéf}
DF. = 1

0.0 > P >5.02

TABLE, _XXITI

Distribution of benign hyperplasia of columnar epitheliwm in
the endocervix of 34 pregnant and 20 non-pregonont patients

Colwmayr cell hyperplasia

Pregnoncy Series

GControl Series

Site Hunber of cases | Number of cases
Surface epithelivm only i )
Surface -+ gland epitheliuvm i1 3
Gland epithelium only 22 16

Toval 34 20
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Hyperplastic features occurred move frecuently in the
cervical gland epithelium in both series of patients; However,
the surface epithelium of the cervical canal was involved in o lorger
proportion of pregnant than of non-pregnant pabients,

In order to make comparison of the inciﬁence of benign
hyperplasia in the pregnant and the non-pregnent patients more
accurate, each patient in the Pregnancy Series was matched with a
patient in the Control Series, who was of idenbtlcal age, parity and
nmarital status. From the two series, it was posgible o match 104
patients, from whom endocervical epithelium was available for
comparative study. Thirty-four (32.7 per cont) of the 10 pregnant
and 20 (19.2 per cent) of the non-pregnant women showed histological
features of benign hyperplasia of the endocervical columawr
epitheliuwn (Table ¥XIV). The difference in incidence of the lesion

between the two matched growps is statistically significant.
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TABIE  XXTY

Compavative incidence of benign hyperplasia of columnar epithelivm
in the endocervix in 104 pregnant and 104 non-pregnaut patients
(Bach pregnant pabtient matched for age, perity ond marital
gbobtus with o non-pregiuent pabient)

Pregnancy Serles Control Series
Endocervical ‘ -
colummary epithelium No, of|Percenvege| No. of | Percenbege
cases | of total | cages of total
Benign hyperplasia 34 32.7 20 19.2
No hyperplasia 70 67.3 8 80,8
Total 104 1C0.0 10, 100.0

%G m },,207
D, = 1
0.05 SP >0,02

Tedmester distribubion of benien hyperplasie

The occurvence of benign hypewrplasia of the endocervical
columnar epdihelium in relation to the trimesters of pregnancy wes
invesbigaved in 105 pregnant patiente and the results are shoun in
Table XXV, Although the incidence of benign hyporplasia varied
appreclably in each btrimester, and the higheost incidence occuryed
during the third trimester, these variations are not sbatisbically

gignificant.
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TABLE XXV

Incidence of benign hyperplasia of the endocervical columnar
eplthelium in 105 pregnant patients in relation to the
trimesters of pregnancy

Hyperplasia No hyperplasia | Total No.
Trimester pregnant
No. of patients| No. of patients| paticente

Firet 21 (33.3) L2 63
Second 8 (26.7) 22 30
Phird 5 (L1.7) 7 12
ALL trimesters 3h (32.4) 71 105

Fipgures in parentheses denote percentage incidence of hypex-
plasia in each trimesteor,

% = 0,925
DJF#F, = 2
0,70 >P >0,50

Influence of age

The actuwal effect that age might have on the incidence of
benign hyperplasia was investlgated in the pregnant and non-pregnant
women. The results in both series of patients were snalysed
according to age groups (Tables XXVI and X¥VII). These results are
illustrated graphically in Figure 6, exemination of whiech suggests
congiderable variation in incidence of the lesion between pregnant
and non-pregnant patients in at least one age group, namely those
patients aged 31 to 35 years. The small nmunbers of cases occuryring
in most age groups, particularly those in Control Series patients,
were judged to be insufficlent to justify valid statistical

comparison,
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Incldence of bonign hyporplasia of the endocervical columnar
epithelivm in 105 pregnant patients in relation to age groups

Munber of patients

flistological Total
Lindings 4in Age groups No.o?
Proguency Séries patients
19-25 | 26-30 | 31-35 | 36~-40 | Li-46

Hypexrplasia 8 5 13 5 3 34y
(34.8)] (22.7)| (56.5)] (22.7)| (20) | (32.%)

No hyperplasia 15 17 10 7 | 12 71
Total, 23 22 23 22 15 105

Pigures in paventheses denote percentage incidence of hyper-
plasla in each group.

TARLE HRVTE

Incidence of benign hyperplasia of the endoceyvical columnay
epitvhelivm in 109 non-pregnant patients in relation

to age groups

Nunber of patients

Histological . Total
findings in Age groups Mo. of
Control Sexles 19~25 | 26-30 | 3135 | 3640 | 4146 | PEEICONES
Hyperplasia 5 3 b 6 2 20

(21.7)| (12.5)[ (17.8)| (25) | (13.3)] (18.3
No hyperplasia 18 21 19 18 13 89
Total 23 24 23 2l i5 109

Figures in parentheses denote percentage incidence of hypers
plasia in each group.
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Figure 6. Comparative incidence of benign hyperplasia of the
endocervical columar epithelivm in 105 prognant and 109 non-
pregnant patients in velation to age group. {Shaded areas

denote benign hyperplasia).



It was considered that the most relevant statistical
information obtainable in the present serles of cases would vresuli
from evaluation of the incidence of benign hyperplasia in relation
to wider sge groups, involving larger samples. Accordingly, the
results were analysed in both series in welation to two largor age
groups cansisting of patients aged 30 yeors and uvnder, and pstiente
over 30 years of age.

Prelininavy investigation of the Pregnancy Series pstients
revealed no signlficant varviabion in the lnecidence of hyperplosia in

patients under or over the age of 30 years (Table XXVIII),

TABLE  XAVILT

Incidence of benign hyperplasia of the endocervical columnay
epithelium in 105 pregnant patients in relation to the
higher and lower age groups

Number of patienbs
Hisbologlcal findings o v Total
in Age groups No. of
Dy « L2 wnd e % e e
Pregnancy Sexies 30 years and over 30 vre patients
under Y yrS.
Hyporplasia 13 (29) 21 (35) 34(32.4)
No hyperplasia 32 39 71
Total L5 60 105

Figures in parentheses denote pevcentege ilncidence of hyper-
plasia in each group.
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Similorly, there was no significant difference in the distyibution
of hyperplasila among patients in the Conbtrol Series in relation to

age (Table XXIX).

TABLE _XXTX

Incidence of benlgn hyperplasia of the endocervical colvmnar
epithelium in 109 non-pregnant patients in relation to the
higher and lower age groups

‘ Number of patients
Histological findings Total

in Ape groups No. of
Control Series 1 patients
30 yoars and ety
under Over 30 years
Hyperplasia 8 (17) 12 (19.4) 20(18.3)
No hyperplasia 39 50 89
Total . L7 62 109

Figures in parentheses denote percentage incidence of hyperplasia
in each group.
Z
% = 0,0038
bF, = 1
0.98 > P>0.95

The results in Tables XXVIIT and XXIX are incorporated
graphlcally in Figure 7 for comparative evaluation. Despite the
appreciable differences in incidence of hyperplasia between pregnant
and non-pregnant women in the same age groups, these variations arve

not statistically significant (Tables XXX and XXXI).
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of the endocervical columnar epiltheliuwm in 105 pregnant end
109 non-pregnant. patients in relotion to the hipher and
lowexr age grovps. (Shaded areas denote benign hyperplasia).
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TABLE, XXX

Comparative incidence of benign hyperplasia of the endocervical
columnar eplthelivm in 45 pregnant and A7 non-pregnant patients
aged 30 years and undey

Group aged 30 years and uvader

Histological findings Pregnancy Series Control Series

Humber of patieanbs| Nusber of patients

liyperplasia 13 (29) 8 (17)
No hyperplasia 32 39
Total L5 L7

Figures in parentheses denote percentage incidence of hyper-
plasia in each gFoup.

L

% w1227
D.F. = 1
0.30>P>0.20

TADLE ~XRYXTL

Compavative incidence of benign hyperplasis of the endocervieal
columnar epithelivm in 60 pregnant ond 62 non-pregnent patl@ﬂbs
over 30 years of age

Group aged over 30 yeavs

Histological findings Pregnancy Series Control Series

Number of patients| Number of patients

Hyperplasia 21 (35) 12 (19.4)
o hyperplasia 39 - 50
Total 60 62

Figures in parentheses denote perceniage incidence of hyper-
plagia in each group.
4
A= 3,031
Do = 1]
0.10>P>0.05
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Influence of parity

The relationship of parity to the incidence of bhenign
hyperplasia was investigated by enalysing the resulis in both
gories in groups of patienvs who had had varying numbers of
previcus viable and non-viable pregnancies, and in women who had
had no previous pregnancy. JIn the Pregnency Series benign hyper-
plasia occurred in patients in all parity groups end also in primi-
gravidae, the highest incidonce bsing found in women who had had

one to six previous pregnancies (Table XXXIIL).

TADLE FYXALT
Incidence of benign hyperplasia of the endoeervicel columnar
epithelimn in 105 pregnent patients in welation to the botol
number of previous viable and non-viable pregnancies

Number of pablents

Histologleal findings Tobal
in Previous pregnancies No. of
Pregnanecy Series 0 1=3 lyobs o6 patients
Hyperplasia 6(30) | 16(40)| 9(409)| 3(13) 34(32.4)
No hyperplasia 1h 24y 3 20 2!
Total 120 40 22 23 108

#inclwdes viable and non~viable pregnancies.

Figures in purentheses denote percentage incidence of hyper-
plasisa in each group,

In the Control Series, benign hyperplasia was not found in the
group of 20 patienvs who had had no previous pregnancy, while the

distribution of hyperplasia in the remaining patients was fairly



uniform in relation to different parity groups (Table XXXILIT).

TARLE L TTT

Incidence of benign hyperplasie of the endocervical columnar
epithelium in 109 non-pregnant patients iu relation to
the total number of previous viable and non-viable pregnancics

; " o t.“’i“"LS e, l
Histological findings Number of pablent | Total
in Previous pregnanciess No. of
Control Serlewn 0 1=3 b6 >6 patients
Hyperplesia - | 9(20.9)| 5(21.7| 6(26.1) 20(18.3)
No hyperplasia 20 |34 18 17 89
Total 20 |43 23 23 109

#Tncludes viable and non~viable pregnanciles.

Plgures in paventheses denobe percentage incidence of hyper-
plasia in each group.

The results in Tebles HXIT and XXXTIT are represented
graphically in Plgure 8 for compavative study. Comparison of the
vegulte in identieal groups of sach series of patlents suvggests
that the greatest difference in incidence of hyperplasis occurs in
women who have had no pravioﬁs pregnancy.  Subsequent pregnancies
up to the sixbh, appear to be associabted with a consistently higher
incidence of the lesion in gravid patients than in non-preguent
- wopen of identical parity groups. However, the figures in

individual parity groups arc too small for statlstical comparison.
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Accordingly, in order to achieve sbatistical interpre-
tation of the vesults available, the Pregnancy and Control Series
of patients were each divided into two groups, consisting of women
who had had three or less previous pregnancies and women who had
had more than three previous pregnancies. Table XXXIV shows a
greater incldence of hyperplosia in the lower pariby group then in
the higher parity group among the 105 pregnant patients, bub this
diffevence in incidence between the two groups is not stabistically

slgniflcant.

TABLE  XXXTV

Distribution of benign hypsrplasia of the endocervical colummar
epithelium In 105 pregnant patients in relation to higher and
lower parity groups

Histological findings Nuzber of patients Total
in ' Praevious pregnanciecsi No. of
Pregnancy Series Q=3 More than 3 | pabients
Hyperplasia 22(36.7) 12(26,7) 34(32.4)
No hyperplasia 38 33 71
Total , 60 b5 105

#Includes visble and non~viable pregnancies.

Figures in pavenvhesls denobe percentage incidence in each
group.
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-The corresponding results in the study of 109 nou~pregnant patients
also show no significant vaviabtion in incidence of hyperplasia in

the two parity groups (Table XXXV).

TARLE 3V

Distribution of benign hyperplasia of the endocervical columnar
epibhelimm in 109 non=-pregnant patlents in relabion to
higher end lowey parity groups

: Numher of patients
Histological fiandings Total
in Previous pregnancisesh No. of
Gontrol Series (O3 Morve than 3 patients
Hyperplasia 9(14.3) 11(23.9) 20(18.3)
Mo hyperplasia &l 35 89
Total 63 LG 109

*ineludes viable aund non~viable preguancies.

Figures in parentheses denobe percentage incidence in
cach group.

% = 1.065
D.F., = 1
0.50>P >0.30

Tigure 9 affords a graphic vepresentation of the resulis
conbained in Tables XXXIV and XXXV and illunstrates the preponderant
incidence of benign hyperplasia in pregnant compared with nown-
pregnant womeh in relation to both the lower and higher pavity

Eroups.
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There is a significenbtly higher ineldence of hyperplasia in the

60 pregnsab patlenbs who have three or fewer previous pregnancies

than in the 63 non~pregnent pabients of identiecal parities

(Table XRXVI).

TADIE XXXVT

Comparative lucidenece of benign hyperplasia of the endocervical
coluvmnar epitheliuvm in 60 pregnent and 63 non-pregnant
patients who had had three or less previous pregnancics

Histological findings

Group having 03 previous pregnancies

Pregnancy Series

Control Series

Humber of patlents

Number of patients

Hyperplasia 22 (36.7) 9 (14.3)
Vo hyperplasia 38 5,
Total &0 63

Figures in parentheses denote percentage incildence of
hyperplasia in each group.

z

& w7023
D.FD = :.a;.
0.01 >¥? > 0.001
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The incidence of hyperplasia in the vemaining 45 pregnant

patients who have more than bthree previous prognancies does nob

differ significantly from that in the L6 non~pregnant patients in

the same parity group (Teble XXXVITL).

TABLE XXXV

Comparative inecldence of benign hyperplasia of the endocervical
colummar epitheliwn in LS pregnant and A6 non-pregnant pabticonts
who had had more than three previous pregnancies

Group having >3 previous pregnancies

Histologleal findiungs

Pregonancy Series Control Series

Number of patients Number of patients

Hyperplasia 12 (26.7) 11 (23.9)
Vo hyporplasia 33 35
Toval b5 L6

Pigures in parentheses denote

plasia in each group.

D
0

percentege incidence of hyper-

%" = 0.00872
.Fﬂ = 1
98 > P > 0.95



91.

Assoclated chronie inflemmatory reachion

[ e e

The possible effect of chronic inflamwatory changes in
the subjacent cervical stroma in relation to the occuvrence of
benign hyperplasia of the endocervical colummay epithelium was
investigated. The relevant histological f£indings 1n the cervical
stroma were noted in the 34 pregnant and 20 non-pregnant pobtients
in whom benign hyperplasia was found (Table XXXVIII). The
incidence of agsoeciated chronic inflammatory changes in the pregront
patients does not differ significantly from that in the non-

pregnant patients.

TABIL XXXVITY

The incidence of agsociated chronic inflommatory changes in
the cervical stroma of 3L pregnant and 20 non=-pregnait patients
showing benign hyperplasis of the endocervical

colwmnayr epithelium

Bendgn hyperplosia

Histological findings "
in Pregunant Group |Non=-pregnant group

cervical stroma

Nuomber of patients|Number of patients

Chronie inflammotion 27 (79.4.) 20 (100)
No inflampatory change 7 -
Total 3L 20

Figures in paventheses denote percentage incidence of chvonic
inflammatory changes in each group.
2,

% = 3,082
DJFo = 1
C.10 >P > 0.05




Squamous metaplagia

Comparative incidence

Soquamous metaplasia was noted in the cervical cenal of
36 (34.3 per cent) of 105 pregnent patients snd in 37 (33.9 per
cent) of 109 non-pregnent patients (Table ¥¥XIX). The incidence
of squamous mebaplasia in the pregnant group does not differ
significantly from the incidence of squamous mebtaplasia in the non-

pregnant group.

TABLE _ XXXIX

Comparative overall incidence of sguamous metaplasie in the
cervical canal of 105 pregnant and 109 non~pregnent patients

Pregnancy Series | Control Series

Endocervical epithelium
histological findings | No. of [Percenbage|No. of |Percentage
cases | of total |cases | of total
Squamous metaplasia 36 3he3 37 33.9
No squamous metaplasia 69 65.7 72 66.1
Total 105 100,0 109 100.0
NS = 0,00839
D¥Fe = 1 '

0.95 > P > 0,90

Turther evidence 1o support these resulits was
obtained by comparing patients in the Pregnancy Series wlth those
in the Control. Series who weve of identical age, parity snd

marital status. Table XL shows the incidence of sqguamous
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mebaplasia in 104 pregnent and 104 non-pregnant patients natched
for age, parity and marital status. The dncidenecs of sgnamous

mebaplosia is idenbical in both groups of patients.

ZABLE | XL

Jomparative iuncidence of scquemous metaplasia in 104 pregnont
and 10k non-pregnant patients. (Bach pregnant patient
matched for age, pariby and marital status with a
non~pregoant patient)

Pregnancy Series | Contyol Sevies

Indocervical. epithelivm
Histological findings No. of|Percentage|No. of|Percentage
cases | of total | cases| of tobal
Squamous metaplasia 36 3.6 36 3.6
o squamous metaplosia 68 65 .4, 68 654
Total 10, 100.0 104 100.0
%~ = 0
DFe = 1
Po= 1

Trimester distribution of souamouvs metaplasgia

r

Table XLL shows the distribution of squamous metaplasia
among the 105 progunant patlents in relabion to each trimester of

pregnancy.  The highest ineldence of the lesion is found in the
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second tyimester, bub the variatvion in lncidence of squemous
mebaplasia among patients in cach trimester is not statistlcally
significant.

TABIE _XLT

(e

Incidence of squamous mebaplasia in 105 pregnant women in
relabvion vwo the trimesters of pregnancy

Souamous No squamous
metaplosia metaplasia Total No.
PTrimester 3 of
No. of patients| No. of patients pregnant
patients
Firab 21 (33.3) 42 63
Second 12 (h0) 18 30
Third 3 (25) 9 i2
Total 36 (34.3) 69 105

Figures in parentheses denote percentage incidence of
squamous metaplasia in each tyimester.

o> 0.902
D, 2
0.70 >P > 0.50

LY

Influence of age

Although initial assesement of the results showed that
the overall incidence of squamous mebtaplasia in the Pregnoncy
Series did not differ significantly from the overall inecidence in

the Control Serles, it was congidered desivable to submii the



results to further analysls in order to evaluate the actual

influence of age on the incidence of sguancus metaplasia in esch

group of pregnant and non-pregoant women.

Tables XLLI and RLIIIL ghow the incidence of squauous

metaplasia of the endocervix related to age groups of patients in

the Pregnancy and Control Serlies respectively.

TABLE

FLIE

The incidence of acuamous metaplaslia in 105 pregnant patients
in relation to age groups

Number of pabients

Hisbologlcal findings %Q%&%
in Afe STOURS No,oi
Pregnancy Series ECETR pablents
19-25| 26=30 | 31=35 | 36-40 | L1~L6
Sguamous mebaplasia 6 10 11 L 5 36
(26)| (£5.6)| (L7.8)| (18.2)] (33.3) (34.3)
No squemous mebaplasia 17 12 12 18 10 69
Total 23 22 23 22 15 105

Figures in parventheses denote percentage incidence of squanocus
metaplasia in each group.
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TABLY XTITT

The incidence of squamous mebaplasia in 109 non-pregnent patients
in relation to age groups

Histological Nomber of patients

Pindings in Tota%
. No.of
Control Apge groups tients
Series p . patlents
19-25 | 26-30| 31=35 | 36=-40 L3-b6
Squamons 5 [ 7 12 7

5 37
mebaplasia (L7 €280 1 (30.4)] (50.) (h6.7) (33.9)
No squamons

mebaplasla 18 18 16 12 8 72
Totel 23 2h 23 21 15 109

Figures in parenthéses deonote percentage incidence of squamous
mebaplagia in each group.

The combined vesults in Tebles XLIL and XLIIT are
presented graphically in Figure 10 for comparison. ‘The incldence
of squanous mebaplasia in the pregaant group of mﬁm@n is highest
in patients in the age groups 26-30 and 31-35 years. A different
patbern of age incidence of squamous metaplasia is seen in the
non-pregnant patients, in whom the incidence of the lesion shows
a progressive rise with increasing age, the maximun incidence
occurring in women aged 36-40 and hi=-h6 years. The figures in
individual age groups in both series are tco small to Justify

statistical comparison.
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Accoxrdingly, the results in each serles were analysed in
relation to the larger age gvoups consisting of patients aged 30
years and undeyr, and patienbts over 30 years of age, in ovder to
obtaln statisticel comparison.

In the pregnant group of patients the incidence of
sguamous metaplasia in women aged 30 years or less does not differ
gignificantly from the incidence of the lesion in women over 30
years of age (Table XLIV)., Similarly, in the non-pregnant group,
the difference in incidence of squamous metaplasia between the
—h:i.ghex' and lower age groups is nobt stabtistically significant,
although the probabillity value in this instance is only slightly

greater than 0,05 (Teble XIV).

TADLE,  XLIV

Incidence of squamous metaplasia in 105 pregnant women in relation
to higher and lower age groups

Histologlical findings Number of patients Total
in Y No.of
Pregnancy Series £2 Broups patients
30 yre, and under | Over 30 yrs.
Sguamous metaplosia 16 (35.6) 20 (33.3) 36(34.3)
No squamous metaplasia | =~ 29 LG 69
Total L5 60 105

Figures in parentheses denote percentage incidence of sgnamous
mabaplasia in each group.
2
%
D.F, _
0.98 >P >0.95

Bl

0. 000804,
1



TARLE XLV
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Incidence of squamous metaplasia in 109 non-pregnant women in
relation to higher and lower age groups

I'Iiatologica}’l findings Number of patlents Total
Control ggriea Age groups psfiengi
30 %;:izz". and Over 30 years
Squamous mebaplasia 11 (23.4) 26 (41.9) 37(33.9)
o squemous mebaplasia 36 36 72
) Total L7 62 109

Figores in parentheses denote percentage iuncidence of squemous

metaplasia in each group.

N = 3,309
D.Fa = ]
0,10 > P > 0.05

Comparison of the combined results in Tebles XILIV and
p.

X1¥, presented graphlcally in Figuve 11, shows that the incidence

of squamous mebaplasia is higher in pregnent women 30 years of

age and undewr, than in von~pregnant women in the same age group.

On the other hand, the incildence of squamouws metaplasia in patients

over 30 years of age is lower in pregnant women than in the non-

Prognanc.

Statietical evaluation of these results reveals that

the dififerences in incildence between pregnont and non-pregnant

women in the same age groupsg is not significeant (Tables XIVI and

XIVIL).
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TABLE  XIVI

Comparative incidence of squamous mebaplasia in L5 pregnant and
LT non=pregnant pabtlents eged 30 years and undey

Group aged 30 years and under
Histologicel findings | Pregnancy Series Control Series
'N0, of peblenta No. of patients
Souemous mebaplasia 16 (35.6) 11 (23.4)
No sguamous metaplasia 29 36
Total L5 LY

Figures in parentheses denote percentage incidence of sguamous
metaplasia in each group.
X~ o= 1,104
Dl?ﬂ we 1
0,30 >P > 0,20

TABLE XIVIL

Comparative incidence of squemous metoplasia in 60 pregnent and
62 non-pregnent patients over 30 years of age

Group aged over 30 years
Histological findings| Pregnancy Series Control Series
No. of patients No, of patients
Squanous mebaplasia 20 (33.3) 26 (41.9)
o sguamous mebaplasia 40 ‘ ' 36
Total 60 62

Figures in paventheses denote percentage incldence of squamous
metaplasia in each group.

»

% - s O ° 6:‘29!%
B, = ] '
0,50 >P >0.30



Influcnce of parity

102.

The relationship of parity to the incidence of sguamous

metaplasia in pregnant and non-pregnant women was investigated.

Table ¥IVIII shows the distribution of squamous mebtaplasia in 105

pregnant pabients in relation to the numbers of previous viable

aud non-viable pregnancies.

TABIE,

The lesion is found in pregnant

XIVILL

The incidence of scuamous metaplasio in 105 pregnent patients in

relation to the numbers of previous viable and

non-viable pregnancies

Number of patients

Histological findings _ T Total
in Previous pregnanciesst No.of
Proguancy Sevies 0 1=3 s 6 pavients
Squamons metaplasia 6(30) 16(40) | 8{36.4) 6(26) 36(3&.3)
No squemous metaplasia | 1k 25 14 7 69
Total 20 50 22 23 105

¥Ineludes viable and non~viable pregnancies.

Flgurves in parentheses denobe percentage incidence of sguamous
mebaplasia in each group.

patients in all parity groups including primigravidae and the

highest incidence of squomous metaplasia occurs in those who have

had 1-3 previous pregnancies,

The corresponding resulis in 109

non~proegnant patlents show a different pattern of incidence in




velabion to parity, o progressive vise in incidence of squemous
metaplasia occeurring as parity increases (Table XLIX). Thus,

the highest incidence of squamous metaplasia in relation to parity
in non~pregnant patients ie found in wowen who have had morve bhan
six previous pregaancies. The combined rvesults in Tebles XIVIIL

and FLIX are presented graphically in Figure 12.

TABLE HLIX

The incidence of squomous mebaplasia in 109 noa-pregnant pationts
in relation to the nunbers of previous viable and
non~viable pregnencies

Number of patients

Histological findings e o et Total
in Previous pregnanciesi Ho. of
PP € S N g e e
Conbrol Series o 1=3 =6 -6 patiento
Souemous mebaplasia L{20) | 11(25.6) 9(39¢1)( 13 ) 37(33.9)
56.6
No sguamous mebaplasia|lb 32 1 10 72
Total 20 L3 23 23 1109

*Ineludes viable and non-viable pregnancies.

Figures in pavrentheses denote percenbage incidence of squamous
meboplasia in each group.
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Ag the figuwves ln individual parity groups were too small
for valid statistical comparison, the patients in each series were
divided inbo two largé parity groups consisting of women who had
had three or less previous pregnencies and women who had had more
than three previous pregnanciss. Analysis of the Pregnancy Series
by this method reveals a slightly greater iucidence of squamous
mebaplasia in the lower parity group than in the higher parity
class of patients, bub the difference in incidence between the vwo

groups 1s not stetistically significant (Table IL).

TABIE, L

Bisbtribution of squemous metoplasia in 105 pregousnt patients in
relation to the higher and lower parity groups

Number of pablents
Histological findings i e . a Total
in i Previous pl»gﬁénclesm No.of
Pregnoncy Series 0-3 53 patients
Squamous metbaplasia 22 (36.7) 1 (31.1) 36(34.3)
No squamous meteplosia 38 31 69
Tobal 60 L5 105

*Including viable and non~viable pregnancies.

Figures Iln parentheses denote pereentage incidence of squamous
mebaplasia in each group.

X5 = 0.1488
Dl}?ﬂ = 1
0,70 > P >0.50
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Statistical evaluation of the corregponding results in the Control

Series, however, reveals bthalt the inecidence of squawmous mebaplasia

in non=preguant women whoe have had more than three previous

pregnancies is significantly higher then in non-pregnant women of

lower parity (Table LI).

TADLE LT

Disteibution of squamous mebaplesis in 109 non-pregnant patients
in relation to the higher and lower pariiy groups

Number of patients

Histologlical findings Total
in Previous pregnancies No. of
Control Series patients
0-3 >3
Squamous metaplasia 15 (23.8) 22 (47.8) 37(33.9)
No squamous metaplasia 1% I 24 72
Total 63 L6 109

#including viable and non-~viable pregoancies.

Figures in paventheses denote perecentage incidence of squamous
metaplasia in each group.

D
0

% = 5,809
JFoo o= 1
02 > P >0.01

L]

Comparison of the broad parity distribution of squeomous

mevaplasia in the Pregnancy and Conbrol Series of patients is

illusbrated in Figure 13, which constitutes a graphic presentation

of the results in Tables L and LI,

Statistically the incidence
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of squamons metaplasia in pregnant patients who have had three or
less previous pregnancises does not differ significantly from that

in non~pregnant patieants of identieal parities (Table LIL).

IADLY | LI

Comparative incidence of squamous metaplasia in 60 pregnant and
63 non-pregnant patients who had had 3 or less previcus pregnancies

Group hawving 0.3 previous pregnancies
Histologieal findings Pregnancy Series Contyol Series
No. of patients No. of patlients
Squamous metaplasla 22 (36.7) 15 (23.8)
No squamouns wmebaplasia 38 L8
Total 60 | 63

Figures in psrentheses denote percenbage incidence of squamous
metaplasla in each group.

2

%= 1843
DF. = 1
0.20 >P >0.10

Similarly, no significant difference in incidence of sguamous
metaplasia is found belween pregnant and nou-pregnant patients in

the higher parity group (Table LITI).
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TABIEL TITE

Compavative incidence of sguamocus metaplasia in 45 pregnent and
L6 non=pregnont patients who had had move
than 3 previous pregnancies

Group having -3 previous preghoncies
Iy a v Sl o S ont o ]
Histological findings Prognancy Sevies Contyol Series
No. of patients No, of petients
Sguamous mebaplasia 1 (31.1) 22 (h7.8)
No squemouns metaplasia 31 2,
Total L5 L6

Figures in pavenbheses denote percentage incidence of sqgamaus
meteplasia in each group.

= 2-00.&}
BEF., = 1
0.20>P >0.,10

Anatomical sites of squemous meboplasia

Study of the anatomical sites of the-cervical eanal
involved by squamous mebaplasia in 36 pregnant and 37 non-pvegnant
patients was carvied out, and the results arve ghown in Teble LIV,
aand graphically presented in Figure ik. The histological
ohaervations are divided into three groups velabing to the

particular sibes of involvement by squamous mebaplasias-

(i) Limited to the squamo-columnay transibional zone.
(i1i) Limibted to the endocervizx.

(iii) ZInvolving both transitional zone snd endocervix
simulbancouasly.



The anatomical distribution of the lesion in the
~cervices of the pregnant patients shows an almost identical

pattern to thet in the non=-pregnant patlent.

IapLn | LAY

The comparabive distribution of the snatomiecal sibves dn the
cervical canal involved by squemous metaplasia in 36
pregnont and 37 non-pregouant women

- . : = PESTS
Sites involved Preguoant Non=-pregnant

(¥
. Ho. of |Percentage| No. of | Percentage
sguamous mebaples . ) . P
quamous metsplasia patients| of tobal |patients| of total

Trangitional zonoe

only 10 27.8 12 S52.4
Transitional zone

sl endocervix 12 33.3 12 32.4
Indocervix only . 1L 38,9 i 35.2

Tobal 36 1000 | 3% 100.0
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PREGNANT PATIENTS

Endocervix 14
12
) |
10
_ |
Ectocervix
NON-PREGNANT PATIENTS
Endocervix 13
12
I
12

EctocerviX

Figure 1k, Site distribution of squamous metaplasia
In the cervical camal of 36 pregnant aad 37 non-pregnant
patients.
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Depth of evithelivm involved in the cervical csnal

In crder to compare the depths of tissue involved by
sguanous metaplasia in the cerviesl canal of pregnant and non-
pregnant women, particulars were recorded in every case whether
the legion was limited to the columnar epibheliwn of the surface
of the cervical canal or to the subjacent glandulex epithelivm,
or whether simultaneous involwvement of both surface and gland
epithelia was present. Table IV shows the resulis of study in
the 36 pregnant and 37 non~pregnant women. Although the Ligures
in each compartment are rather small for statistical comparison
the results suggest that the distribution of squamous metaplasia in
relation to endocervical surface and glandulay epithelium is

ginmilay both in pregnant and in non~pregnant women.

TABLE _IN

Comparison of depths of epithelium involved by squamous mebaplasia
in the cervical canal of 36 pregnant and 37 non-pregnent patients

: Pregnant Non~pregnant
Depth of epithelium involved

by squamous metaplasia No. of |[Percentage ( No. of | Percentage
cages | of botal [ cases of total

Surface epithelium only 7 L2 ik 37.8

Surface and glend epitheliuvm 18 50. 21 56,8

Gland epithelium only 1 2.8 2 5.

Total 36 100.0 37 100.0
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In 8ll instances in which the glandular eplthelium was
the sest of mebaplastle changes in both series of petients, only
superficial cervical glands immediately subjacent to the surface
columnayr epithelium were involved by squamous metaplasia. Glands
at a despeyr level in the cervical strome showed no evidence of
agquamous metaplastic change. These findings suggest that the
cellular changes resulting in squawmons metaplasia occur
predominantly in the columnar epivhelivm lining the cervieal canal,
and that involvement of the subjacent superficial gland spithelivm

occurag in Jjust over 50 per cent of cases.

Associated chronie inflammatoyy reaction

The relationship of chronlc inflemmatory changes in the
cervical stroms to squamous mebaplasie was investigated in the 36
progaant and 37 non-pregnant patientes (Table IVI). Histological
features of chronie<inflammatory infilvration were observed in 32
of the 36 cervices from pregnant women and in all 37 corvices of
the non-pregnant group. The difference in incidence of chronic
inflammatory changes between the pregnant and non-pregnent patients

showing squamous metaplasia is not statlstically significant.
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The incidence of chronic inflawmatory reaction in the eervieal
abroma of 36 pregnant and 37 nonepregnant patients in
whom sguanous wnetaplasia was found

Pregnant Non-prognant

lstological findings o “
Histological finding No. of |Percentage| No. of |Percentage

patlents| of tolsl |patients| of toltal

- Sguamous metaplasia
wilth c¢hyronie
inflammatory reac¢tion 32 58.9 5% 100,

Souamous metaplasia
without chronle

inflamabory veaction I3 11.1 - -
Total 36 100.0 | 3% 100.0
2
% = 2,501
DLV, =

0.20 > P >0,10

Histologleal types of squamous mebeplagis

Histologlcal types of squamous meteplasis

(1) Compact squamous mebaplasia.

His%alegieal features of compact squawmous wmetaplasia weve
seen in 30 of the 36 pregeent patients and 31 of the 37 non-
proegnant patients. This, undoubtedly, was the commonest variely
of sguamous metaplesis identified, and its occurrvence was relatively

aimller in esch series of patients.



(2) Squamo~colunmayr metaplasia
Focl of squamo-columnar metaplagla were found in
cervical specimens from six pregnant patients, while specimens
from 16 non-prognant patients showed histological features of this
varianﬁ of squamovs metaplasia. Co-existing foei of compact
soquamons mebvaplasia were ildentified histologically in all gix

pregnant and 16 non~pregnant patients.

(3) Tenuous squamous epithelium.

This variant of squawous mevaplosia was observed in 12
pregnent and 14 nonwpregnant patients. Iu six of the pregnant
grouvp, tenuous squamous epithelivm was the sole menifestation of
squanous metaplasia, the remalning six pregnant patients showing
histological feabtures of compact squanous metaplasia in addition
o tenuous squasons oplivheliuwm.  Similarly, of the 14 none
pregnant patlents, six showed evidence of lLenuous SCUAMOns
epithellum onky,7while the remaining eight had co-exlstent compact

souamons metaplasia in the cervical canal.

Adenomatous cerviecal polypi

Cervical polypi were found in seven (6.h per cent) of
the 110 pregnant patients and in four (3.6 per cent) of the 110
non-~pregnent patients (Table IVII)., Although almost twice the
number of pregnant patients had cervical polypil, compavred with the
non~pregnant series, the difference in incidence between the two

series is not stabtistically significant.
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TABLE,_IVIT

The comparative luncidence of adenomatous cervicel polypl in 110
pregnant and 110 non~prognent pabilenis

Pregnancy Series GControl Series

No. of |Percentage| No. of |Percentage
patient s|inclidence |patients|incidence

Cervical polypi 7 By b 3.6
llo cervieal polypi 103 9346 - 106 96.4
Total 110 100.0 110 100.0
% = 0.3628
D.F. = 3
0.70 > P > 0,50

Table IVIII shows the priucipal clinicel features of
the patients with cervical polypl in both the Pregnency and the
Gonbtrol Series, as well as the main histological characteristics
of the polypi. The age and parity distribubion of patients in
ecach series is similar. In the pregnant growp of patients, the
lavgest number of polypi was removed during the thivd trimester
of pregnoncy but no significant conclusions may bo drawn from
thls fact o8 the majority of patients in vhe third irimester had

not been examived vaginally during the first or second trimesters.



117,

TABLE IVITY

The associsted clinical features and histological characteristics
of cervical polypi in 7 pregnant and A non-pregnant patients

Case Clinical features Histological features

No. in

©1 L] . 1y ', a _ N :
seyries Age [Parity® |Trinester @’Iﬁ" Chronic| Squawmous |Decidual

% inflam, |metaplasia| change

PREGNANCY SERIES

23 37, 3 First Aden| -k - -
65 L0 2 Third " b - -
71 2h 0 Third i 4 - -
73 34 0 Third " - - -
80 | 29} 1 | Third " + - +
81 34 I3 Second L . - -
38 30 0 First " - + -

CONTROL, SERILS

¢21 93 0 o Aden - -
C52 28 4 - t + -
C65 LO 2 - i + -
C73 | 34 O - o -

*Pority denotes tohal number of previous vieble and non-viable
pregnancies.

®ijden = adenomatous.
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AllL polypl were classified histologically as benign
adencmatous in type. Sqguemous metaplastic changes weve
identifiéd in two of the polypi from pregnant patients, compact
and sguamo~-columnar forms of meteplesia being recopnised in each
case, bubt bobh of these patients were not submitted to cervical
biopsy in addition vo removal of the polypl. Consecuently, the
presence or absence of squamous mebaplasia in the endocervical
epivhelium proper was not ascertained and the above results ave
not included in the previous secblon on sguamous metaplasla of
the endocervix. None of the polypi from the non-pregnant patients
showed squamous metaplasia, but the comparative figures in both
series of patients are too small to permit statistical deduction.
Chronic inflammatory features were obsexrved histolagically in the
majority of polypi from both pregnant and non-pregnant women.
Only one of the polypl assoelated with pregnancy showed decidual

chonge in the stroma.

Inflammatory changes in the cerviw

Despite the fact that inflammatory diseasc does not
constibtube a primayy lesion of the cervical epithelivm, and
congequeni,ly is styrictly oubwith the scope of the present
investigation, the widespread occurrence, particulerly of chronic

cervicitis, necessliates consideration of inflammatory infiltra-
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Hion of cervical tissue in relation to the secondary effects on
cervical epitheliuvm, and also the possible relationship to other
benigan epithaliﬁl lesions. Appropriaste observabions of this
latter aspect have alveady been recorded in previous sections
dealing with the study of benign epithelisl lesions. The present
secbion, therefore; is included primarily in order to assess the
overall incidence of histological chavacteristics of inflammatory
disease in the cervix in both series of patients.

The histological. criteria for the diagnosis of acube
inflamatory chenges luvoilving the cervical sbroms and epithellum
were clearcut, in conformity with scecephed pathological standards,
The microsgcopical diagnosis of chronic cervicibis, on the other
hand, presented difficulty io some instances when only minimal
infiliration of the stroma with small rouwnd cells was observed,
without apprecliable assoclated chenges in the cervical epithelivm
and glands. ‘The significance of wminimal round eell infilbtration
in the cervieal stroma remains generally obscure and does not
congern the present study. Accordingly, as advocated by Haines
and Taylor (1962), an histological disgnosis of chronic corvieitis
wag made when celluvlay infiliration of the sbtroms was oxtensive
and was assoclated with obher evidence of inflammation such as

epithelial damage and granulation tlssue,



OQverall incidence

Table LI¥ shows the incidence of all cellular inflamma-
bory changes in the cervieces of 105 pregnant and 109 non-preognant
patients from whom endocervical itissue was avallable for

histological study.

TARIE LEX

The comparabive incidence of all cellular inflammatory changes
in the endocervical epithelium and stroma of 105 pregnant
and 109 non-preghant patients

Hisbological findings
in endocervix

Pregnauey Series

Control Series

Nuwbey of cases

Numbey of cases

Inflanmatoxry reaction

No inflamnatoxry reaction

78 (Acube 2
(Chronic 76

27

93 (Acutbe i
(Chronic 92

16

Total

109’

Only two of the pregnant patients and one non-pregnant patient

ghowed hisbological features of acute cervicitis although none

of these patients showed clinical signs of acube pelvic sepsis.

The pregnant cases were bobh associsted with incomplete abortion

and the non-pregnant patient presented clinical features of

chronie infection and erosion of the cervix with no macroscopic

evidence of acute cervieibis.
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Lfser exelusion of the three patlents showing histo-
logical evidenee of acube cervieclbls, statistical analysis of
the remaining patients in the Prognancy and Control Series revealed
that the incldence of celluler chronic inflawmabtory changes in
the cervices of 103 pregnant patlents did not differ significantly
from that in 108 non-pregnant pablents (Table LX), although the

legion was found more freguently in non-pregnent womern.

EARIE I
The comparabive incldence of cellular chronie inflemmatory
changes in the endocervical epithellum and stroms of
103 prognant and 108 non-pregnsnt paitients

Prognancy Series| Control Series
Histological findings in

endooervix

Number of cases | Nunber of cases

Chronle inilammatory

reagbion 76 (73.8) 92 (85.2)
Mo inflammatory reaction 27 16
Tobal 103 108

Figures in parentheses denobte percentage incidence of chronic
inflammatory reaction in each group.

2,

p 3549
D.F. 1

0.10 > F >0.05

o8
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To test the validity of the foregoing statistical
agsegsment of results from analysis of the gross number of
patients in each series, evalvation of the resulis in the pregoant
and non=pregnant groups was carrvied oub following exelusion of
unmatched pabients in each group. Table LXI shows the vespective
incldences of cellular chronie inflammatory changes in the cervices
of 101 pregnant patients ond 101 non=-pregnant patients; matched
for age, parity and maritel status; 75.2 per ceat of the pregnant
group and 86.1 per cent of the non-pregnant group showed chronic
inflammatory cervical lesions, the difference in incidence between

the groups not being statistically significant.

TABLE IXY

Comparative incidence of cellular chronic inflematory changes in
the endocerviecal epithelium and stroma of 101 pregnant patients
ard 101 non-pregnant patients. (Tach pregnant patient matched
for age, parlty and marital status with a non~pregnant patient)

Pregnancy Series| Conby X
Histeological findings in [ __ brol Serles
endqcervix Number of cases | Numbexr of cases
Chronic inflammatory reaection 76 (75.2) 87 (86.1)
No inflammatory reaction 25 14
Total 101, 101

Figures in parentheses denote percentage incidence of chronic
inflamnatory reaction in each series.

% = 3,178
DJFe = 1
0.10 >P > 0.05



COMPARTSON OF THE HISTOLOGIOAL CHARACTERISTICS OF BENIGN
CERVIGAL EPITHBELIAT, IESTONS IN PREGNANT AND
NON~PRIEGNANT PATIENTS

Detailed study of cervical epithelial changes was
carried out in all specimens of cervical tissue from pregnant and
non-pregnant women with the object of observing variations in
histological characberistics of epithelial lesions which might be
ebbributable to the influence of pregnoncy. This invesiigation
necesgsarily involved comparison of the hilstological features of
normal ectocervical and endocervical epithelium in addition to
the study of benign epithellal lesions in the two groups of
patients. Particular atiention was directed to a search of
carvical tissue from pregnant pabtlents for hlstologiecal evidence .
of aknormal proliferative activity in epithelial cells, which might

not be observed in the non~pregnont patients.

ECTOCERVIX

Noximal stratified scquamous eplthelium

The histological features of normal stratified squamous
epivheliun of the ectocervix were similar in both pregnent and
non=pregnant patients, although increase in the total thickness
of the epithelial layer was move frequently observed in specimens

obtained during the third trimester of pregnancy. Parallel
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increase in the thickness or proliferative activity of the basal
cell strata was found only in the minority of these cases; in
most instances, prominent vacuolated cells of the clear zone
occupied the largest portion of the total epithelial thickness

(Figure 15).

Figure 15. Nonnal stratified squamous epithelium
of the ectocervix in a pregnant patient during the
third trimester.

(Haematoxylin and eosin x 100).

Cells of the cornified zone in pregnant women showed «imllar
characteristics to those in non-pregnant women. In the three

instances of kératinisation found in cervices from pregnant women.



the layer of keratin was invariably thin in comparison to the

majority of cases observed in non-preguent patients.

Basal cell hyperplasia

The histological appeavences of hyperplastic basal cells
in the stratified squamous epithelium of the ectocervix were
similar in pregnent and in non-pregnant patients. Nuclear
mitotic figures were seen with equal frequency in specimens from
pregnant and non~pregnant women, and bizaryre cell forms were
rarely seen in either group. TFipures 16 and 17 show the micro-~
scopic festures of basal cell hyperplasis occurring in a pregnant
and in & non-pregnant patient respectively. Normal maturation
of squamous cells in the superficlal zones of the stratified

epithelium is present in each seection.

ENDOGIRVIE

Squamo~columnay tyrangitional zone

As previously described, the squamo-columnar transitional
zone was identified histologically only in 79 pregnant and 77 non-
pregnant patients, in whom cervical sections showed contiguous
ectocervical stratgfied sguamous and endocervical columnar epithelium.
Table LXII shows the various histologilcal cﬁaracteristics of the
epithelial surface covering the transitionsl zone in both series of

patients.



TADLE TX3T

The compavative histological features of the sguamo columnar
transitional zone eplihelium in the cervices of
79 pregnant and 77 non-pregnent patients

Histological findings
in
transitional zonse

Pregnant group

Control group

Number of patlents

Number of patients

Abrupt normal sguamo-

columar Jjunction 17 (21.5) 3( &)

Souamous metaplasia 22% (27.9) 248(31)

Epithelium partially

deficient ot squamo-

columnar junction LO (50.6) 50 (65)
Pobal 79 (100.) 77 (100.)

Figures in parentheses denote percentage incidence of
epithelial characteristics in each group.

#Includes 12 specimens showing tenuous squamous epithelium.

@ "

1"’ Li] 1] ] 1 "
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Figure 16. Basal cell hyperplasia of the ectocervical stratified
squamous epithelium in a pregnant patient during the third
trimester.

(Haematoj”*lin and eosin x 400).
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»

Figure 17. Basal cell hyperplasia of the ectocervical stratified

squamous epithelium in a non-pregnant women six years following
her last pregnancy. Only the basal, parabasal and clear zones
are included in the microphotograph owing to marked increase in
the total thickness of the epithelial layer in this case.

(Haematoxylin and eosin x 400).
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Abrupt nonnal equamo-columnar junction

No appreciable variations in the microscopical features
of the epithslia were observed in cases showing an abrupt normal
squamo-columnar junction, either during pregnancy or in the non-
pregnant state. Figure Id illustrates the histological

appearance of an abrupt squamo-columnar junction in a pregnant

patient during the first trimester.

Figure 18. Abrupt squamo-columnar junction in the
cervix of a pregnant patient. Moderately heavy
infiltration with chronic inflammatory cells is
present in the underlying cervical stroma both in
the transitional zone and in the cervical canal.

(Haematoxylin and eosin x 100).
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Although o larger number of pregnent patlents showed
abrupt epithelial union at the cervical squamo-columnay Junction,
it is considered that no significance may be attached to this
finding in view of numerouws uncontrollsable factors, such as
physical and operative trauvms as well as technical artefact
incurred during preparation of histological sections, which must

influence the resulis.

Scuamous metaplasia

Figures 19 and 20 are photomlcrographs taken at different
levels of the same histologiéal section from the cervix of a non-
pregnant patient,; showlng features of ¢ enuous sguemous eplthelium
covering the transitional zone. The distal limit of the
abtenuaved scuamous epithelium adjoining nowvimal stratified
squamous epithelium ls included in Figure 19 and similarly, the
proximel limit merging into normal endocervical columnar spithelium
is visible in Figure 20. Exemples of tenuous squamous epithelium
observed in the Pregnancy Series of patients showed no alteration
in histological characteristics from those in the non~pregnant
group.

The compact and sguemo-columner forms of squamous
metaplasia seen in the cervical transitional zones were histologic~

ally identical with similar lesions occursing at a higher level in




Figure 19. Distal portion of
tenuous squamous epithelium covering
the cervical transitional zone in a
non-pregnant patient. A small
portion of stratified squamous
epithelium of the ectocervix is
included. The subjacent cervical
stroma shows a moderately heavy
chronic inflammatory reaction.
(Haematoxylih and eosin x 100).
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Figure 20. Proximal portion of
tenuous squamous epithelium from
the cervical transitional zone in
the histological section illustrated
in Fig. 19. Nonnal endocervical
columnar epithelium is undermined
for some distance by immature
squamous cells at the upper lim it
of the abnormal zone.

(Haematoxylin and eosin x 100).
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the cervical canal both in pregnant and nou-pregnant, women.
Further description of compact and sguemo-columnar lesions is
inceluded in the following sectlion dealing with lesions of the

endocervical columar epithelivm.

Partially deficient transitional zone epithelium

Of the 79 speeimens including the transitional zone of
the cervix from pregnant patients, 40 shéwed histological evidence
of partial deficiency of the epithelisl surface. TFifty of the 77
non=-pregnant women showed similarly deficlent transitional gone
epithelivm. Many of theseo sections Ffrom both series of potients
showed assocliabted chronic inflammatory features rosulbing in
partial loss of the epithelisl surface et the squamo-coluwmar
Junction, but bthe remainder presented features of trauvmatic
disruption of epithelial contimuity, either as a result of
operation or technical artefact. The resulting histological
patterns weyre, wibhout exception, conmon to both pregnant and

non=pregnant patients.,

Endocervical epithelium

Normal endocerviesl colummer epithelium

Normal columnar epitheliwm lining the cervical canal and
cervical glands in pregnant women presented no major difference in

epithelial morphology from that in non=-pregnant women, Minor
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deviations from the microscopical appearances of nonnal columnar
epithelium in the non-pregnant state were observed in several
specimens from pregnant patients, particularly during the third
trimester, and these included increase in length of the
individual tall columnar cells and evidence of increased cellular
secretory function. Figure 21 shows nonnal columnar epithelium
lining the cervical canal and glands in a pregnant patient during

the second trimester.

Figure 21. Normal endocervical columnar epithelium
lining the canal and subjacent glands in a pregnant
patient during the second trimester.

(Haematoxylin and eosin x 100).
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Benign hyperplasia of columnar epithelium

This lesion was identified both in pregnant and non-
pregnant patients and the histological appearances of the hyper-
plastic epithelium in both groups were similar in the majority
of specimens examined. The most pronounced degrees of benign

hyperplasia, however, were observed in specimens from pregnant
patients, particularly during the third trimester, and similar
histological changes were not identified in any of the non-
pregnant patients. Figures 22 and 23 present the microscopical
features of benign hyperplasia of the endocervical columnar
epithelium in sections of the cervix from a non-pregnant and a

pregnant patient respectively.

Figure 22. Benign hyper-
plasia of the endocervical
columnar epithelium in a
non-pregnant patient, 11
years following her last
pregnancy. Simple

w proliferation of cervical
glands is the predominant
feature, but occasional
foci of hyperplastic
columnar cells, with
stratification, are present

(Haematoxylin and eosin
x 100).
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Figure 23. Benign hyperplasia of the endocervical
columnar epithelium in a pregnant patient during
the third trimester. Stratification of columnar
cells is prominent with "festooning” of the
epithelium of the canal. Individual columnar cells

are greatly hypertrophied and elongated in conqg”arison
with those in Figure 22.

(Haematoxylin and eosin x 100).

Pronounced hyperplasia of the columnar epithelium in
pregnant patients was characterised by considerable stratifica-
tion and "crowding” of columnar cells which resulted in a marked
increase in the number of folds and projections of the epithelium

lining the cervical canal and glands. Hypertrophy and elongation



of individual colummar cells with evidence of increased secratory
activity in cells were constant assoclabed features. o abnormal
- mibotle activity and no anaplastic features were observed in the
hyperplastic epitheliuwn. Proliferation of the cervical glands
giving rise to a “honeycomb" patitern,; and extension of the glands
deeply into the cervieal stroma, while frequently assoejabed with
pronounced epithelisl hyperplasia in pregnant patients, were not
peeuliar to this group, as similar glondulay changes were observed

in non-pregnant patients.

Squamous metaplasgia

(1) Compact squamous metaplasia

The cellulay charactervistics of foci of compact squamous
mebaplagia in pregnant patients were identical with those obsexved
in non-pregnant patients. Compact masses of ilmmabure squamous
cells were found in the endocervix of both pregnant and non-
pregunent pabients, forming foci varying widely in size and
distribution in each group. Both the columnar epithelium of the
cervical canal and generally the epithelial lining of the subjacent
superficial cervical glands were involved in degress varying from
isolated discrete metaplastic lesions at either site, to extensive
areas of metaplasia often replacing both of these structures, and
completely f£illing gland acini. The cytoplasmic and nuclear
staining characteristics of the metaplastic epithelium were

uniformly similar both in pregnent ond non-pregnant cases.
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Occasionally, areas of mature stratified squamous epithelium were
noted, in patients from both Series, replacing the columnar lining
of the cervical canal at some distance from the squamo-columnar
Junction. Figure 24 illustrates a section from the upper portion
of the cervical canalcf a patient in the second trimester of
pregnancy, showing moderately extensive foci of compact squamous
metaplasia involving the epithelia of both the cervical canal and

subjacent glands.

Figure 24. Foci of compact squamous metaplasia involving
the columnar epithelium of the endocervix in a pregnant
patient during the second trimester. Different stages of
squamous metaplasia from proliferation of sub-cylindrical
"basal" or "reserve" cells to complete replacement of
cervical glands are seen in the section.

(Haematoxylin and eosin x 100).
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(2) Sauamo~columay metaplasia

The cellunlar characteristlcs of aendocervical foci of
squano-columay metaplasia were similar both in pregnant and in
non-pregnent patients. No difference was observed in the staining
chavacteristics or proliferaiive activity of the tmmature sguamous
calls in either series. However, a greater nunber of sections
showing exuberant "itrobeculations", containing pumerous vacuoles
of varying sizes, was noted in & few of the pregnent patients in
whom sguamo-columnay metaplasia was observed, which suggested
increased secretvory acbivity of the mucin secreting columar cells
incorporated in the metaplastic foci. The histological féa&ures
of one such lesion observed in a pregnant patient during the second
trimester are illustrated in Figure 25, and, for comparison, a
photomicrograph of squamo-columnar metaplasia occurring in the
cervical canal of a non-pregnent pavient is shown in Figure 26,
Both sectlons show oxtensive sguamo-columnoy metaplasia involviﬁg

the surfade of Lhe cervical canal and the subjacent cervical glands.

Adenomatous cervical polvpi

The mieroscopical characteristics of the epitheliuvm in
cervical polypi from pregnant patlents showed no significantly
different features from those in cervical polypi from non-pregnsant
women. In both series of patients the majoriby of polypl were

covered by columnar epithelium consisting of a single layer of cells
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|
Flgurz 25. Squamous metaplasia of the cervical canal and glands

in a pregnant patient during the second trimester. The squamo-
columnar type of lesion predominates and vacuolaticxi and
"trabeculation™ of the metaplastic epithelium are prominent.

(Haematojgrlin and eosin x 400}
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Figure 26. Extensive squamous metaplasia involving the cervical
canal and glands in a non-pregnant patient 7 years following her
last pregnancy. Squamo-columnar foci show less extensive
vacuolation than those in Figure 25. Most of the columnar
epithelium of the cervical canal and many of the cervical glands
have been replaced by immature squamous epithelium.

(Haematoxylin and eosin x 400).
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and conbained numerous glands,‘many of which were widely dilsted,
lined by columnar cells. Sguamous metaplastic changes observed in
polypi from two of the pragnant patients were identical, histologice
ally, with similar lesions found elsewheve in the cervical canal
and glands of bobh series of patienta.

Decidual cells were noted in the stroma of the cervical
polyp from one preghent pabient, and these cells constibuted the
sole differentiating histological feature in polypi, specifically
associated with pregnancy.

Extensive infiltwation with chronic inflammstory cells
and marked vaecularisation of the. stroma were features equally

common in polypl from both series of patients.

Chronie inflanmatory reaction

Chronic inflammatory chenges involwing the endocervical
epitheliun, glands, and cervical stroma presented the sgome
histological appearances In pregnant and non~pregnant patients.
Similar granulatioms and effects on c¢ervical gland morphology
were observed in both series, and no significant variation in the
relative concentrations of small lymphoeytes and plasma cells was
detected in sections showing comparable degrees of chronic
infection. Figure 27 shows the typleal histologleal features of
chronle inflawmstory reaction of moderate degree in the sendocervix

of & non~pregnant patient.



Figure 27. Section of endocervix from a non-
pregnant patient, 11 years following her last
pregnancy. Moderate chronic inflammatory

changes are present in the cervical stroma and
glands subjacent to the cervical canal.

(Haematoxylin and eosin x 100).
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3.

SPECIFIC  PREGNANCY  CHANGES

Cexvical cpibhelial changes

During the present investigalion, no cellular lesion of
the epithelis of the ectocervix or endocervix specific only te the
atéte of pregnancy was found. All benign epithelial transforma-
tions noted in pregnant patients were sssociabed with corresponding
epithelial lesions in non-pregouant women. Nevertheless,; two
particuler epithelial leslons, common to bobh groups of pabients,
showed more pronounced variations in the histologicsl features in
the pregnant women.,

(1) HMore extreme degrees of benign hyperplasia of the
columnay epithelium were seon among secblonsg of the endocervix from
pregnant women than among those from non-pregnaont women. These
prononnced proliferative changes oceurred most frequently during
the third trimester of pregnsncy, but the histologlical characteristics
of the hyperplastic epithelium in every case were esgenbilally benign,
and retained the basic festures of simple epithelial hyperplasia.

(2) Similerly, more pronounced variabionms in histologieal
features were observed in a limited number of squamous metaplastic
1e$ion§ occurring during pregnancy. Only the sguano-colunmar Lype
of lesion in pregnent patients presented histological characteristics
differing slightly from those in non-pregnent patients. IEvidence

of increased vacuwolation in squamo-columnar foci was found in a
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few endocervices {rom pregnent patients, with resulting formation
of highly "trasbeculated" epithelial pattems. It was considered
that these changes indicated inereased proliferative and seeretory
responslveness during pregnancy of the mucin-producing cells in the
squemous metaplastic foei, On the other hand, the microscopical
characteristics of the immature squamous cells in fdci of sguamo-
columnar metaplasia showed no appreciable veriation during pregnsncy

from those observed in the non-pregnent state.

Decidual veaction

Although not concerned with the study of eplthellal changes,
reference to decidual resction in the cervieal stroma is purposely
included in the present section for the following reasons:

The presence of decidual cells in the ¢ervical stroma
constitutes a known gpecifie response to pregnancy in a variable
proportion of cases: furthermore, difficulty has arisen in several
reported instances in differentiating deeidual reaction in the
cervix fron carclnomn, and attention hgs been drawn to this problem
by several suthors including Klein and Domeier (1946) and Lapan (1949).

Of the 105 specimens of cervical tissue from pregnant
women in whom endocervical columnay epithelium and cervical strome
~ were avallable for histological study, nine (8.6 per cent) showed
microscopical featurces of decidual reaction in the stroms (Teble

LXIV).
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Incidence of deecidual reaction in the cervical stroma of 106
pregnant patients, in relation to trimester of pregnency

Number of cases

Histologlcal findings Tobal
in First | Second Third ALL
cervical stroma  |yrimester|trimester|trimesteyr| trimesters
Decldual reaction 1 (1.6) | 3 (10) 5 (41.7) 9 (8.6)
Yo deecidual reaction |62 27 7 96
Total 63 30 12 105

Figures in parentheses denote percentage incidence of decidual
reaction in each group. :

Although the numbers of cases in relation o each

trimester are too small for statistical compaxison, the figuves

suggest that the incidence of decldual vesection in the cervical

sbroma incireases progressively during pregnaney 4o a maximum in

the thirvd trimester.

The microscopical features in all seections showing

decidual reacbion were characterised by the occurrence of scabbersd

foci of decldual. cells at varying depths in the cervical stroma.

In some secbions, decldual cells formed small agpregations and in

others the cells were dispersed in localised areas in the stroma.

In each instance, decidual cells were clearly differentiated from

adjadent stromal and cervical epithelial cells.

None of the
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patients showed elinical or histological evidence of frank
deciduosis involving the cervix.

The nine patients showing decidval reaction in the
cervical stroma included primigravidee and multigravidas varying
in age from 23 to 39 years. The commonest associated histaicgical
lesion in the cervical stroma was chronic inflammatory cell
infiltration which was nobted in seven of the nine patients.

The seven specimens of cervical polypl removed fLrom
pregnant patients were separately reviewed for histological
evidence of decidual reaction. Only one polyp showed decidual
change which involved a small localised area in the stroma of the

polyp containing a sparse numbeyr of characteristic decidual cells.
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SUSPICIOUS FPITHELIAL IBSTONS

(1) Squamovs epithelivm

Pregnancy Soyies. 1In the pregnant group of pabients,

no dysplastic changes wore observed in any of the sections examined
containing stratified squamous epivhelium of the ectocerviz or foci

of sguamous metaplasia in the endocerviz.
g p

Control Serles, In contrast, squamous epithelial

changes in the cervix of one noa-pregnant patient were sufficiently
suspicious to wayrrant a diagnosis of dysplasia. This patient, who
was 29 years of age, had had one non-viable and three viable
pregnancies, the last pregnancy having terminated 4 years previously.
The patient's cervix was ampubated at Manchester operation for
wbeoro-vaginal prolapse, the cervix being described ab operation as
- "Lacorated, infected and eroded". listological sections from
three blocks of the cervix were svallable for examination,
Dysplastic chonges were seen in extensive foci of compact squamous
mebtaplasia parbially replacing the columnay epithelivm of the
cervical canal and subjacent glands (Figure 28).

Although distuvrbing features of cellular unrest were
noted in the basal layers of the squamous metaplastlic epithelium,

it viag considered that the cellular changes in this case lacked
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Figure 28. Section of the upper cervical canal from a
non-pregnant patient. Dyeplaetic changes are present

in extensive foci of squamous metaplasia at some distance
from the squamo-columnar junction. A portion of one
subjacent cervical gland replaced by dysplastic squamous
epithelium is visible. Moderately intense chronic
inflananatory change is present in the cervical stroma.

(Haonatoxylin and eosin x 100) e
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adequate criteria to fulfil the requirewents for a diagnosis of
carcinoma in sibu. Colancident basal cell hyperplasia was found
in the stratified squamous epltheliuvm of the ectocervix in this
patient; but no Lendency to dysplastic change was noted in the
basal layers of the ectocerviecal epitheliwn. It is proposed
Indefinitely to observe the future progress of this patient by

means of periodie cytological examination of cervical smears.

(2) Colummay epitholium

No susplcious epithelial changes suggestive of necplastic
transformation were observed in any section of endocervical columnar
epithelium from pregnant or non-pregnant patients. Extrome
ingtances of benign hyperplasia of the columar epithelium or
marked degrees of squamo=-colunnar metaplasia encountered in pregunant
patients did not result in histological appeavances which might

have suggested malignant adenomatous change.

(3) Epitheliuvm of corvieal polypi

No suspicious cellular changes were found in the epithelia
of polypi from pregnant or non-pregnant patients in the present

series.
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INTRODUCT.ION

In order to avoid any poassible confusion it is proposed
to discuss the results of the varlous investigations carvied oub

unider the following main headings:

(1) The incidence of the various types of benlgn
apithelial lesions of the cervix in pregnant and

non-pregnant patients.

(2) Comparison of the hisiological charscteristics of
benign cervical epithellial lesions in pregnant and
non-pregnant patients.

(3) Specifie pregnancy changes.

(4) Atypical epithelial lesions.




——

152,

INCIDENCE OF BENIGN BPITHELIAL IESTONS OF THE CERVIX

ECTOCERVIX

Basal cell hyperplasis

o

It is difficult Yo assess or compare the results reported
in the litérature regarding the incldence of basal cell hyperplasia
of the ectocervical stratified squamous epithelium as many previous
reports are based on differing histologicel criterla and lack
wnlform terminology. Furthermore, comparative study of the
incidence of basal cell hyperplasia in comparsble series of pregnant
and non~prognant women hasg not been made by any of the previous
authors. The majority of investigators have published their
findings only in series of pregnant patlents, and no detailed report
of the incidence of basal cell hyperplssia in non-~pregnant women has
appeaved in the literature.

Initially, Murphy and Herbut (1950); studying the
histology of the cervical epithelia in their series of 50 pregnant
women, reported basal cell hypargetiviﬁy of the ectocervical
epithelium in 6 per cent of their cases. The histological criteria
which thef describad in relation to basal cell hyperactivibty
congisted of simple hyperplasia of the basal cell layers with no
mieroscopical features of anaplasia. Subsequently, basal cell

hyperactivity during preguancy was reported in 24.8 per cent of 71
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patients by Lpperson et _al. (1951), who elassified the lesion in
three grades depending on the relative thickness of the total
epithelial layer involved by the hyperactive basal cells, the third
grade being defined as total lavolvement of the surface epithelium
of the ecbocervix. The histological criteria adopted by these
aunthors in the diagnosis of basal cell hyperactivity included
anaplastic changes, without loss of polarity, in the hyperactive
basal cells. Using the histological criteria defined by Epperson
et al. (1951), Nesbitt ond Hellman (1952) found basal cell hyper-
acbivity in 6.8 por cent of 300 pregnant women, and in é subgequent
series of 1,387 pregnent patients, Nesbiitt (1955) reported an 18.3
per cent inecidence of the lesion.

From a detailed study of the literature it is apparent
that the histologieal features of basal cell hyperplasia or hyper-
activity, reporied by different authors, include degrees of cellulax
proliferation varying from simple hyperplasia of cells confined to
the basal zone to anaplastic changes in hyperplastic basal cells
oceupying the total thickness of the stratified sguamous layer.
Such extreme degrees of basal cell hyperplasia as described by
Epperson gt _al. (1951) and subsecuent workers, correspond more
closely, according to their histological eriteria, to dysplastic

lesions of the cerviecal epitheliuwm.
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In the present serioes of pregunant and non-pregnant patienbs,
basal eell hyperplasia represents o simple proliferative change
Involving the basal layers of the ectocervical stratified squamous
epithelium, without microscopical features of cell anaplasia. The
overall incidence of basal cell hyperplasia in 79 pregnant women
is 17.7 per cent., This incidence does not differ significantly
from that of 12.8 per cent in a comparable group of 78 non-pregnant
women., These resulbs suggest that pregnency is not assoclated with
any significant increase in the proliferative activity of the basal
cells of the ectocervical stratified squamous epithelium.

In a study of the possible effects of age and parity on
the incidence of basal cell hyperplasia in the pregnent and non-
pregnant patients, satisfactory statistical eovaluation was not
possible owing to the small numbers of cases with basal cell hyper-
plasia in each age or pariiy group. The resulis, however, suggest
that the age and parity distribution of patients with basal eell

hyperplasia is similar in the pregnant and non-pregnont groups.

Keratinization

Keratinizabtlon of the ectocervical stratified squamous
epithelium was found in a significantly greater numbzr of non-
pregnant than in pregnant women in the present series. Papanilcolaou
et al. (1948) maintained that keratinization was found almost

exclusively in the prolapsed cervix and that it was difflcult to
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escape the conclugion thalt 1t was largely the result of external
irritation. Prolapse is a predominant assocliated facbor in the
present group of non~pregnant patilents showing this lesion, but,

a8 comparable major degrees of ubero-vaginal prolapse werve not
obgerved in patients of the Pregnancy Series, it is nobt possible to
determine, from the present rosulis, vhebher prolapse or pregnancy,

or the combined eflects of both factors are associated with the
gignificant difference in incidence of keratinization bebween pregnant

and non~pregnant women.

ENDOCERVIX.

The resulits of the preseat study suggest thot the
endocervix, as distinct from the ectocervix, is the seat of more
pronounced epithelial change during the course of gestation.,
Histological interpretation of the variety of benign epitheél ial
transformat ions which occuy in the en&océrvix is presently based on
the recognition of microscopical changes involving, on the one hand,
the colummay cells lining the cervical canal and glands, and, on
the other hand, the subcolumnar, basal, or reserve cells which are
generally regarded as the source of squemous metaplestic epithelium

in the cervical canal.

Benien hyperplasia of the columar epibhelium

While it has been generally accepted since Stieve's (1927)

original work that benign hyperplastic change in the endocevrvical



columnar epitheliom during pregnancy invelves simultaneously the
surface epithelium of the cervical canal and the epitheliuvm lining
the cervical glands, several previous reports have been based on
study of such changes predominantly in one or obher of these
strucbures., For this reason, as well as the faect that detailed
reference to the age and parity distribution of benign hyperplasia
in pregnaut womeh has nobt been made in previous studies, accurate
comparison of the results in differenlt series is not possible.

Hyperplasia of the endocervical columear epithelium vas
found in 88 per cent of nulliparae and 92 per cent of muliiparae
by Murphy and Herbut (1950), iuvestigating a series of 50 pregnant
women. Upperson et al. (1951) reported hyperplastic changes in
cervical glands in 17.1 per cent of prenatal women and 9.1 per cent
of postnatal women of varying ages and parity, among thelr serles
of 286 patients. They concluded that hyperplastic changes in the
cervical glands indicated a definite resction to the pyregnancy
state. Nesbitt snd Hellman (1952) described three types of benign
hyperplastic change in cervical glands end reported, from a study of
300 pregnant women, corresponding incidences of 28.6, 44 and 47.3
per cenb.

Agsessment of the incldence of benign hyperplasia of the
endocervical epithelium in non-pregnant women was made by Carrow
and_Graene (1951), who repovted their findings in a simulbaneous

investigation of 96 pregnant and 50 nonepregnent patients, without
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reference Lo the age or parity of their patients. They noted
hyperplastic histological chenges involvwlng either the surface
columar epithelium of the cervical canal, or the gland epithelium
or both of these structures, in Ah.h per cent éf the pregnent and
- 22 per cent of the non-pregnent patients. The highest inecidence
ﬁof these changes during pregnancy was observed in the third
trimester. The authors concluded that, despite the inecressed
ineldence of these hyperplastic chonges in the pregnant cervix, such
changes were seen sufficiently often in the non~pregnant that they
could no longer be considered eitheyr specifiecally due to pregnancy
or specificelly limited to the pregnant cervix.  Albhough numerous
suthors have veferred o the existence of hyperplastic change in
the endocervical columnar epithelium of non-pregnant women, reports
of the incidence of the lesion in non~pregnant patients, obher than
GCarrow and Greene's (1951), have not been found in the literasture.
During the present investigation, benign hyperplesia was
obgerved in 32.4 per cent of patiﬁnﬁs in the Pregnancy Series and in
18.3 per cent of non-pregnant patients in the Control Seriqa. This
difference in the incidence of benign hyperplasia for pregnant and
non-pregnant patlents is statisbically significant. As the
pregoant and non~pregnant patients investigated were of identical
age, parity and marital status, the findings suggest that the higher
incidence of benign hyperplasia in the Pregnsncy Series is due to

the effeclt of pregnency; but, from the investigabion carried oub
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into the actual effect of age and pariby, it would appear that this
conclusion does not apply to all pregnant patients but, only to
pregnont patients who have had three or less previous pregnencies.
Pregnant women haoving more than three previous pregnancies show
only a elightly higher ineidence of benign hyperplasia than non-
pregnant women of the same parity, and the difference im incldence
between the two groups is not sbtatistically sigunificant.

No significent relationship is faundrhetwaan the age of
the patients and the occurrvence of benign hyperplasia either in
pregnant or in non~pregnant women under or over the age of 30 years.
These resulis suggest, therefore, that in any series of pregnant and
non~pregnant; women, matched for age but conslisting solely of patients
who have had more then three previous pregnancies, the incidence
of benign hyperplaesia should not differ significently between the
pregnant and non-pregnant groups.

Among pregnant and non~pregnant women who have three or
less previouws pregnancles, the greatest difference inm the incidence
of benign hyperplasia occurs in patients who have had no previcus
pregnancy. Thus, in 20 non-pregnent nulliparee, benign hyperplasia
of the endocervical coluumnar epibheliuvm was not observed, while six
of the 20 patients in their first pregnancy showed benign hyperplasia.
Although investigation of a much larger series of patients is
desirable before finsl conclusions may be drawn, the present resulis

suggest that benign hyperplasia of the endocervical coluvamar
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epithelium may, in fact, dovelop initially during the [irst pregnancy,
and may persist throughout reproductive life in approximetely 20 per
cent, of women, undergoing periodic upward fluctuations in incidence
up o the sixth pregnency. Whether the decreased incidence of the
Jesion in preguant women of pavity six and over; compared with that
in non=pregriant women of the same paeity group, reflects decreased
responsivencss of the columnar cells to pregouancy horweonal
stimulation ultimately as parity increases will requive elucidation
by further research.

The present findings suggest that, dvring the course of
pregnancy, benign hyperplasis of the endocervical columnar
aepitheliun occurs most frequently in the third tyimester, which
accords in general with the majority of published reports. [owever,
bhe variations in inecidence in relation to sach trimester in the
present series ave not statistically significent, but the total

nusber of patients in the third teimester is small.

Squamous mebaplasia

The occurrence of squamous metaplasia in the cervical
canal has boen sbudied extensively by previous auwthors. Table LXV
contains the résulis of several investigators who have reported
the incidence of this leslon both in pregnant and in non-pregnant
women. These reports indicate a wide variation in the incidence

of sguamous metaplasia., The resulte of the prosent
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investigation suggest thab this varlabion may be expected according
to the particulayr égs and parity distributlons of patients in any
gseries sbudied. Detailed analygis of the results in relation to the
age and papily proups of pabtlents was not described in any of the
geries of pregnant or non-pregnant women listed in PTable LYV, albhough
gross data in regpect of age and parity limits were defined in the
majority of instances. (onsequently, comparison of the observed
incidence of sguamous metaplasia in one geries with the incldence in
any other series is subject to misinterpretetion in the absencs of
gtrict correlation of age and parity facters. “The reporped incidence
in each series may b2 accepted only as a relative finding, and cannob
be regarded as an ébs@lute index of the frequency of the lesion in

the general population of either pregnant or non-pregnant women.

Only two reports were found in the literature deseribing
the simultaneous investigation of parallel serles of pregnant and
non~pregnant patients to assess the comparative incidence of
sguamous metaplasia (Danforth, 1950; Carrow and Greene, 1951). No
details regarding the age and parity of his pregnant or non-pregnant
patients were recorded in Danforth's (1950) series, but he concluded
fyom his findings that squamous metaplasie ot the squamo-columnar
Junction of the cervix was more than twice as frequent in the
pregnant group as in the non-pregnant group of women. In the

light of the results in the present investigation, this deduction
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TABIE 1AV

Previously reported incidence of squemous meteplasis of the endocervix

Pregnant women Non~pregnant women
Authors Nuz?er Incidence Nug?er Incidence
patients patients
Carmichael and Jeaffreson(1941) - - 33 419
hverbach and Pund (1945) - - 100 2%
Fluhmonn (1948) 32 194 - -
Danforth (1950) 22 865t Lo 3%
Murphy and Herbut (1950) 50 18% - -
Carrow gnd Greene (1951) 88 52435 50 |No data
Bpperson et al.(1951) Series 1 87 29% - -
Series 2 286 1h..3% - -
Howard et al. (1951) - - 100 83%
Nesbitt and Hellman (1952) 300 32.7% - =
De Alvavez ot al. (1957) - : - 951, 25%

is open to doubt, parbticularly in view of the absence of information
regarding the age and parity distribution of his patients. Carrow
and Greene (1951) observed endocervical squamous metaplasia in

52.3 por cent of theiv series of 88 pregnant patients of wispecified

age and parity, bub did not report the incldence of the lesion in
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thelr series of 50 non-pregnant "control' patients simﬁlﬁaneously
investigated by cervical biopsy.

The present iunvestigation shows that the overall incidence
of squamous metaplasia in the Pregnancy Series of patients is 34.3
per cent compared wibth an overall incidence éf 33.9 per cent in the
Control Series. This difference in incidence bebtween the pregnant
and non-pregnant women 1s not stabtisbically significant.
Confirmation of this finding was obbaived by a study of 104 pregnant
and 104 manmprégnanﬁ patients individually matched for age, parity
and marital status, the incidence of sguamous metaplasia in each
group of patients being 34L.6 per cent. As the pregnant and non-
pregnent patlents ilnvestlgated were of identical age, parity and
marital status, these results suggest that the state of pregnancy
is not assoclated with any variation in the incldence of squamous
metaplasia in the endocervix,

In order to ascerioin whether the oversll inecidence of
squenous metaplasia in the Pregnancy Series was blased by
prepondervance of the lesion in any trimester of PYregnancy
statisticol comparison of the incidence of aguamous metaplasia in
each trimester was carried out, Thils revealed no significant
variation in the incidence of the leslon in relation to any of the
three trimesters studied, and the findings suggest that the overall

ineidence of squamous metaplasia in the Pregnancy Series does not
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reflect preponderance of the lesion in any particular trimester of
pregnancy.

A sgignificant rise in the incidence of endocervical
squanous mebaplasia coincident with increasing age in non~pregnant
women was reported by Carmichael and Jeaffreson (1941), Auerbach
and Pund {1945} and Howard gb_al. (1951), bub no corwelation between
the occurrence of the lesion and payity was found by these auwthors.
The relationship of squamous metaplasia to age and parity in pregnent
patients was not defined in any of the series previously reporied
in the literatuyre.

Investigation was carried oul into the actual effeclt of
age on the incldence of squamous metaplasia in the present series
of pregnant, and non-pregnant patients. A higher incidence of the
lesion is obgerved in non-pregnant patients over 30 years of age
than in nou-pregnant patients under the age of 30, although, while
highly suggesiive the difference in incidence between the two age
groups is not statistically significant. In contrast, study of
the pregnant pabients reveals a higher incldence of squamous
mebaplasia in women under 30 years of age than in women over the age
of 30, bul the difference observed is nol stabistically significant.
Comparison of pregnant patients under 30 years of age with non-
pregnant patlents vwnder 30 years shows no significant variation in

the inecldence of squamous metaplasia, and similarly, there is no
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significant difference in the incidence of the lesion in pregnant
women over 30 years when compared with nop-pregnant women of the
Bame age group.

. The actual effect of pariby on the incidence of squamous
metaplasia in the preghnant and nou-pregnant patients wag similayly
invegtigated. The vesulls show thet pavity exerts a significant
influence on the incidence of squamous mebaplasia in non-pregnant
patients, among whom a significantly higher ineidence of the lesion
is found in women who have had more than thres previous pregnancles
than in those who have had three or less previous pregnencies.
Couversely, the incidence of squemous metaplasia in pregnant
patients in relation te perity 1s reversed, the lesion appearing
more frequently in the lower parity graup than in the higher parity
group of pregnant womeh, although the difference in incidence of
the lesion between these two groups of pregnant patients is not
statisbically significant. When the resulis for non-pregnant
patients having three or less previous pregnancies arve compared with
those for pregnant pabienbs of the same pariiy, no statistlcally
gignificant difference is observed. Similarly, no significant
differsnce is found belween the incidences of the lesion in non-
pregnant and pregnent women in the higher parity groups.

The intarpretatioﬁ of these findings would be facillitatbed
by study of the actual coubined effect of age and paviiy oun the

incidence of squamous moetaplasia in the Pregunancy and Control Series.
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However, the tobal number of patients in each series is too small to
permit sbatistical snalysis of combined age and parity groupings.

The available results suggest that, in non-pregnant women,
o significant rise in the inecldence of squamous metaplasia of the
cervical canal ocecurs in relatlon to inereasing parity in contrast
with increasing age. These observations imply that the influence
of parity is more importent than the influence of apge in relation
to the ocecurrence of squamous metaplasia in non-pregnant women.
That age wey also have an effect on the incldence of squamous
metaplasia in non-pregnant women is suggested by the resulits of the
present investigations althdugh statistical proof of this was not
obtained. This view conflicts with opinions previously expressed
in the literature. Study of the combined influence of age and
parity on the incldence of sguamous metaplasia, however, will be
required in a larger series of non-pregnant women hefore final
conclusions regarding the relationship of age and parity may be
reached.

Interpretation of the resulis obtained in the sﬁudy ofl
squamous metaplasia in the pregnant patients in relation to age and
parity is difficult. While neither age nor parity exert any
significant influence on the distribution of squamous meteplasia,
the lesion occurs more frequently in pregnant women in the lower age
and parity groups than in the higher age and parity groups. This

age and parity distribution in pregnant patients is o reverssl of
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that observed in the non~pregnant patients. As the age and parity
of the pregnant patients are identical with those of the non~-pregnant
patients, the findings suggest that a shift in the distribution of
squamous metaplasia towerds lower age and parity groups of women
oceurs under the influence of pregnancy, hut, from the relatively
small nuobers involved in both of the present series, the variations
observed lie within the limivs of chanece.

Comparative investigation of larger groups of pregnent
and non~pregnant women of identical age and parity would appear to
be the only means of throwing furtber light on these preliminary
findings. The alternative method of studying the cellular behaviour
of sguamous mebaplastic lesions in the same patient during and between
suecessive pregnancies cannot be Justified in view of the necessity

for muliiple and repested cervical biopsies,

Celluley chronic inflammabory changes

In common with the findings of previous aubthors including
Carmichael and Jeaffreson (1941) and Haines and Taylor (1962)
histological evidence of chronic inflammatory infiltration of the
coyvical stroma was fouad in the majority of women both in the
Pregnancy and in the Qontrol PSeries. The overall incidenece of
chronie inflommatory reaction in 103 pregnent patients was 73.8 per
cent and in 108 non-pregnant patients, 85.2 per cent, a difference,

which although highly suggestive, ls not statistically signiflcant.
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These findings were confirmed by enalysis of the results in 101
pregnant and 101 non-pregnant pabients individually matehed for age,
parity and marj.tal status, The flndings sugpest thel the incidence
of chronlc cervical inflammatory reaction, while apprecisbly lower
in pregnant then in non-pregnant women, showsno significant
difference betwean the two groups.

The distribution of cervical chronic inflaumatory resobion
in the 34 pregnant and 20 non=pregnent patlents showing benilgn
hyperplasia of the endocervieal columnar epithelium was similar to
that in the total series of pregnant and non-pregnant women, the
difference in lncildence between the pregnant and non-pregnant patients
being not statistically significant. Closely similar resulis were
obtained in the study of assoclated chronic inflammatory ehanges in
the 36 pregnent and 37 non-pregnant patients showing squamous
metaplasia of the cervical canal, and no significant difference in
incidence of chronic inflammstory reacbion was observed between the
two groups.

These correlated findings suggest thet chronle inflammatory
reaction in the cervix doss not influence the distribution of elther
benign twaz'plagia or squamous mebaplasia in the endocervices of

pregnant, or uon-pregnant womnen,
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COMPARISON OF _THE _HISTOLOGIGAL, CHARAGTFRISTICS OF ERENIGN
CURVICAL _EPITHGLIAY, IESTONS IN FREGNANT _AND
NON-FREGNANT _ PATIENTS

LCTOCERYIX

Conflicting views have been expressed in the literature
regarding the occurrence and sipgnificence of inereaéa in the total
thickness of the stratified squamous epithelivm covering the
ectocervix during the course of pregnancy. Some authors, including
Levey (1934) reported no change, bubt the mejority of writers
reported increased thickness of the epithelial layer in a varisble
proportion of pregnant patients, either in agsociation with increase
in the thickness of the outer laoyers of the squamous epithelium
(Murphy and Herbut, 1950), or with increase in the thickness of all
layers in the stratified zone (Carrow and Greene, 1951). Similor
findings were noted in non-pregnant patients (Carvow and Greene, 1951).

The results of the present histological study suggest that
inerease in the total thickness of the epithelial layer covering the
ectocervix oceurs in an appreciable number of pregnent patients
particulariy during tﬁe third trimester, but simiiar changes may be
seen in non-pregnant women. Libtlle pabthological significance is
abttached to this finding as in the majority of instances, no
corresponding increase in thickness of basal cell layers weg observed

in the thickened stratified squamous epitheliwm.
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The results of the present lunvesbtigatbtion suggest that the
histological feabures of basal cell hyperplasia ave similar both
in pregnant and in gmnwpregnaﬁh women, Theve is, therefors, no
gignificant evidence of lncreased proliferative activity of the basal
cells of the ectocervical aﬁratifigd squamous epithelivm during

Pregnancy.

ENDOGRRVIX

Histological observabtions of normal coluwmnar epithelium
lining the cervical canal and glands suggest that the cellular
features are similar in pregnant women during the first and second
trimesters when compared with those in nonepregnant patients.

Minor diffevences are seen during the third trimester when increase
in length of individual columnar cells and increased secretory
funetion reflect the general hypertvophic change oceurring in the
cervix subjected to intense hormonal stimulation.

It was observed that o similar effect was exerted, during
the third trimester of pregrancy, on the individual cells of benign
hyperplagtic lesions of the endocervical eolumnar epithellwnm. This
gave vise Lo more extreme histologicsl features of benign hyper-
plasia than those observed in non-~pregnant patients. The ceellular
pattern of individual lesions, however, preaénted benign histological

characteristics in all such lesions observed in pregnant patients,
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and the basic cellular features of benlign hyperplasia were similaoy
in the pregnant and non»prégﬁant women, In benign hyperplastic
lesions, the columnay epitheliuvm of the cervical glands was most
Irequently the site of proliferative changes in both pregnant and
non-pregnant patients, but, albhough the hyperplastic reaction was
less frequently observed in the surface epithelium of the cerviecal
canal in bgth groups, the latter was involved in o larger proporiicon
of pregnant than of non-pregnant women.

Comparison of the histologicel features of squamous
mebaplastic lesions in pregnant and non-pregnant patients suggests
no significant difference in the anatomical distribution of the
lesion in the cervical canal. The present {indings support the
eﬁservations of Carmichael and Jeaffreson (1941) that squamous
metaplasia is limited anétomically to the surface epithellum of the
canal and to the superificial cervicel glands. The frequency of
oceurrence and the histologiecal characteristics of tenuous squamous
opithelivm and compact forms of scuamous mebsplasia wers siﬁilar in
“the pragnant-and nou~pregnant group of patients, The squamo-
columnar type of lesion was observed in six of the pregnant patienis
and in 16 of the non-pregnant patients. The individual cellular
characteristics of sguamo-colwmar metaplastic focil were similar in
pregnant and non~pregnant women, bub the gross histological features
of this leslon wepre more siriking in specimens obtained during

pregnancy duc to the highly vacuolated appearances resulting from
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increased sscretory activity of the columnar elemenis.  Flulmenn
(1961) considered that this type of squamovs metaplastic lesion
was especially prone to oceur under the influence of progesterone,

a phenomenon which he demonstrated experimentally in rodents.

SPECIFIC PREGNANCY CHANGES

Study of the histological chavacteristics of benign
epithelial 1@siené in the present series of pregnant and non-pregnant
patients supports the contention of most recent writers that speecific
epithelisl lesions do not develop in the human cervix duving
pregnancy. The '‘basic microscopic features of all proliferative
epithelial. lesions observed in the pregnent cervix were identified
in similay lesions occurring in the non-pregnent cervix. Differences
in the degree of proliferative change were observed principally in
the ecolummar epithelium of the endocervix in pregnant women, bub even
the mest pronounced feabures of hyperplasia of the endocervical
mucosa showed no specific histological ceiteria attributable to the
state of pregnancy.

The soie specific histological feabure observed in the
gervices of pregnant patienis was decildual reaction in the cerviecal

shroma.. Similarxy; cervical polypi from pregnant patients showed
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no choracteristic eplthelial changes distinet from those in non~
pregnant patients, bubt deeildual reaction occurred in the stroma of
one polyp during pregnancy. Desplte the smell number of cases
involved, the present results suggest that the overall incidence of
decidual reaction in the cervical stroma in pregnancy is relative
to the frequency of the change occurring during each trimester, the
maximum incidence of the leslon baing found in the third trimester.
Murphy and Herbut (1950) reported an overall inecldence of 22 per
cent in 50 pregnant patients, and Epperson et al. (1951) reported
10.4 per cent in 286 pregnant petients investigated, but in neither
series was veference made to the bLrimester distribubtion of deeidual

reaction.

ATYPICAL EPITHELIAL LESIONS

No atypical lesions were observed in the sections of
cervical tissue obtained from patients included in the Pregnancy
Sevies. [Histological changes observed in the ectocervical strati-
fied squamous epitheiinm and in foci of endocervical squamous
metaplasia in the pregnant pebients did not present any pattern of
epithelial change which might bs confused with dysplasia or carcinoma

in situ. Pronounced sguemo~columnar mebaplastic lesions with
extensive vacuolation and trabeculetion were considered more likely

to be confused, on cursory examination, with malignant adenomatous
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changes, although detalled serutiny of individual cellular feastures
should establish the benign characteristics of the lesion in the
majority of cases.

Ameong the non=-pregnant women lncluded in the Control
Series, cervical dysplasis was diagnosed in one patient. The
nlerosecople features of this abypicel lesion occeurying in areas of
extensive souamous metaplasia in the cervical canal did not fulfil
the histologieal eriteria necesgary for a disgnosis of carcinomes in
gitu, but the abypieal characterisilecs of the cellg in the basal
loyers of the epithelium were recognizably different from the benign
proliferative squamous epithelial lesicné observed in other non-
pregnant and pregnant patlients.

That the frequency of oceurrence of cervical dysplastic
lesions can be determined only by screening of large portions of the
female population is suggested by the r@auits of recent workers in
this field, Such large scale surveys necessarily require the use
of gytological screening techniques which were not available in
Northern Irelend watil the completion of the present investlgaiion
in 1962. Using cytological screening methods, Lapid and Goldberger
(1951) and Reagen gt _al. (1955) reported the prevalence of cervical
dysplasia as 6 to 8 per 1,000 in the overall population, both
surveys covering 2,000 and 10,553 women yespectively, in the general

population. Reagen ¢t al. (1961) consider thai the reaction is

more prevalent during pregnancy and increases in frequency with

relation to parity.
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In the light of these recent observations, it is not
pogsible to draw any conelusions from the results obtained in the
present relatively small number of patlents invesbigated, vegarding
the comperative incidence of cervlcal dysplasia in pregnant and
non=pregaant women.  Furbher extensive study of pregnent and non-
pregnant women In combarable age and parity groups will be required
in order to obtain the necessary meberial on which to base a

comparabive study of this subject.



CONCLUSIONS




L.

2e

b

5

176.

From the study of a group of 110 pregnant pabients, individually
mabeched for age, parity and marital status with each meuber of
a group of 110 nop-pregnant patients, it is possible to achieve
valid gtetistical comparison of the inecidence of benign cervieal
epithelial lesions occurving in each group, and Lo assess the
influence of pregnancy on the occurrence and histological

characteristiecs of the various lesions.

No significant increase in the inecldence of basal cell hyper-
plasia of the ectocervical stratified squamous epithelium is
found in 79 pregnant patients when the results are compared with

those in a compsrable group of 78 non-pregnant women.

The incidence of kerabtinization of the ectocervical stratificd
sguamous epithelivm is significantly higher in non-pregnent

then in pregnant women.

Prognant women who have had three or less previous pregnancies
show a sigunificantly higher incidence of benlign hyperplasia of
the endocoervical columner opitheliuvm than non-pregnent women of

the same pariby.

The ineidence of ondocervical squamous metaplasia in pregnant
women does not differ significantly from that in non-pregnant

women of similar age, parity and maribtal status.
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6. In non-pregnant women, the incidence of squamous meteplasia of
the endocervix is significantly higher in those who have had
more than three previous pregnsncles than in those who have

had lesg than three previous preghancies,

7. The incidence of microscopic chronie inflammatory reaction in
the endocervical epithelium and stroms of pregnant psticnts does

not differ significantly from that in non-pregnant patients.

8. The histological appearances of benign epithelial lesions in
vhe ectocervix of pregaant women ave similar to those in non-

preganant women.

9. The histological features of benign epithelial lesions of the
endocerviz in pregnant women differ only in the degree of
proliferative actliviby and not in the basic cellulay

characteristics from those in non-pregnant women.

10. No evidence is found to support the conbentlon of previcus weiters
that specific cheanges occour In bhe cervical epithelia during

pregnancy.

ils In the group of 110 pregnent palients studied, no sotyplieal
lesion in the ectocervieal or endocerviecal epithelium leading

to suspiclon of neoplastic chonge was observed,
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