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Preface

ALMOST EVERY BOOK serves a useful purpose, whether it be for the
satisfaction of the author or the gratification of the reader. In compiling
this volume, we have attained the former by recording certain ideas
and concepts in the field of cytology that we believe are valuable. The
book has ample references but does not pretend to be a compendium of
all available information. The field of cytology has become so broad in
such a short time that its full context could not be covered in a single or
even in several volumes. Investigators have so extended the range of
cytologic interpretation that, for example, one is seldom content merely
to suggest the probability of the existence of cancer. Indeed, a cancer
diagnosis is often so refined that it not only delineates the specific cell
type but indicates whether a malignant lesion is in situ or invasive. In
addition, the modern cytologist usually understands and applies practi-
cally, where feasible, the principles of chromosome analysis, cytochem-
istry, electron microscopy, labeling studies, microspectrophotometry,
computer analysis, mensuration by automated means, Coulter counter
and hormonocytologic studies. It is our purpose to supply the reader
with practical information directed primarily to the cytologic diagnosis
of gynecologic cancer. Comparison of these findings with cytologic ob-
servations suggesting or simulating malignant neoplasia is included in
chapters dealing primarily with changes due to inflammation, repair,
degeneration and radiation. Sections dealing with microspectro-
photometric and computer application are intended to bridge the gap
between what is now research and what might be tomorrow’s reality.
Chromosome studies, labeling and electron microscopy are similarly
considered. Despite future advances, the cytotechnologist will always
play an important role in cytodiagnosis. No matter how advanced,
machines do not have a “brain” but reflect primarily the imagination
and intelligence of the user. For example, despite the automation of
chemical, hematologic, coagulation and other routine clinical labora-
tory procedures, there is still a serious shortage of medical technolo-
gists.

We hope that technology students, graduate technologists, resident
physicians, pathologists, gynecologists and other physicians and scien-
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tists interested in the cytologic diagnosis of female genital tract neo-
plasms will find this book valuable, both as a means of improving the
precision of their diagnoses and as a reference source.
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CHAPTER 1

History

THE USE oF cYToLOGIC study to diagnose malignancy dates back to the
19th century. Most of the earlier workers concentrated on microscopic
examination of sputum. In 1847, Pouchet!® examined vaginal secre-
tions while studying the problem of whether spontaneous ovulation
occurs in animals and man. He observed epithelial plaques in the va-
gina during menstruation and also noted gross changes in vaginal se-
cretions. It is not certain whether actual microscopic examination was
done on the secretions as he did not detail his methodology. As late as
1869,!"" the value of vaginal cytology in the diagnosis of gynecologic
malignancy was denied. The major interest in gynecologic cellular
examination continued to be the study of hormonal changes, earlier in
the guinea pig and rat, and later in humans.!* Papanicolaou!® discussed
the potential value of vaginal smears as an aid in the diagnosis of uter-
ine cancer with Dr. James Ewing in 1925. Because of limitations in
both cytologic and histopathologic knowledge, he did not realize fully
that asymptomatic cervical cancer could be diagnosed by such means.
In fact, Broders? did not coin the term carcinoma in situ until 1932, al-
though the condition had been described years earlier. On April 11,
1928, Dr. Aurel A. Babes' published a monumental communication in
La Presse Médicale entitled, ‘“Diagnosis of Cancer of the Uterine Cervix
by Smears.” His material was collected by a platinum loop, fixed in
methyl alcohol and stained with the Giemsa method. He detailed and
illustrated characteristics of malignant cells, indicated the existence of
carcinoma in situ and stated that the diagnosis of cervical cancer could
be made at an early stage by the smear technique. His work had been
first presented to the Society of Gynecology of Bucharest on January 23,
1927, and again on April 10, 1927. Almost simultaneously, Papanico-
laou,® at the Third Race Betterment Conference held January 2-6,
1928, at Battle Creek, Michigan, reported independently the occurrence
of malignant cells as seen by cytology. His paper entitled “New Cancer
Diagnosis” described his technique, which utilized a small pipette to
remove vaginal fluid, and indicated cytologic characteristics of malig-
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2 FEMALE GENITAL TRACT NEOPLASMS

nant cells. His foresight was reflected by the following quote:

“We have a better understanding of the situation in a cancer case,
and we may have some help in analyzing the cancer problem in the
future. In fact, I think this work will be carried a little further, and that
analogous methods may be applied in the recognition of cancers in
other organs. I think that some such method can be, and will be, de-
veloped in the future.”

Thirteen years later, in collaboration with H. F. Traut, he published
“Diagnostic Value of Vaginal Smears in Carcinoma of the Uterus.”'?
They not only described cellular changes in invasive cervical carci-
noma and endometrial adenocarcinoma but indicated the possibility of
a positive cytodiagnosis in early stages of those diseases. A further con-
tribution in 1943!* recorded two instances of early carcinoma of the
cervix and endometrium detected initially by cytologic means. That
same year they published a 48-page monograph, entitled ‘“Diagnosis of
Uterine Cancer by the Vaginal Smear,” that included twelve color
plates.'”” The readers will be interested in an excellent biography of the
late Dr. Papanicolaou by Leopold G. Koss.”

Through support by the American Cancer Society and the United
States Public Health Service, expansion and corroboration of the value
of cytology in the early diagnosis of uterine malignancy, primarily cer-
vical, was established. The mass survey projects started in 1952 eventu-
ally revealed the high incidence of unsuspected cervical cancer, further
establishing a role of cytology in medicine.” ¢ In the course of such
studies, up to 83% of white women and 69% of Negro women from a
select area had a vaginal cytologic examination.® For the most part, vagi-
nal cytologic diagnosis still was in embryonic stages in the early 1950’s.
This was the natural result of a technique requiring time and experi-
ence to master, both for the technologist and cytopathologist, as well as
a necessary period in which the practicing physician gained under-
standing of and confidence in the method. Schools of cytotechnology
were established and registry examinations were first administered in
1957 by the American Society of Clinical Pathologists. Cytology became
part of the American Board of Pathology examination in 1962. Many
workers promoted cytology through a plethora of articles in the 1950’s
and 1960’s. Acta Cytologica, a journal devoted to cytology, published its
first issue in 1956. The sum total of the above efforts has saved tens of
thousands of lives annually. As an important bonus, cytology has led to
the most intense study to date on the genesis of early cancer.

Despite the now unquestioned merit of the vaginal smear in the early
diagnosis of cervical cancer, it is discouraging that only about 15% of
all women over the age of 20 in the United States had a Papanicolaou
smear examined in 1963.* " Thus, there remains a vast reservoir of
women with cervical cancer who may die because a simple, inexpen-
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sive technique has not been applied. We feel that the smear examina-
tion is an integral part of an adequate physical examination. Indeed, it
has been suggested that, in our insurance-conscious population, a cyto-
logic examination is the cheapest insurance available.?
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CHAPTER 2

Diagnostic Value of
Cervicovaginal Cytology

THE USE OF VAGINAL cytology is predicated on the premise that lesions
diagnosed by this method actually are early stages in the genesis of
malignancy. The logical result of their ablation would be to prevent
progression to later stages of cervical or endometrial cancer. More spe-
cifically, there is much corroborative evidence to indicate that carci-
noma in situ of the cervix, a term coined by Broders in 19323 26 but de-
scribed earlier under a variety of names, is a precursor of invasive can-
cer.2% 29 The evidence has been of a statistical or morphologic nature; the
latter will be discussed in a subsequent chapter. Because of the recog-
nized importance of diagnosing cervical cancer early, the present discus-
sion stresses the value of vaginal cytology. This will be approached from
the viewpoint of:

1. Incidence of positive cytologic diagnoses in initial screening.

2. Incidence of positive cytologic diagnoses in subsequent screenings.

3. Effect of the above on the incidence of invasive cervical cancer.

4. Prevalence of dysplasia in initially and rescreened populations.

5. The role of cytodiagnosis in adenocarcinoma of the cervix and en-

dometrium.
. Cytology during pregnancy.

7. Teenage cytology.

Since the pick-up rate for cervical cancer is dependent on such fac-
tors as socioeconomic status, race, age, parity and religion, the statisti-
cal data of any series must be interpreted with care, acknowledging
potential peculiarities or circumstances surrounding a particular locale.

()]

Incidence of Positive Cytologic Diagnoses in Initial Screening

Large collected series are heavily weighted by cases from community
surveys. They give a good cross-section of a particular population, being
influenced primarily by the population distribution related to socioeco-
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DIAGNOSTIC VALUE OF CERVICOVAGINAL CYTOLOGY 5

nomic status. Other series may be quite selective. For example, Papani-
colaou’s® first series of 3,014 women resulted in the diagnosis of 7
cases of in situ carcinoma (0.23%) and of 120 cases of invasive carci-
noma (4%). The high per cent of invasive lesions was the result of a
select group of women attending that cancer diagnostic clinic. By con-
trast, analysis of initial screenings, gleaned mainly from community or
area surveys,? 18.31.36,51,55.58 reyeals that slightly over 1% will be found
to have cervical carcinoma, of which the invasive lesions outnumber in
situ carcinomas (0.577% vs. 0.487%). To emphasize the strong modify-
ing factor of the socioeconomic status of those examined, Ludin, et al.,*
observed that the annual incidence rates for cervical cancer were 54.3
per 100,000 whites. Others®® have noted surprisingly similar results.
Caucasians living in a low socioeconomic area also have a similarly
high incidence of cervical cancer. This has been our experience in stud-
ying cervical cancer among women living in severely depressed eco-
nomic areas of Appalachia. For example, our ratio of cervical carci-
noma to endometrial carcinoma is about 7.5:1. Because of neglect prev-
alent among those of low socioeconomic levels, cervical neoplasia in
whites, when compared with Negroes, ordinarily will be found in ear-
lier stages of genesis when discovered initially.?*-° In contrast, a large
series from a private clinic revealed that 90% of cervical squamous
carcinomas were in situ.’” In addition, the factors of early marriage
(and coitus) and multiparity, usually paralleling a low socioeconomic
status, will be found associated with those women having more cervi-
cal cancer than a control population.!:# 11. 12, 20, 21, 47, 53

Incidence of Positive Cytologic Diagnoses in Subsequent
Screenings

Marshall*® noted in the course of an active screening program over a
6-year period (1958-1963) that the total number of cases of cervical
carcinoma confirmed by biopsy dropped from 0.71% to 0.15%. The inci-
dence drop was attributed to a progressive screening-out process in
which approximately 60% of the women were screened at least twice.
The decline in the incidence of invasive cervical carcinoma was strik-
ing, opposed to a fairly stable rate for those of in situ nature. Sprunt
and Berton® found 2.8 cervical carcinomas per 1,000 white women
among 73,422 screened for the first time, and a corresponding 5.6 per
1,000 nonwhite women among 34,785 screened. Of the total of 108,207
women, 0.38% had invasive cervical cancer and 0.38% had carcinoma
in situ. The second screening resulted in 0.2 cervical cancers per 1,000
white women among 20,783 screened, and 0.6 per 1,000 nonwhite
women among 11,955 screenings. Of the total of 32,738 women, 0.25%
had invasive cervical cancer and 0.04% had carcinoma in situ. They
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believed that the incidence drop with a rescreening is the result of the
natural history of the cancer. Christopherson, et al.® observed an initial
incidence of 2.8 per 1,000 women with invasive cervical carcinoma and
3.7 women per 1,000 with carcinoma in situ among 66,043 screened. By
the third annual screening of 9,518 women, only 0.11 per 1,000 had
invasive cervical cancer and 0.53 per 1,000 had carcinoma in situ. They
believed “that repeated examinations at yearly intervals would virtual-
ly eliminate cervical cancer as a major cause of death in our female
population.” Others'> recording similar findings feel that repeat annual
smears “weed out” cases of invasive cervical carcinoma from the test
population. Bryans, et al.* saw an almost tenfold increase in invasive
cervical carcinoma among those not previously screened when com-
pared with those who had annual smear studies.

Effect of Vaginal Cytologic Examination on the Pattern of
Invasive Cervical Carcinoma

The above studies have been unanimous with respect to the efficacy
of cytologic screening to diagnose cervical carcinoma. In a population
that has been screened adequately, and especially rescreened, as indi-
cated, the subsequent pick-up rate of cervical carcinoma has been re-
duced, often dramatically. That is true mainly of invasive carcinoma,
but also to a lesser degree for carcinoma in situ. Regarding the occur-
rence of invasive cervical carcinoma in a screened population, certain
important facts emerge.> * 225> The result of an active screening pro-
gram is a progressive decrease in the number of women with invasive
cervical cancers. The invasive cancers that have been cytologically
identified in these circumstances generally are found in earlier
stages.?!»3.52 For example, Stevenson, et al,’? noted that the incidence
of stage I and II carcinomas increased from 56% to 75% over a 12-year
period, whereas stage III and IV lesions decreased from 44% to 25%
during that same period.

However, the sum total of the value of screening programs should
be reflected in mortality statistics of a screened community. Christo-
pherson® noted a gradual decline in reported mortality statistics from
cervical cancer in Jefferson County, Kentucky. The drop was not pre-
cipitous, but there are some factors possibly accounting for that finding.
First, a few cases may have been women who were relatively long
survivors of a disease diagnosed in the early days of cytologic experience.
Second, and most likely of greater importance, are the women who had
not been screened in the population. Many of them may have been in-
digent, as that group is often the most difficult to get to co-operate
and is the one most likely to get cervical carcinoma. Added factors
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may be false negative diagnoses in the face of invasive carcinoma, and
a transient population.

Prevalence of Dysplasia in Initially Screened and
Rescreened Populations

The prevalence of dysplasia is variable, having been reported from
0.13% to 3.8% of selected series. Reagan*® believes that it occurs in
0.8% of all women, although he found 6.2% of a group of pregnant pa-
tients from a charity clinic to have that abnormality.* Among 2,417
pregnant women seen at our institution, 26 (1.1%) had dysplasia. De-
spite that finding, the lesion does seem to be distinctly more frequent
among pregnant females. The variable incidences are undoubtedly re-
flective of the population screened, for, if a series contains a large
number of pregnant women, the incidence may be overwhelmingly
high.# In common with in situ carcinoma, dysplasia has a high inci-
dence in the lower socioeconomic groups, being at least twice that of a
routinely screened population in Christopherson’s studies.”” In con-
trast, if a predominately older group of women is screened, there will be
a lower incidence of dysplasia, a reflection of the mean age of 34 years
at detection of that lesion.*

Of populations rescreened, dysplasia has been discovered with equal
or slightly decreased frequency as the original screening. In contrast,
squamous cell epithelioma in situ has demonstrated a more marked de-
crease in incidence.'® What is the significance of such a finding?
Possibly, it is a reflection of ablation of a precursor to in situ cancer and
the subsequent occurrence of a constant number of new cases with
dysplasia, most remaining static but a few progressing to cancer.

The Role of Cytodiagnosis in Adenocarcinoma of the Cervix
and Endometrium

It is axiomatic in cytology that the accuracy and pick-up rate, in gen-
eral, is inversely proportional to the distance that abnormal cells have
to travel before collection. For example, cytodetection of pulmonary
neoplasms is considerably poorer than is that of the cervix, as the latter
site lends ready anatomic availability. When contrasting cytodetection
of cervical and endometrial adenocarcinoma, it is readily apparent that
the former area yields a much higher incidence of symptomatic and
asymptomatic lesions. In fact, Koss and Durfee identified only one case
of endometrial carcinoma in screening 5,000 asymptomatic patients.?
There are several reasons why cervical and vaginal smears fail to re-
veal endometrial cancer.?? The endometrial cancer cells travel a modest
distance and may degenerate; cervical stenosis is not uncommon in the



