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CORRELATION OF VAGINAL AND CERVICAL CYTOLOGY
WITH PATHOLOGICAL BIOPSY WITH SPECIAL 

EMPHASIS ON THE BORDERLINE LESION

Introduction

As a result of the interest in cervical cytologic 
study all degrees of epithelial abnormalities in the uter
ine cervix have been noted; the significance of these 
changes in relation to their biologic potential is not 
well understood. The desire to comprehend the meaning of 
certain of these histologic changes prompted the investi
gation which is described in the following paragraphs.

It is obvious to most observers that consider
able confusion exists in the minds of many when presented 
with a cervical biopsy showing varying degrees of atypical 
epithelial derangement. A review of recent incidence and 
prevalence figures suggests that the diagnosis of in situ 
or intra-epithelial carcinoma of the cervix uteri is made 
more frequently than similar figures for invasive carci
noma would suggest is reasonable. Further comparison with 
mortality figures for carcinoma of the uterine cervix em
phasizes this. The Joneses (1), commenting on a report by 
Kimmelsteil, Bos and Nolen, compared these authors* inci
dence figures for in situ carcinoma of 4.4 per thousand 
in the 51 to 60 age group with reported mortality rate 
from the National Office of Vital Statistics of .26 per



thousand for carcinoma of the cervix in the same age group. 
Even allowing for a 50 per cent cure throughout the coun
try these authors found eight times as many in situ can
cers as can be accounted for by deaths from cancer of the 
cervix in the same age group.

There are two apparently reasonable explanations 
for this discrepancy: the first, that relatively minor de
grees of cervical atypia are interpreted as in situ carci
noma and the second, that only a small percentage of in 
situ cancer develops into invasive carcinoma. Both of 
these possibilities will be discussed in some detail.

The histologic criteria for the diagnosis of in 
situ carcinoma of the uterine cervix should include the 
following epithelial changes: nuclear derangement, loss 
of polarity, relative decrease in the amount of cytoplasm, 
nuclear hyperchromatism with retention of nuclear detail, 
absence of intercellular bridges, and lack of differentia
tion from base upwards. These changes should occupy the 
entire thickness of the epithelium.

The specimens frequently studied have been ob
tained by cone biopsy in which the entire squamo-columnar 
junction is removed. In this manner, one gives a diagno
sis from a biopsy sample that constitutes the complete ex
tent of the lesion. We find that those consistently over 
diagnosing major or minor cervical atypias will usually
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continue to do so. Thus, patients are smeared, subjected 
to cone biopsy and then further definitive therapy. The 
result is that neither the clinician nor the pathologist 
become aware of their over diagnosis for in the initial 
confirmatory investigative procedure the biologic poten
tial of the lesion is terminated. One of the few con
crete results of this report is the proof of this con
cept.

The author in conjunction with one of the attend
ing pathologists has had the opportunity to see several 
instances of over diagnosis of cervical atypias from com
petent conscientious physicians. There is an apparent 
lack of appreciation of the subtle differences between 
in situ and major atypical changes; for the reasons men
tioned this can be expected to continue as long as both 
evaluation and diagnostic methods remain unchanged and 
expert consultation opinion is not utilized.

One may say that in all probability many lesions 
are being diagnosed as in situ carcinoma of the cervix 
that are not. In the initial definition of this condi
tion one should maintain the following strict biologic 
criteria: the unequivocal diagnosis of in situ carcinoma 
means that the lesion if untreated would not regress 
spontaneously and if allowed to do so would eventually 
progress to invasive carcinoma. There are many changes
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that resemble intra-epithelial carcinoma microscopically 
yet regress without treatment; in some instances these 
lesions progress to in situ. That they can be recognized 
and accurately categorized has been demonstrated.(2,3,4)

The second possible explanation for the previously 
mentioned statistical inconsistencies questions the bio
logical potential of in situ carcinoma. The final answer 
to this is not written. There are several retro-spective 
studies of this subject; however, the obvious bias in such 
investigations limits their value.

One prospective study embodying a significant num
ber of patients has been reported by Petersen (5). It is 
not within the scope of this discussion to review his pub
lication completely; however, there are several interest
ing factors worthy of mention. His report was a study of 
the spontaneous course of precancerous changes of the cer
vical epithelium in 127 patients who remained untreated 
for from three to ten years. These patients were in most 
instances subjected to single point biopsy and frequently 
had neither concomitant nor interval cytologic study. The 
final status condition covered by his report embodied bi
opsy and cytology in most cases. The lesions studied were 
either epithelial hyperplasia with nuclear abnormalities 
or borderline cases. In reviewing the published photo
micrographs and in reading the text, one soon feels that



5

we would classify his first group as in situ carcinoma 
and the second as in situ carcinoma with areas of ques
tionable invasion. Invasive carcinoma developed in 34 
patients, in some instances at the end of the ten year 
period. In 109 cases available for study at the end of 
one year, 76 had either persisted (67) or advanced (9).
In those cases in which the lesion persisted for one 
year he found that about two-thirds would eventually 
develop invasive carcinoma.

Of the 34 patients who developed invasive cancer, 
four were International Stage II, two were Stage III, and 
one was Stage IV. There are several apparent explanations 

^ for this. First, the single point biopsy could well miss
a frankly invasive but apparently benign segment of the 
cervix. These patients were not followed cytologically 
at invervals because of various factors, and it may be 
assumed that progression and/or persistence would have 
been recognized sooner if this method had been utilized.
In the 16 cases of Stage I carcinoma that developed, the 
average latent period was 3*3 years with a range of .4 
to 8.4 years.

What are some conclusions justifiable from Peter
sen* s study?

*

1. The duration of in situ carcinoma of the 
cervix is between 2 and 9 years.



2. When atypical lesions of similar magnitude 
persist for one year invasive cancer can be 
expected eventually in 2/3 of the cases.

3. Single point cervical biopsy without cytology 
would appear to be inadequate evaluation in 
studies of this type.

If knowledge regarding the potential development 
of atypical cervical lesions is to be gained a safe and 
accurate method of diagnosis and follow-up must be uti
lized.

Foote and Stewart (6) reported in 194-8 the results 
of their study on the anatomic distribution of in situ 
carcinoma of the uterine cervix. They noted that if 
4 point punch biopsy were taken routinely it would have 
been diagnostic of in situ carcinoma in 25 of 2? cases 
( 93*55) .  The two remaining had endocervical lesions with 
no component on the portio. These authors emphasized the 
absence of any significant gross lesion.

Reviewing briefly what has been said, we find the 
following facts worthy of emphasis. More in situ carci
nomas are being diagnosed than can possibly be justified 
by seemingly accurate mortality statistics. Reporters in
terested in the problem of cervical atypias have frequently 
noted in prospective studies lesions seemingly similar to 
in situ carcinoma yet regressing spontaneously in six 
months or one year. In Petersen’s study there was spon
taneous regression in 27.4 per cent of the cases of
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epithelial hyperplasia with nuclear abnormality at the end 
of one year, and 19.3 per cent regression after the same 
period in the borderline cases; in that same period the 
incidence of progression to invasive carcinoma was 3.6 
and 4.7 per cent respectively. There is, then, a lesion 
similar to in situ carcinoma which if allowed to run its 
spontaneous course will regress. More knowledge concern
ing this condition can be gained if cases with suspicious 
cytology are subjected to 4 point biopsy; if any doubt ex
ists as to the presence or absence of in situ carcinoma a 
period of observation from six months to one year with 
cytologic study would be justified. With adequate cyto-

* logic techniques and 4 quadrant cervical biopsy such a
course would be infinitely safer than that used in Peter
sen's report. If a lesion, not cured by biopsy, under
goes spontaneous regression during observation, it obvi
ously was not in situ carcinoma. On the other hand, if 
it persists but remains unchanged, it may or may not be 
in situ carcinoma.

There are cervical epithelial changes obviously 
abnormal and yet obviously not in situ carcinoma that may 
remain during the period of observation. What is their 
potential? These cases are the subject in part of a re
port by Jordan, Bader and Day (4). They were following 
a total of 83 such patients at the time of the initial
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publication, forty with minor atypias and forty-three 
with major atypias. At that time none of the major or 
minor atypias had progressed to in situ carcinoma. Per
sonal communication with one interested in this project 
revealed the following approximate figures: In 50 per 
cent of the cases the lesion was not present cytologi- 
cally following biopsy, in 25 per cent it persisted cy- 
tologically, and in the remaining 25 per cent the lesion 
demonstrated cytologieally following biopsy underwent 
spontaneous regression.

McKay et al. (3) published the results of their 
evaluation of the significance of cervical anaplasia in 
129 cases presenting four cases that had progressed to 
in situ carcinoma and one to invasive carcinoma; the 
periods of progression are 5i years, 17 months, 27 
months, and 13 months for the in situ cases, and Si- 
years for the single case of the infiltrative lesion.
In many instances in this series biopsy specimens were 
of the single point variety on Schiller Positive areas. 
Cytologic methods used were not ideal, vaginal aspira
tion in most cases. In the experience of many investi
gators this method will detect 55 to 85 per cent of in 
situ carcinomas, whereas the cervical smear either with 
the scraper or cotton swab approaches 100 per cent ac
curacy (7).



Of the 129 cases one-fourth were subjected to 
hysterectomy following diagnostic biopsy and the lesion 
persisted. These one-fourth were studied by serial step 
section and the extent of the lesion accurately deter
mined. It varied from a minute focus to involving the 
entire squamo-columnar junction.

These authors state that at this time cervical 
scraping and aspiration have been added to vault aspira
tion in suspicious cases. Commenting on this report, it 
may be said that in situ carcinoma could have been pres
ent earlier than demonstrated in an area not sampled by 
biopsy. The lack of cytologic studies indicating per
sistence after biopsy diminishes the significance of 
their regression incidence.



Investigation Report

The purpose of this investigation was to review 
the cervical biopsies taken during the years 1952 through 
1957 at the Creighton University School of Medicine, Out 
Patient Department, in the hope of finding cases with un
recognized significant lesion that were not subjected to 
definitive therapy. In addition both clinic and private 
cases with positive cytology and non-conformatory patho
logical impressions were studied. Biopsy specimens were 
recut and examined by the author in conjunction with 
Dr. T. R. Simon. Positive cytology smears were reviewed 
by the author with both Dr. J. F. Sheehan and Dr. Simon.

The intention was to initiate follow-up smears to 
determine the status of the lesion if present.

The method of cytologic study in these cases in
cluded the Ayre spatula for a direct cervical scraping and 
a syringe for os aspiration. Vaginal aspirate specimens 
were not obtained. Biopsy technique in the hospitalized 
patient was cold knife conization with a No. 15 Bard 
Parker Blade; the specimen obtained usually consisted of 
a ring of tissue 1.5 cm. thick. Punch biopsy with the 
Gaylor instrument was the method in those taken in the 
out patient clinic.

A total of 221 cervical biopsies were reviewed.
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Eight cases with significant epithelial alterations were
found.
Case 1. 0. Y., a 6l year old gravida i para i 21 years

post-menopausal was biopsied because of suspi
cious cytology April 17- 1952. On review this 
biopsy (Figures 1 and 2) was interpreted as in 
situ carcinoma. Suspicious cytology persisted 
and repeat biopsy 7 months later revealed invasive epidermoid carcinoma.
Comment: It is somewhat unlikely that this 

represents a case of progression 
from in situ to invasive carcinoma.The absence of the infiltrative le
sion at the time of the initial bi
opsy cannot be conclusively demon
strated .

Case 2. H. M,, a 35 year old gravida o para o was bi
opsied (punch) September 28, 1953. Signifi
cant history included post coital spotting.
On review (Figures 3 and 4) the impression was 
epithelial atypia obviously short of in situ 
carcinoma. Follow-up cytology has remained negative.
Comment: This lesion corresponds to the ana

plasia of McKay and would be interest
ing to follow. The fact that follow
up cytology was negative indicates the 
lesion was removed by biopsy.

Case 3* I. A. A 30 year old nulliparous colored female
was biopsied in August 1954 because of suspicious 
cytology. The history and physical were negative. 
On review this specimen (Figures 5 and 6) was in
terpreted as in situ carcinoma. Suspicious cy
tology recurred and she was biopsied again 3 
years later in April 1957. The impression was in situ carcinoma with questionable areas of in
vasion (Figures 7 and 8),
Comment: This patient’s lesion persisted for 3 

years and possibly progressed. There 
was no gross cervical abnormality; she 
was treated with intra cervical radium 
and deep X-ray therapy; follow-up smears 
have remained clear.
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Case 4. W. R. A 53-year old gravida 11 para 11 was
biopsied (diagnostic cone) July 24, 1954. Re
view of this material revealed unequivocal in 
situ carcinoma (Figures 8 and 9). Subsequent 
cytologic follow up has been consistently nega
tive (last smear was taken 11-19-58).
Comment: This case represents a patient who was 

subjected to diagnostic cone biopsy for 
what was undoubtedly in situ carcinoma. 
No additional therapy was given and the 
cytology has remained clear. In this 
instance then the cone biopsy cured the 
lesion.

Case 5. E. W. A 33 year old gravida i para i was biop
sied (cone) November 17, 1949» because of suspi
cious cytology. Review interpretation was sub
stantial epithelial atypia short of in situ car

cinoma (Figures 10 and 11). Subsequent smears have been negative.
Comment: Another case of anaplasia cured by 

biopsy, this time a cone.
Case 6. J. R. A 36 year old gravida viii para vli with 

insignificant history and physical findings was 
subjected to cone biopsy May 1956 because of sus
picious cytology. Review interpretation was un
equivocal in situ carcinoma (Figure 12). Subse
quent smears have been negative.
Comment: A second case of undoubted in situ car

cinoma that was cured by cone biopsy.
Case 7« M. D. A 63 year old gravida xii para xi (supra 

cervical hysterectomy at 40 years of age) was 
biopsied (cone) because of suspicious cytology. 
Biopsy (Figure 13) was interpreted as probable 
in situ carcinoma. Follow-up cytology and bi
opsy has indicated only slight vaginal cuff dysplasia (Figure 14).
Comment: Another case of in situ carcinoma cured 

by the cone biopsy.
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Case 8. N. McG. A 25 year old gravida iii para iii 
complaining of vaginal spotting of 3 weeks 
duration. Cervix was diffusely enlarged but 
otherwise not remarkable; biopsied March 1953 
(cone technique); diagnosis in situ (Figures 
15, 16, 17) carcinoma. Subsequent cytology 
has been negative; last smear was June 21,
1956.
Comment: Another case of in situ carcinoma 

apparently cured by cone biopsy.
Summarizing these cases there are six examples of 

in situ epidermoid carcinoma of the cervix; they were sub
jected to diagnostic cone biopsy and observed for periods 
varying from seven months to six years. In two instances, 
the lesion either persisted or advanced (7 months case #1, 
3 years case #3). In the remaining four the follow-up 

< cytology has remained negative indicating that the source
of the abnormal cells was removed.

Two cases remain in which persistently less se
vere epithelial changes could not be demonstrated cyto- 
logically following punch biopsy in one case and cone bi
opsy in the other.

*



Discussion

As indicated in the introductory section, the 
over diagnosis of atypical epithelial lesions of the 
cervix is common. The statistics suggest that most 
cases diagnosed as in situ carcinoma are not.

There are varying degrees of epithelial atypias 
some bearing a strong resemblance to in situ carcinoma. 
The experience of those following and studying these 
cases suggests persistence in 25 per cent of them seems 
to be the rule.

The experience in four of the six cases of in 
situ carcinoma reported above demonstrates that in many 
instances diagnostic cold knife cone biopsy is in itself 
curative. The fact that two lesions less severe than in 
situ were no longer present after biopsy is not surpris
ing.

The current recommendations of most authorities 
for biopsy study following suspicious Cytology is cold 
knife cervical conization with endocervical curettage.
If one remembers that the average duration of in situ 
carcinoma prior to infiltrative manifestation is four 
years it is obvious that immediate emergency diagnostic 
methods are unnecessary, and in this author's opinion 
unjust. Foote and Stewart (6) demonstrated the ade
quacy of 4 quadrant punch biopsy.



The experience of Petersen suggests that lesions 
persisting for twelve months would become invasive in two- 
thirds of the cases. As his examination interval was one 
year in most of these cases, the exact critical period 
for regression is not known. The experience of others 
suggests that six months persistence apparently carries 
the same significance.

Many often ask what difference it makes if these 
lesions are over diagnosed as the patients are always 
cured. First it is necessary to establish well founded 
microscopic criteria for the diagnosis of in situ car
cinoma; if this lesion is cured in many instances by the 
diagnostic procedure used, then the important comparison 
of microscopic characteristics to persistence or regres
sion for even six months is not available. Secondly, the 
diagnosis of even in situ carcinoma is one that stays 
with a patient for the rest of her life affecting her 
mental attitude; such things as her future insurability 
are adversely affected; this is even more tragic when 
the lesion was in fact not carcinoma at all.



Summary and Conclusions

A small part of the literature on the subject of 
cervical anaplasia and neoplasia was reviewed and 
the following facts are apparent:
a. More cases are being called in situ carcinoma 

of the cervix than can be justified by statis
tical comparison of identical age group inci
dence and prevalence figures for in situ with 
mortality rates for invasive carcinoma.

b. The presence of severe epithelial atypia and 
its persistence for one year indicates invasive 
potential in two-thirds of the cases.

c. There are lesions obviously less than in situ 
yet abnormal which have been shown to persist 
following the trauma of biopsy in 25 per cent 
of the cases; McKay et al. (3) reported four 
progressing to in situ and one to invasive car
cinoma during the period of observation.

It is felt that the widespread use of cone biopsy 
as a method of initial study in cases with suspi
cious cytology has contributed to the problem of 
over diagnosis, as it cures the lesion in many cases. 
It has been demonstrated that 4 quadrant punch bi
opsy is an adequate method of determining the presence



or absence of in situ carcinoma.
Biopsy specimens of the cervix uteri in over 200 
cases were reviewed; this included seven patients 
with apparently unexplained positive cytology.
Eight significant lesions were found: six of in 
situ carcinoma and two with severe epithelial 
atypias short of in situ carcinoma. Four of the 
cases of in situ carcinoma were removed by the ini
tial cone biopsy and all of these patients have had 
negative cytology for from three to six years. In 
the two remaining cases one was re-biopsied in seven 
months and had invasive carcinoma; the other re-bi- 
opsied in three years had in situ carcinoma with 
areas of questionable invasion. The two cases of 
epithelial atypia had consistently negative cytology 
following cone biopsy.
It is suggested that the persistence of severe epi
thelial atypia for six months indicates malignant 
potential and justifies the diagnosis of in situ 
carcinoma. Such persistence so demonstrated would 
provide strict criteria which would bring the fre
quency of this diagnosis in closer agreement with 
the established incidence of invasive carcinoma.
As cone biopsy cures many cases of in situ carcinoma 
it would likewise do the same in lesions less severe.
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Only a less extensive biopsy sample will allow in
telligent diagnostic and investigative study.
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