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111111 

The purpose of this study, undertaken at the University of 

Nebraska College of Medicine and its affiliated hospital and 

gynecologic clinic, is to evaluate certain tY.Pes of diagnostic 

procedures for early detection of carcinoma of the uterine cer-

vix • 

This treatiseis divided into three distinct sections: 

I 

II 

A statistical study of detection tecimiques 

for carcinoma of the cervix a.~one patients 

at University Hospital and its out-patient 

clinic • 

Incidence of carcinoma in situ of the cervix-

a review of the literature • 

III A general discussion of the nature of car

cinoma in aitu--its detection end treatment. 

-2-
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PA.RT I 

A STATISTICAL STUDY OF DETECTION TECHMIQUES FOR 

CARCIMOUA OF THE CERVIX AMOJ:TG PATI�TS 

AT UNIVERSITY HOSPITAL AND ITS 

OUT-PATIENT CLINIC 
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Today the serious nature of cervical carcinoma is attested 

by the fact tha.t it ranks second only to carcinoma of the breast 

a.s a cause of death from malignant diseases among fem.ales. 

Historically speal�ing 1 carcinoma of the cervix has been 

recognized as a grave and insicious disease for more than a cen

tu.r-1. S.sventy-five yea.rs ago :Baille (1) wrote: 11This disease 

(ulcer of the cervix) is certainly as foruidable as cancer be• 

cause it terminates fatally, but its :progress is d.ifferent from 

that of cancer in an;y other part o:f the body. 11 

In 1932, :Broders ( 2) descrfoed a.:c,.d. named ti1e disease near- cinoraa. 

in situ11 of the cervix, breast, skin, colon e.nd 111.rynx. 

:Sy definition, he said, carcinoma in situ is a cytological

ly malignant lesion that has not broken through the normal bar

rier that separates epithelium from underlying stroma.. And in 

the cervix. he stated, the earliest chan6es (often by a process 

of creeping replacement) involve the mucous glands in the area 

of the external os. 

T'his glandular involvement, he continued, does not imply 

invasion with resultant metastasis but often simply constitutes 

a problem of interpretation because practically all cervical 

carcinor.ia.s begin in the squamous epithelium at the squ.amo colum 

nar junction • 

Hinselmann (3) feels that the growth into cervical glands 

should not be considered as genuine invasive growth. It often 

-4-
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will occur in such ti.lick strands tl1-.s:;.t it is no moi:e a mere fill

ing of the glandular lumen but an ex..9anciing growth� This procoos 

may appear quite like invasive ca,rcinoma.. From these deep grow

ing cones a really ciestru.ctive growth may start • 

Another im:-portant step in detecting early cervical carcin

oma was developed by Pa:panicolaou (4). He theorized that carcin

oma. growing on a free surface. such e.s that of the cervix. ex

foliated certain cellular elements which are identifiable :from 

microscopic studies of secretive smears and scrapings from the 

areas involved .. 

His experiments demonstrated tmt material shed from the 

cervical surface where carcinoma in situ was present afforded 

an apt basis for diagnosis .. 

His studies of patients showed that discovery and early 

diagnosis of carcinoma. in situ by cytolo6ic smear technique re

sulted in increased salvage • 

This study was stimulated by an effort to evaluate the e:x.

perience of the University of Nebraska in employing the vaginal 

sme�r as one means of detecting early cervical carcinoma. 

The nature of University Hospital and its clinic should be 

bo� in mind in considering the statistics presented • 

Because University Hospital is a state-supported institu

tion treating largely charity cases, the socio-economic status 
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of the majority of the patients precludes getting an accu1·ate 

cross-section of the population in general. 

Most of the gatients treated a::.'e in  the lower-income group 

and. follow the generally-lr...nmm environmental pattern which pre

disposes to large numbers of pregnancies, and toward delaying 

seeking medical advice until symptoms often reach alarming pro

portions • 

CLna CAL DATA 

Material 

The departments of Obstetrics and Gynecolo@Y at the Univ

ersity of Me·ora.ska Hosyi tal in co-operation with the deuartment 

of Cytology at the College of Medicine began to evaluate the 

cervical smear in 1948 and since then smears have been obtained 

routinely on new and referred patients at both University Hos

pital and its out-patient gynecologic cl inic. This study covers 

the years 1950 through 1951. 

Since January 1, 1950, 2,023 cervical smears have been ex

runined by newer cytologic techniques. This study reviews the 

records of 49 patients screened in this manner. �iagnosis su.b

sequently proved that these :9atients had cc�rcinoma of the cervix 

although in approximately half of the patients cervices did not 

initially exhibit lesions which we re believed by the examining 
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pr,ysicians to be carcinoma� 

Age Grou-oing_ 

The ages of the uatients i n  this group of 49 :9atients ran

ged from 23 to 73 years and were distl'i buted by five-year inter

vals as shown in Table I. Figures si1ow the spread of ,uatients 

is fairly even between the ages o:t· 25 a.r,d 50 year� but there is 

a smaller but clearly significant group over 50 years of age • 

The average aee of 15 patients who had eRrly invasive car

cinoma was 48 yea.rs with a range of 28 to 73 years. In the 

smaller group of 8 pe,tients whose cervical carcinomas uroved to 

be in situ the average age was 37 years vii th a ranbe :from 28 to 

62 years • 

These figures are substantially in agreement with tri.ose 

arrived at by Jones, Galvin and TeLinde (5) who by reviewing 

the literature cited the average age for invasive carcinoma. as 

48 years. 

Galvin and. TeLinde (6) reported the average age of 75 

women with carcinoma in situ as 37. l years� Young, Hertig 

and Armstrong (7) reported an aver1:>,ge age of 38 years for 

carcinoma in situ� 
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As-e, Years 

Under 25 

35-39. •

40-44 •

4,5-49. 

5f5-59. • • 

oD-64. 

65-69.

70 and over. • 

TABLE I 

Patients 

. .1 

. .6 

• • 7

• •  7

.6 

.4 

• .4

. • .4 

• • • 3

.4

A13NOPJ.tAL CELLS IN VAGIM.AL SMEARS OF 49 PATIENTS 

* * *

Humber of Pre&1;ancies 

Of the 49 patients all are or have -oeen married. Two bad 

never been pregnant; the remainder had had one or more full-te:i:m 

pregnancies as shown in Table II. 

Of the 47 patients who had several full-term pregnancies. 

10 had h.P�d 6 to 9 full-tenn pregnancies and two had had between 

10 and 15 full-term pregnancies. Three :;iatients of known low 
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mentality we1�e unable to sta,te llow many full-term l)regne..ncies 

they had had • 

Number of pregnancies 

No Pregnancies • •  

l-3 pregna.ncie s

4-5 P,:egna.ncie s

6-9 Pregne..ncies

10-15 Pregnancies

TABLE II 

Several Pregna.ncies,Exact Number Unknown . 

Patients 

.2 

. 12 

� 13 

• 10

2

3 

:JUMJ3ER OF FULL-TERM PBEGlIANCI:ES IH PATIEHTS 

WITH CERVICAL CARCINOMA--42 PATIENTS• 

(* Histories and. er.arts of seven patients did not indicate 

the number of pregnancies.) 

The foregoing figures serve to emphasize the belief on the 

part of most �necologists that the traumatisms of childbirth, 

n otably lacerations with eversion of the cervix a.nd erosions of 

the cervix, are important factors in the etiology of cervical 

carcinoma� ( 8) 

Mature of Complai_& 

Next an analysis was undertaken to determine how many of 

-9-
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the 49 patients had s;r.uecologic s;ynr_9toms wl1ic:-i might hc�ve been 

indicative of Jelvic disease. 

Fourteen patients had no recorded symptoms suggestive of 

gynecologic disease while t"'O patients entered the clinic for 

sterility studies. 

• Histories of abnorilal discharge or bleeding ta.ken from the 
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33 remining patients at least suggested the presence of a neo

plasm of the genital tract e 

Examination of the Oerv_ll 

The cervices of 5 uatients of the 49 were reported on ex

amination as appearing normal. Vaginal stenosis _prevented in

spection of the cervices of 3 patients at the time the smear was 

obtained. 

Cervical lesions of l::S :oatients were said to be minimal and 

did not appear significant. Cervices of 28 patients exhibited 

lesions which appeared to be clinically significant to merit the 

description: a.�gry, denuded, friable, granular, rough, or redden

ed. 

Evaluation of the _v�i-p..al smear 

In a further attempt to learn the value of the smear meth

od in detecting unsus�ected cervical carcinoma, the 49 patients 

were divided into groups in accord.'lllce �ith indications for 
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biopsy. In 31 Gases the appearance of the cervix alone justif:iai 

the securing of a bio:ps�r specimen. 

In 17 cas0s a sm,,ar alone was tu.ken at thEJ time of first 

examination, tl1e snecimen for biopsy being secured later as a 

result of a positive or suspicious report on the smear. 

In four instances tne bio:)sy was performed iu· the riatient Is 

h ome  city :orior to her referral to UniverHit;y Hospital • 

Exte�sion of Lesions

The next stage in the study was to determine the final 

stage of extension of eA.ch lesion which was detected by smear or 

biopsy • 

The Lec�c.,-ue of :nations classification of cnrcinor:.a of the 

uterine cervix recognizes four stages. However, the Inter.nation-

al classification includes five stages. They are(9) : 

stage 0 

Stage I 

st;;.ge II 

Stage III 

Carcinoma in si tu--also knovm e.s pre-invasive 
carcinoma .. 

The carcinoma. is strictly confined to the 
cervix • 

The carcinoma extends beyond the cervix but ha.s 
not reached the pel vix wall • 
The carcinoma involves the vagina but not the 
lower third. • 

The carcinoma has reached the pelvic wall (On 
rectal e:x:amination no cancer-free space is 
found between the tumor and the pelvic wall.) 
The carcinoma involves the lower third of the 
vagina .. 
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The carcinoma involves the blada.er or the rec
tum, or both, or b.;::;,s e11..-tended beyond the lim
its previously Qescribed • 

Eight :patients of the 49 studied were classified as having 

squamous cell carcinoma of the cervix. Ste.ge 0, that is, ca.rein-

orila in situ. 

Fifteen patients were Stage I. However. at least 2 of the  

15 lesions were placed in this ca.tegory after coniza.tion of tne 

cervical canal or other 0rocedures had a.isclosed wbat t.i:1e sur-

gical pati10logist termed early or very early infiltrat ion. 

In 12 cases the stage was listed as II; nine cases, st�e 

III and five cases, Stag,. IV. Three ad6.itional patients had 

ad.enocarcinoma o:f the cervix and. endocervix •

AJlB.lysis of Initial Smea!. 

Graphic analysis or' the lni tial smear h, sh.o.vn in Tables 

III and. IV$ In 5 cases ti.1e result of the initial smen.r was term-

1:::d sus:ciicious and in one case negative (?lus one probable malig

nant and one malignant) while biopsy revealed in each instance 

squ..".\llious cell ce�cinoma in situ • 

The one positive smear in the group of 8 in situ patients 

reme.ined posithre on two successive occasions while a second 

smear t�.ken on the patient with an initial negative finding 

proved positive. 
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Of the patients who were classified as stage I, initial 

smears of 8 were termed malignant; 3, probable malignant, and 3, 

suspicious� 

TABLE III 

Reported Humber of Cases 

Malignant 

Probaole Malie;r..ant 

. . . l 

Sn.spicious 

Megative 

INITIAL SM}:AR IN C.A.RCIMOlU. IN SITU 
(Group of 8 Patients) 

.l 

• .1

Reported 

Ma.lien.ant 

l�umber of Cases

Probable Malit;I1.ant 

suspicious 

INITIAL SMEAR IN STAGE I CARCINOMA 
(Group of 15 Patients) 

* * *

1!'8atrnent 

• •  3

Though a consideration of treatment may not rightly belong 

in a presentation Qealing only with diagnostic tecimique it still 

may be of interest to briefly discuss final disposition of the 

-13-
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49 ,atients included in this study • 

Of 8 :9atients whose lesions were proved to be of Stage O, 

4 were subjected to total abd.omil'.lal i:Jysterectoray; 3 to x-r� and 

radium treatment, and l to radium therapy followed by surgical 

o:oeration. 

Of the 15 patients whose lesions were Sta6e I, one under

went cervical amputation; 13 received x-re,y and radium treatment 

only a.no. l was treated. with irradiation followed by cervical am

putation. 

All 12 of the patients whose carcinomas were Stage II, re

ceived x-r� and radium therapy and in two instances surgery was 

also performed. The three patients with adenocarcinoma of the 

cervix and endocervix were treated by total abdominal hysterectonG7 • 

. " . 

DISCUSSION 

Assuming; that the diagnostic techniques used at University 

Hos.pi tal for the detection of carcinoma of the cervix in situ. 

are highly valuable another question arises. namely--whether 

and following what time interval are these observed cytological 

changes followed by the development of cliuical carcinoma in 

the organ involved? 

While this study does not indicate that carcinoma in situ 

and invasive carcinoma of the cervix are one and the same, two 

pieces of circumstantial evidence seem to point in that direction • 
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l. Analysis shows an average age iifferential

of 11 years between patients wi.10 e:xhibit

carcinotia in situ a..�d overt carcinoma. of

the cervix--seemingly indicating that the

lesions at lee.st remain intrae::iithelial

during this time interval. This age dif

ferential is in basic agreement with other

studies ma.de of these diseases.

2. The fact thc,t all of the 49 yaticnts studied

had been married and most had several f,1.ll

tero pregnancies correlates with the kn.own

fact that invasive carcinor::a of the cervix

is a rarity among unmarried women.

The evidence in �oint 1 is in basic agreement with a recent 

summarization of available literature on the subject by Jones, 

Galvin and TeLinde (5). Th�ir findings are as follows: 

1. DOcumenta:rJ evidence concerning 40 patients

• revealed tha.t cervical carcinomas in situ,

• 

which under observation or by accident.were

allowed to progress eventu.ally manifested

• themselves in invasive lesions�

-

• 

-

• 

• 

2. All average differential between in situ and

invasive carcinoma was reported at 10 years •
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3. Galvin and associates in reviewing biopsies

on 13 patients who subseq_uentl:r had clinical

carcinoma of the cervix found in 11 instances

that cl:mn6-es n ow recognized. as carcinoma in

situ were present in tis ,o,ue originally re

moved. One S:!_;ecimen exhibited basal cell

hyperactivity ru1d the remaining soecimens

had -oeen denuded of epithelium.

The TeLino.e report. however, al;;;o shows nine examples where 

carcinom a in situ seemingly reverted to normal. On the other 

b.a.nd one must not exclude the possibility that biopsy especial

ly if :followed by cauterization for hemostasis d.io. not destroy 

all o:f the orif�inal lesion • 

COlICWSION 

Importance of the cervical smear when clinically applied 

is aptly illustrated in the records of Dahlin 1 Mussey and Dok

erty (10). Excluding obstetrical patients, the group made 

cervical smears of 5
1459 of 7,960 new patients. Of these 52 or 

about l per cent proved to be shedding maligna.n.t cells from 

clinically undetected carcinoma. of the cervix. Smears from 

only two patients (or l in 2,700) were false negatives which

might have led to dismissal if detection bad not been made. 

University Hospital records of 1950-51 indicate a higher 

-16-
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incidence of diagnosis by cervical smear. Of 2,023 consecutive 

smears. 49 or 2.4 })er cent revealed cervical carcinoma. 

Eight cases of carcinoma in situ found represent an in

ci,ience of 0.4 psr cent of smears taken and 16.3 per cent of 

the total cases of carcinoma. 

Of the 8 :)a.tients ,vho were later oroven to have carcinoma 

in si tu only two gave positi ve smears on the first occasion • 

The remainder were reported as s1-i,s:oicious (Grade III) or high

ly suspicious ( Grade IV). In t:i1ree of tnese patients abnormal 

cells were never found. 

In 5 cf the 8 patients the first biopsy was reported 

po sitive for non-invasive carcinoma. Additional biopsies on 

the remaining ?atients were ultimately yositive. 

:I:·he statistics seem to afford atn::Jl•.: evidence of the 

efficacy o:� the vaginal smear as a met11od of diagnosing 

pre-invasive and invasive carcinoma which may be asymptomatic 

or clinically undetected.

-17-



• 

• 

-

• 

-

-

-

-

-

PART II 

-

IHCIDEHCE OF CARCINOliA IN SITU 0]' THE CERVIX: 

• A BEVIJi,'W OF THE LITERAT"'iJBE 
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While the actual incidence of carcinoma in situ is Wlk:nown, 

introduction of cytological teciuliques :.as resulted in the les

ion being iden tif'ied and diar,;no sed with more frequency than in 

the past. Studies substantiatill€ t:nis fact have been made at 

several hospitals and clinics throughout the countrye 

Results of tr...ese studies, repo;:-ted belov,, show that the in ... 

cidence of carcinoma in situ varies 1,;reat� depending upon the 

source and ty-pe of ma.terial evaluatede 

* * •

1JHIVERSITY HOSPITALS--CLEVELAND
1 OHIO

T'ne G;ynecological service of the University Hos:,.>itah at 

Cleveland, o., (11) during 1952 treateQ 63 squamous cell carcin

omas a:' vcich 12, or 19 :oer cent, were intraepidermal carcinomas 

wnich with one exception were initially diagnosed by means of the 

cervical smear • 

FREE HOSPITAL FOR WOMEU 

Illustrative of tne fact that the incidence of carcinoma in 

situ varies is a 1949 stuey made by Young, Hertig and Armstrong 

(7) at the Free Hospital for Women. Incidence was reported at

Oe84 per cent of 2,262 cervices e:x:amined by biopsy in 1946. On 

the other hand, pund and Auerbach ( 12) found an incidence of 3.9 

per cent of 1,200 clinically benign cervices examined at the 

same hospital,also in 1946 • 
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A tnird study at the Free Hos:oital in 1946 showed an inci

dence of 1.15 per cent on biopsies from 955 clinically diseased 

cervices of ambulato17 patients • 

* ... •

NEW YORK STATE Al!ALYSI_a 

An analysis mad.e in Uew York State showed a.."1 incidence of 

34.3 per hundred thousa.nQ, or 0.034 per cent, of the total fe

male population acco:..·ding to figures re�oorted by Haagenseu and 

quoted. by Corsca.den (13). 

STIWIG PREVEUTI ON CLINIC 

SCapier (14) reports 26 cases of intraepithelial CD,rcinoma 

among 10,800 new female patients, 20 years of age and older, at

tending the Strane Prevention Clinic of the Memorial Center for 

Cancer aJlQ Allied Diseases • 

Only five additional cases were found in a comparable series 

of 9,000 return patients, previously screened by cytological and 

other diagnostic methods. All 31 cases were confirmed by biopsy 

although only a) cervices showed persistence of the same lesion 

after surgical removal. 

Thus the incidence of cervical intraepithelia.l carcinoma. 

in a series of 3:>,300 presumably well patients attending a 

cancer detection clinic showed an incidence of 1.5 per thousand 

or 0.15 per cent. 
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BA..."=l:NA.'R.D FBBE SKIN HOS?ITAL AND 
WASH!NGTOU UlUVERSITY-:BA...l"UIBS HOS-PIT.AL 

Frerichs, Sherman, Ruch and Monat {15) have analyzed 1,327 

staged cases of sq:i.amous cell carcinor.aa of the cervix. Patients 

were from the Barnard Free Skin and Cancer Eos�li tal and. the 

Washington University-Barnes Hospital. 

The :Barnard s�idy showed a.� increasing percentRge of early 

c ervical cancer due to Greater pickup of in situ cases oy newer 

techniques. The change ranged from 9 :per cent of all new cases 

seen in 1949 to 15 lJer cent in 1900. Studies at the Washington 

University-Barnes Hos1)i tal showed no such findings but dh'l indi

cate a growing ::_Jercentage in dettiction of Stage I lesions • 

J3ot:1 analyses revealed th-:'lt some 40 ·oer cent of all new cer

vical cancer cases are eitner Stage O or Stage le 

'\7hile the total inci(lence of Stages 0, I and II showed no 

noteworthy cha.nee. the total of stages O and I increased sharply 

thus indicating that cases are being detected before Stage II 

is reached .. 

illffVEP..SITY or IOWA HOSPITALS 

One of the most extensive analyses of carcinom a in situ is 

that ma.de at the state University of Iowa Hospitals in Iowa City 

by Krausher, Moore and Pettis (16). The study, covering all 

cases of uterine cervicRl cancer t1�eated from 1940 through 1949 

-21-
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attempts to determine whether there has been any significant 

change in the extent of lesions an1i wi1.ether new diagnostic tech-

n.iques have been effective • 

Fintiings, plotted in Table V, indicate that during the 

-oeriod between 1940 ti1rough 1942, 185 nev. cases of cervical car

cinoma were treated while in the second. period (1947 through

1949) 226 cases were detected (exclusive oi' Z3 cases of carcin-

. 

. � ) oma 111 s1 ... u • Tho munber of biorJsies doi.1bled during the second

Carcinonas in situ were for the most uart discovered in 

patients from whom cytological smears reirealed abnormal 

cells suggestive of malignancy. 

The group concluded tnat the significant increase in the 

n unber of carcinomas detected reflects t:1e efficacy of education

al meas ures and the widespread use of nev:er dia{;t1ostic techniques 

ti:ms })roving the effectiveness of the latter. 

The st,.idy states: "The :percentage of cases bel oneing to 

Stage I under the Leagu.e of Mations classification was on the 

average more than twice as great in the latter period. Further 

study of Ta.ble V, however, shows that the increase o:f stage I 

was at the expense o:f stage II cases, since the number of women 

with lesi ons in Stages III and IV remained relatively stable. 

11Inclusion of carcinoma in situ (Stage O) with Stage I 

cases accentuates this difference. Ever:J effort has been mde 
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to stan,lardize clinical clas:,ifications and a.n attempt has been 

macte to :9lace borderline cases in the hi,1;her rather t:aan the 

lower stage." 

PER CENT OF NEW CASES TOTAL 

Ll::AGUE CLASSIFICATION TOTAL NEW 

YEAR 0 I OJ,I II III IV BIOPSIES CASES 

1940 

1941 

1942 

1947 

1948 

1949 

16.4 16 .. 4 57.3 21.3 4.9 134 

14.7 14.7 72.1 9.8 3.3 215 

12.7 12.7 69.8 14.2 3.2 162 

1.5 28.5 30.0 39.2 25.4 6.6 22i5 

14.9 30.8 45.7 31.8 18.8 3.7 423 

7.5 34.l 41.6 32.9 15 .. 2 10.l 370 

TABLE V 

IHOIDEWCE Aim STAGES OF C.ARCIUOHA OF THE CERVIX 

AT STATE lJlHVERSI'rY OF IOWA ::IOSPITALS 

61 

61 

63 

63 

107 

79 

The Iowa City group contributes the increase in diagnosis 

of early stage cancer to the following favorable conditions: 

l. Women a.re appreciating the significance of early

symptoms of cervical carcinoma ( vaginal bleeding

and discharge) and are seeking medical advice

• earlier.

2. Physicians are realizing tha.t abnormal vaginal

• 

• 

-

li 

I 
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bleeding or disci:.ta.r6es, especially in wor:1en over 

40 years of age should be assn.med to mean cancer 

ui:1til some other accentable explanation can be 

found. 

3� This mere think:ing of cancer automatically leads 

to the utilization of cytologic smears and oiop

sies or to referral to some institution e�yer

ienced in carryin6 out these eY.a.minations. 

* * *

WRIGHT A.ND :BRISTOL 

One of the more recent studies on detection of carcinoma was 

that ma.de by Wright and Bristol (17) wllo limit their _practice 

to obstetrics and g;y'll.ecolog:y. 

From March 1 1 1950 to June 28, 1951, 383 Papanicolauo smears 

were taken, for the most })art from those patients with minor 

cervical pathology- such as ei·osions, polyps, chronic cervicitis, 

and a histOI"'J of abnormal vaginal bleeding. 

In 6 of th.e 383 cases a diagnosis of carcinoma was made by 

the smear method. Of the six,diagnosis was confirmed by biopsy 

in five cases.. Two cases proved to be early invasive carcinoma 

and three were intraepithelial carcinoma.. 

One false positive was reported. 
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THE HAYO CLIMIC 

A 1952 survey mad.e by Dahlin, Mussey and Dockerty (10) at 

the sections of Obstetrics and Gynecolo,::QT at the Ma.yo Clinic 

shO\ved the following results! 

1. Since August l, 1950, routine smears were made

on all new and referred patients with the ex

ception of obstetrical patients and women less

than 30 ;rears of age whose cervices were ap:i_)ar

ently normal •

Cases of 92 of the first 10 thousand patients

screened were reviewed and all of these patients

were subsequently proved t o  have cervical car

cin,::aaa.

3. 73 :patients were shown to i.1,-,ve carcinoma in situ.

their average age being 42.l years. 11 patients

with early invasive carcino� showed an average

age of 47.8 years. Only 13 patients of the 92

came to the clinic complaining of gynecologic

symptoms. thus again indicating the value of the

smear technique in early detection.

* * *

CONCLUSION 

The foregoing studies plus that made at the University of 

'Nebraska HosI)ital attest the efficacy of the cervical smear as 
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a diagnostic technique. However, tne results do not intend to 

imply tna.t the smear should replace the biopsy. 

:Biopsy should. always be employed following the finding of 

positive or equivocal smears before any definite treatment is 

prescribed .. 

It is also important that during this verification pro

cedure (except when the tissue specimen includes a completely

conized cervical canal plus the squamocolumnar junction) the 

post biopsy cautery be ayplied with utmost c�ution and re

luctance. 

As Dahlin (10) writes: "All too often the bone fide ev-

idence of carcinoma of the cervix in situ has ascended in the 

smoke of such bu.mt offerings." 

I 
t 
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PART III 

A GElr.ERAL DISCUSSION OF THE MATURE OF CARCINOUA IN SITU-

ITS DETECTION A::ID TRE.ATL!E:tIT 
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WbJ::,_t is now called c�rcinoma in situ of the cervix has in 

the past bE0 en designated: 

1. Incipient Carcinoma.

2. Non-invasive �-u·cinoma

3. p:r·e-invasive Carcinoma

4. Intramucosal Carcinoma

5. Bowen's Disease of tn.e Cervix

6. SUperficia.l Mon-Invasive Carcinoma

7. Intraepithelial Carcinoma

To a gi•eat extent all of these classifications may be term

ed misnomers because the accepted definition of carcino1:ia. itself 

does not fit the conditions uaramount in 1
1in situ 11 cases. Th.at 

definition states that carcinoma is an e:)ithelial neoplasm which 

invades, metastasizes and ultimately kills its host unles,; ox·e

vented from doing so by therapeutic measuxes., 

If it weren• t for the fact that the word 11 precancerous" is 

in ill repute perhaps the best description for the lesion would 

be 11preca.ncero·u.s anaplasia.11 which really describes the situation

more accurately than does 11ca.rcinoma in situ11 .. 

FIRST F..ECOGNITION 

Chronologically speaking, Ru.bin (18) is thought to be the 

first to have recognized the type of lesion called carcinoma. 

in situ. In 1910 he :9resented a paper based on a stuey of three 
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patients. In one of the three he fq,md a cervical c arcinoma 

which appeared to be limited to the :cm.cosa, accom1Janied by 

a h-oical e;Ji tllelial urolifera.tions. Tlle lattt:Jr i1e designated 
.., - - ' .,_ 

as the most es�;ential diagnostic sign of malignancy .. 

Re concluded: 11 The im.9ortant c:.:i teria. of malignancy in 

these early cases lie not so much in the relation of the cell 

nests to the stroma, the deptll or the extent of enithelial in

vasion or evidences of s:.1rronnding inflarnrna.tory changes, as in 

th8 intrinsic morphology of the e1:;i thelial cells .. 11 

Since 1910 pathologists and physicians in increasing num

bers are coming to accept the p1:emise that this type of lesion 

is the first step in the morpholoeic sequence through which the 

squamous cells of the cervix progress before they become invasive. 

A later writer, Meyer (19) is in basic agreement with Rubin .. 

Refusing to accept the term, carcinoma in situ, ueyer instead 

attempted to carefully define the earliest characteristic 

changes which were recognizable as carcinoma. 

patients having such lesions were subjected to repeated 

biopsies until an incontestable diagnosis could be made. By 

collecting such data Meyer was able to define histologic 

characteristics of early malignancy. 

film:OLOG IC CHANGES 

These h.istologic changes usually begin in the squamous 
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epithelium at the junction of the portio and endocervix. Foote 

and Stewart (oJ) have proved this goint by a careful study us

ing nr�l�iple block e.mminations of 27 pathological specimens of 

intraepithelial carcinoma o: the cervix. Ti.1eir analysis showed 

that the origin of ti.1e lesion is concentrated in the critical 

area centering at and about the exter>�al os, at the junction of 

the squamous and. end.Ocldrvical epithelium .. 

It is interesting to note that in one of the cases studied 

Foote and Stewart concluded that the carcinoma. was present in 

two separate areas of the cervix and interpreted the evidence 

as signaling two independent :::irimary growths. 

In concl11sion Foote and Stewart stated that is was impos

sible to tell with the na.'k:ed eye where an intrae:9i thelial car

cinoma was located in a given cervix but they state that bi

opsies taken at the squamo columnar junction at four sites equal

ly distributed around the periphery probably result in diagnosis 

of the great majority of oases. 

In further reporting his studies of histologic changes in 

cervical carcinoma, ldeytr (19) reports: 11A st� of very early 

squamous cell carcinomas leads to the conclusion that they arise 

alw�rs from squamous epithelium and always from basal cells. In 

most cases the carcinoma arises at the margin of an old erosion." 

In only one case, Ueyer states t lias he seen a very small 

squamous cell carcinoma which seemed to arise within an erosion. 
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And he further s�ys he has never seen a squamous cell carcinoma 

of the cervix waich did not arise from the su.rface e�Ji thelium,. 

He also says that "transitions from beniga epio.ermization to 

carcinoma are unknown. n 

His re)Ort continues: ncervical polYIJs. in si,ite of being 

covered by :ripe squamous epithelium and e:x:,;osed to irritation, 

do not become carcinom.atous. Tl.is is probably d.ue to the fa.ct 

that there is no old.er squamous e_:_)ithelium surrounding the area 

of e3Jider.J1ization to serve. as in the cervix, for the tissue of 

origin of the carcinoma. 11 

tA_THOLOGY OF CARCIWOMA nr SITU 

Carcinoma in situ presents five definite :yrol)lems. 

1. Are the lesions which a.re d.esignatec. in

2. 

3. 

situ really carcinomas?

Is this an early form of invasive car

cinoma.7

Is this an irreversible lesion?

4� What is the relationship of chanees seen

in pregnancy to carcinoma. in situ?

5. What is the relationship of the chane;es

seen in trichomonas infection to carcinoma

in situ?
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An acc:urate dia,_snosis of carcinoma requires the following: 

1. Inability of the cells to differ entiate

into layers.

2. Irregularity of tile cell and nuclea r :form.

3. staining criaracteristics.

4 .. Abnormalities of mitosis. 

It shoulci_ also be noted that thes e changes do not have to 

involve the whole depth of the eoithelium before malignancy can 

be diagnosed .. 

Certain cervical lesions fall below these obvious s�ecifi

cations. Often these have uninvolved epitheliwn above them, the 

absence o:f which is likely to be the res1:..lt of artificial trau.oa 

at the time of biopsy. A malignant cervical tumor spreads along 

the basal epitheliwn at it s margin, replacing the e pithelium as 

it invades .. The greater growth poten tial in more advanced grow

ths often causes the twnor to move forward in the epithelium in 

a laree mass. 

In early tunors carcinoma cells which have established 

themselves in tb.e basal layer proce ed to proliferate and pro

duce mo:i:e aJ1d r:iore layers which thicken with less overlying 

normal e:oi thelium toward the center of the lesion_ A careful 

scanning of these conta,ct areP.s between normal and malignant 

cells shows sections whe1·e tumor cells are destroying normal 

cells .. 
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The l)rel!lise that C.?.rcinom.a. in situ is irreversibly within 

biologic limits and goes on to become carcinoma of the cervix 

(unless destl·oy0d or su.:::e;ically rellloved) is based on the follow

ing observations by Hertig and Young (21): 

l. The incidence of carcinoma in situ, w}.1.ile varying

slightly from clinic to clinic is comparable to

th2.t of squamous carcinoma of the cervix, but

2. The age at wnich it ap!Jears is on the average some

years earlier than that of cervical carcinoma •

3 • Carcinoma in situ a.ncl carcinoma of' the cervix are,

respectively, one-sixth (14) and one-fifth (22)

as common in Jewish as in non-Jewish womene

A signii'ica.nt and increE>.sing nu.m-oer of patients

with morphologically diagnosed carcinoma in situ

have been allowed i either wittingly or unwittins

ly. to progress to cervical cai·cinoma within a

period ranging from 11 months to 13 years.

Se As carcinonm in situ progresses th.rough its suc

cessive stages of surface involvement and mucous 

gland involvement. to early but definite stromal 

invasion, the associated vaginal ex:foliative 

cytology becomes increasingly more positive for 

cancer .. 

6,. Carcinoma of the cervix nearly always can be shown 

-33-
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to possess an in situ ~Jattern of the surface 

enithelilllll at the peri:phery of ~he invasive 

carcinoma~ 

* * * 
DIAGNOSTIC CRITERIA 

Des:,oi te ti:le incrensing frequency of carcinor.:ia in situ d.e

fini te diagnostic crite:..·ia ti:1rough smE:ars and sectiuns aren 1 t 

nearly as well establhhed as diagnostic methods for invasive 

carcinoma. 

However, ma~~ studies si1ow that the cervical smear in 

cases of carcinoma. in situ is often positive. Young (21), 

Scapier (14), :Bickel and Culbertson (23) and oti1ers have shown 

by eln:Jloyine the smear technique the efficacy of this method 

in detectinG or confirming pre-invasive carcinoma.. 

Studies by Achenbach, Johnstone and Hertig (24) show that 

initial examina.tion of the first smear revealed malignant cells 

in 70 per cent of 60 cases. .And later when tissue diagnosis 

became known the smears were re-examined with 82 per cent re

vealed as positive. 

Reicher (25) made a study of 3,500 vaginal smears and found 

an overall malignancy incidence of 2.4 per cent. However, he 

also adds that if a patient has a genital tract cancer, the 

vaginal smear has an 89 per cent cr..ance of picking it up; on 

the oth'-'r hand, e:ny given patient with a positive smear bas an 

-34-
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82 per cent ci::lance of having cancer and an 18 

having a benieJ). lesion. 

cent cha.ng'El of 

Foote and Li {26) fom1d similar results in a study of 18 

proven cases of ca:rcinoIJa in situ. The:r found positive results 

in 14 smears of the cervix while finding �ositive cells in only 

9 vaginal smear s1iecimens. 

Ku.lcsar (27) by use of the surface cell biopsy method, de

tected cancer cells in 93 of 100 specimens obtained from 3) pat

ients with early carcinoma. He also 1·e:::,orts that t:O.e cellular 

content of the vaginal pool contained neeplastic cells in 55 

out of 100 s:µecimens. 

Achenbach, Johnstone and Rertig (24) were able to identify 

45 out of 60 proven carcinoma in situ cases when cellular con

tent was collected from the vaginal pool. 

In a more recent study, Reagen (27) reported scrapings of 

the uterine cervices of 54 patients with carcinoma in situ re

vealed anaplastic cells in 00 cases. However, he found that 

matE!rie.l aspirated from the vaginal pool revealed tumor cells 

in only 43 of 54 patients. 

His findings point up the necessity of e:xa.mining cervical 

scrapings rather than the vaginal pool in diagnosing cases of 

unsuspected carcinoma... These studies also emphasize that 

direct cervic'.al smear or cell scraping considerably reduced 

the number of questionable smears and in effect reduced the 
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necessity for taking repeated smears. 

Studies by Papanicolaou and Traut (4) show that cells nost 

common�- confused with those uerived from carcinoma in situ hD.ve 

one feature in con:nnon: Mamely, they possess variA..ble degress 

of alteration in the nuclear-cytoplasmic ratio. 

They interpreted such cells as evidence of 11 superficial 

d.yskaratosis•u .<:,,.nd found that s::.ch cells are mor e common in spec

imens obtained. by scra:)ing the uterine cervix, stating» however� 

tha.t such cells do occur in as·oirated material from the post

erior vaginal fo1nixe 

Further studies revealed that tissue spreads ta..�en during 

the post-menopausal period may contain dense numbers of atrophic 

cells o::' J)arabasal tY:_)e. The presence o:: such cells, however, 

is not thought in any way to exclud e  the possibility of carcinoma. 

Papanicolaou and Traut also :found to.at cervica.l lesions 

which histopathologically are characterized by acanthosis � 

also present confusing cell types, the most common of these be

ing condyloma.. with leukoplakia less frequently noted. 

In the presence of squamous cell metaplasia� they found 

that cells in the cervical specimen are so constantly present 

that there can be little doubt as to their origin--although. 

they aren't confined to this lesion alone • 

They concluded that inflar.nnaticn of the uterine cervix 

regardless of its cause �r produce cytologice.l changes, es sen-
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tially due to degeneration. And they say tb.nt only in the ures

ence of acute gonorrheal cervicitis are c�rtological alterations 

sufficient to be confused with carcinoma • 

pregnancy, trichomonas infection and certain othEJr factors 

may also cause mor,Jhological chanees which are apt to cause an 

erroneous diagnosis o:f carcinoma in situ.. In certa.in cases 

changes are inconspicuous and are characterized by mouerate 

nuclear activation with perinuclear vacuoles anQ increased cyto

plasmic acidophiliaa 

In other ca.ses trichomonas infection is associated witn 

nuclear aonormalities of markeu degree such as hyperchromatism, 

prominence of nucleoli and thickening of .nuclear membrane. 

* • *

COURSE OF UMTRF..ATED CAROIMOUA IH SITU 

Little definite information is available on the course of 

untreated•carcinoma in situ of the cervix • 

In a three-year study by scapier (14) 31 cases of carcinoma 

in situ were diagnosed histologically, representing an incidence 

of 2.4 cases per 1,000 new patients. 

In add�tion to these 31 cases there were 7 cases seen which 

suggested spontaneous regression based upon CJrtological studies. 

Four of these 7 1-wd two or more pos·i ti ve smears revealing cells 

with malignant features of the intra.e:9i thelial t�1Je ., followed 

by two or more negative smears over a period of e ight to 24 
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months. The remaining three cases showed malignant features on 

a sint;le smear only, followed. by two or more negativ� smears. 

Bi0psies in all seven cases were re�orted as negative for 

CpJl.cer. Therefore. it is assumed that t�1ese biopsies did not 

constitute therapy. 

Serial sections were not performed, however. leaving the 

possibility that a minute focus of carcinoma. was removed at the 

tine of biopsy. 

The question therefore follows: Did s?ontan.eous regression 

occur in these seven cases? Sm�ars in each instance revealed 

cells characteristic of intraepithelial carcinoma.. In this ty-pe 

of carcinoma. focus is confined to the squamous epithelium thus 

natural desquamation of the epitheli"Ulll could account for the 

lesion•s disappearance. 

AGE DIFFEBEHTUL 

If carcinoma. in situ is the pre-invasive stage of cervical 

carcinoma, the age of the patient in whom the former appears 

si.lould be younger on the average than that of the patient with 

invasive carcinoma. 

This fact is confirmed by Young, Rertig and Armstrong (7) 

who in 1949 reviewed the literature and sited the average ages 

of carcinoma. in situ and squamous carcinoma. as 38., 7 and 48 years, 

respectively. This is shown graphically in Table VI .. 
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24 

n
19 19 

UlJ 4 

� n4 □ 1 1 1 2 

.-0 c::::::I c:::::, � 

25 30 :::,;5 40 ,45 50 r:-
-

,)t) 60 65 7U 75 80 

TABLE VI 

AGE DISTRIBUTION OF 135 CASES OF CARCIWOUA ur SITU 

Studies of the age incidence of Cl\l"cinoma in situ are based, 

however, on relatively small numbers of cases. For e:x:amyle: 

1. Young, Hertig and Armstrong (7) reviewed the

literature in 1949 and found only 16 cases of

carcinoma in situ proe;ressing to squamous car

cinoma •

2 .. Jones, Galvin and TeLinde (5) in a recent re

view of the literatu.re found only 40 cases in

cluding those of Young and associates • 

Thus the concept that carcinoma in situ becomes invasive 

carcinoma rests on a small number of patients. And in our 

present state of knowledge if lesions diagnosed as in situ 
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don•t resemble tue lesion ultimately sl1omi. to oe invasive then 

one seems justified in suspecting the original lesion may have 

been misdiagnosed • 

If one ad.mi ts tlle possibility of earl¥ invasion at the 

time o:f original biopsy then t:ne possibility of the lesions 

becoming invasive cannot be r�led out because in no instance 

was the entire cervix available for study. Thus absolute scient

ific proof that in situ carcinoma precedes invasive carcinoma may 

nev,,r be forthcoming since to rti.le out early invasion one must 

have the entire cervix but to prove the ultimate invasiveness 

of the process the cervix must be left in • 

TREATMENT OF CARCINOMA ff SITU 

Treatment of c:1.1•cinoma in situ is best expressed in a 

questionnaire compiled by Davis (28)- Ris findings are s;;_m.. 

marized in Chart VII • 

TABLE VII 

Q,TJESTION]JAIHE OM CARCINOMA rn SITU 

Carl Henry :!);;.vis, M. D • 

Replies of 70 Members of the .A)nerican Gynecological Society and/ 
or American Association of Obstetrics, Gynecology-

and Abdominal surgery • 

1. (a) Do you classify cancer in situ
as cervical cancer? 

-40-

Yes 

66 

No Other 

4 



• 

• 

• 

Yes ;T �i Other 
• 

(b) Do you consiaer cancer in
situ as the �)re-invasive

• stage of genuine cervical
cancer? 47 1 Uncertain 17 

- 2. (a) Do you believe s;1011taneous
regression of cancer in
situ occurs? 14 34 Uncertain 22 

-

(b) Do you believe cancer in
situ may regress dul'ing or

• after pregne.ncy? 17 22 Uncertain 18 

( c) In how many cases have you
- ebserved spontaneous regression? None 48 

1 or 2 3 
3 plus 1 

• probable 2 

3. Do you use routine cytology :9rior
• to biopsy? 3'3 25 ]'1•equently 9

I\,. iTnat type of bious" 
- ,l 

is ::ie rf armed? 
• 

(a) Single gunch or radial 6 

(b) IJu.ltiple punch 23 

- ( c) Ring biopsy 23 

( d) All three according to

case 6 

• ( e) Eultiple punch or ring 10 
( f) Cutting au.rrent 2 

- 5. Witb. repeated positive cytology 
and negative :pathological report, 
do you consider this definite 

• evidence that there is no malig-
nancy or do y�� require more adequate Continue study 69

sectioning of the tissue submitted? 1'!0 malignancy l

-

-

• 

• 

-

-



-

-

-

-

• 

-

-

-

-

• 

-

• 

-

• 

-

-

-

-

-

-

-

-

6. What treatment do you consner
ade�uate for cancer in situ of
the cervix uteri?

(a) Electro conization an(l coagulation
(b) Cervical amuutation
( c) Total l�v"stei�ectociy
( d) Raa.ical surt-;ery
(e) Treat:nent varies with age
( f) Radiation
(g) fu',diation and rad.ical surge17
(h) Vat;inal hysterectomy where Bible 
(i) Radical operation not indicated

7. Do you believe cancer in situ
should be studied by means of
frequently repeated cytology,
surgery wi thheld7

Yes NO 

10 26 

2 
2 

26 
3 

40 
l 
3 
1 

13 

Other 

Only during 
pr egna-1'lcy 6 
Uncertain 4 
Follow §:-a, 
b, or c 
further c;r
tology and 
biopsy 4 

8 � Have you or do you. know of anyone 
who has found evidence of an in
volved l�n:::i::_.;h gland where careful 
e:x:amination of cervical tissue re
vealed only carcinoma. in citu? By hearsay 

Don• t know 
6 
1 



-

-

-

-

• 

-

Stn1iMARY 

l. Durine the t,,vo years, 1950 and 1951, a total of 023 va,c;inal 

smears were ta.ken on :patients at University Ho:roital and its 

clinics. A total of 49 l)roven :naligua.ncfos of the cervix 

were th.us dete cted. O:f tiiese, 8 were Stage 0; 15 were Stage 

• r. 

2� The average uc1,;-e of the eight patients with carcinoma in situ 
-

was 11 y,,ars youn�r than thrt of the patients with invasive 

• cc: .. rcino:ma.. 

3. Papanicola.ou soears were t.-=.lcen on all tne uatients and were
-

-

re�oorted as mali6nan t in two of ti1e eight in situ cases. In

stage I cases, the smea.r::i were re.Jorted as ma.ligna.nt in 12

of the 15 cases •

4. The Stage O cases were treated by total abdominal hysterect-

• omy in four cases P..no. by x-ray and radium in three cases.

Of the Sta1,;e I cases, 13 wel"e trbated by x-ray and radium.

-

5. The incidence of c�rcinoma in situ varies from 0.15 to 3.9

• per cent according to the literature�

6. While the total incidence of stages 0, I and II hc.�s not
-

changed appreciably, the total of stages O and I has in-

• creased, but at the expense of stages II and III.

7. Early carcinoma of the cervix may be confused cytologically

-

-

-

-

• 

with non-!!18.lignant lesions such as trichomonas infection,

pregnancy and leukoplakia.
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COHCLUSIOU 

With :present methods of thera:)Y for carcinoma of the cervix, 

early diagnosis still rel:l.ains the most important v1eapon in the 

reduction of mo�tality from this dise�se. 

Since early carcinoma ol the cervix often cannot be recog

nized grossly, one s,,ems justified in cc,ncluding that adequate 

and competent cytologic techniques represent the greatest advance 

to date in the early detection and control of this tYPe of malig

nancy. Use of these tech.niQues can direct the clinician to 

diagnosis through the use of the biopsy. 

Admittedly a routine vaginal smem: on every female 

is impractical but snears should be ta.ken on every questionable 

case and if rei)Orted suspicious or malignant, biopsy is the 

procedure of choice. 

Use of the punch biopsy. however, is based upon the 



-

-

-

-
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-

-

-

-

-

-

-

-

-

• 

-

-

-

-

• 

knowledge that it can anQ will be followed by repeated cytologic 

st,1dies and by cold-knife biopsies of the cervices of those 

patients who, des�•ite negative tissue re)Orts on :punch biopsy 

specimens. continue to show epithelial at;:r,,2ism in cytologic 

smears. 

In this vmy more early cases of carcinoma. of the cervix 

will ·oe detected. And since the evidence seems to :point to 

the fa.ct that carcinoma. in sit11 ultimately ;:irogresses to clin

ical carcinor.1a, it is desirable to treat these early lesions 

as soon as possible. Perhaps, if a patient who today has 

invasive carcinoma had oeen subjected to cytologic studies at 

a l1ospi tal or clinic fi vc to 10 years ago, she would not now 

be a victim of malignancy • 
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