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PREFACE

Tux sTuny of exfoliated cells found in various secrotory and excretory fiuids
of the body has received added impetus in the past three decades. This has
been due primarily to the fact that it proved to be of real value in two brasd
flelds: first, the physiology and endocrinology of the female sox organs, and,
later, the diagnosts of certain pathologie conditions, more particularly cancor.
A roal and urgent noed has thus been created for publications providing o
dotailed description and illustration of the enormous variety of cells desqua-
mating from normal or neoplastic epithelial surfaces. This need has been
filled only partly thus far.

The present waork Is a further contribution toward this end. Its scope is
twofold: first, to {llustrate in % uniform manner the most significant and
representative types of exfoliated cells as a basis for an adequate compara
tive evaluation; and second, to provide a description and discussion of their
geserul or specific diagnostic sigoificance. It s hoped that such a presen.
tation will not only serve as a helpful manual for those who wish to study
the method of cytologic diagnosis bat also lay the groundwork for what
eventually may emerge a5 an independent branch of the morpbologle sci-
ences, that of “Companstive Exfoliative Cytology.”

The essential difierence between exfoliative and other brunches of cytol-
oggy Is that it deals with desquamated cells which, because of their separation
from their site of origin and the ensuing degenerative changes, acquire
specific morphologie churncteristics, Such cells are free from the prowsure
of surrounding cells and ofton assame distinctive forms differing markedly
from those of the same type as they appear in tissue sections or those
obtained by microdissection or scraping. It is therefore justifiable to deul
with them as a separate group.

Should one attempt 1o describe and Mustrate the myriads of ormal and
abnormal cellular forms found in body Huids, e would be faced with an
impossible task. Furthermore, although such an estensive study might have
thearetical significance, it would tend to cause confusion rather than to ald
those trying to use cytology as o diagnostio procedure. Thus it has been
nocessary to exercise some seloction and to limit description and flustra-
tiom to forms whose derivation may be considered fairly well established
and which appear to be representative of distinet cell types,

1t is fully realized that our present knowledge of this pew cytologic Seld
is still limited and that an atlas published at the present time coald not be
unything but Incomplete. Indeed, it will roquire many yoars of arducus
work on the part of many investigators to explore this wide field and ity
manifold ramifications. By sdopting the present plan of loose-lenf publica-
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tion we hope to keep abreast of new advanoes through periodic addition
of illustrative and descriptive material,

In this cffort the cooperation of other Investigators would be most
welcome and greatly appreciated, Slides of unusual or rare oytology that
might come to their attention could be sent to the author o bo illustrated
under the standards set for this publication and be included in future plates
of this atlas. These contributions, for which proper credit would be given,
would make possible the inclusion of many cases of special interest, the
eytology of which would be better understood in the light of a comparative
evaluation,

The present volume includes thirty-six plates. Of these, twelve (Series A)
are devoted to the female gealtal system; four (Serles B) to the urinary
and male genitul organs; five (Series C) to the resplratory system; five
(Series D) to the alimentury truct; two (Series E) to pleural, peritoneal
and pericardial exudates; two (Series F) 1o breast secretions; one (G 1) to
histiocytic celly; one (GII) to cells reluted to pregnancy; one (GIII) to
vells affected by irradiation; oue (G IV) to multinucleated cells of various
types; and, finally, two (Series H) to the illustration of mitotic Bgures found
in normal and malignant cases.

An effort has been made to segregate the malignant and non-malignant
ooll types on diffierent plates as far as possible. However, for the sake of
close comparison, certaln exceptions have been made,

The colored drawings Included o twenty-four plates are the work of
the well-recognized artist Hashime Murayama, an expert in this type of
work. Necessury corrections for cytologic detall were made under the
supervision of the author. The original drawings were made at & maguifica-
tion of 1050 diameters and reduced to 525 in printing. This corresponds to
the mugnification of the drawings in the two previous monographs,* which
were ilhustruted by the same artist and publishod i 1943 and 19489

Twelve plates of phatomicrogmphs in color have been included. They
wore prepared by our photographer, Constantine Railey, who has success-
fully adapted the Kodak Flexichrome Process to this type of illastrative
work, The photomicrographs are reproduced st mugnifications of 600 and
1600 dlumeters.

Olwiously, from the point of view of accuracy, drawings cannot be com-
pared with photomicrographs, as it Is practically lmpossible to reproduce
with exactness minute details of the structure of nucleus und cytoplusm,
However, in dealing with exfoliated cells or cell clusters presorved in toto
the drawing presents the advantage of permitting o visualization of over-
lapping colls and coll structures which cannot bo focused in one plane.
Photomicrographs assume more importance in demonstrating the general
pattern of 4 smear and the relationship of its various companents to one
another, particularly in the larger clusters. The drawings and photomicro-
graphs were segregated into separate plates for better reproduction and to
permit o ready comparison of cells (Hustrated in like fashion.

* The of 400 dlumeters glven Is these two mosographs sthonld be cer-
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The text is brief. It inchudes a short historical review of the earliest
contributions to exfollative cytology, a description of the technical pro-
cedures used in the preparation and staining of material illustrated in this
atlas, & general discussion of cytologie criteris und, finally, a beief descrip-
thon of normal and sboormal cell forms encountered in the variouws body
fluids with special emphasis on neoplastic cell types. A description and
explanation of the figures and a special discussion accompany each plate,

1t is realized that erors rosulting from misinterpretations of eytologic
findings are to be expocted in a field which i still in its infancy, Ditached
cells cannot be identified as to their origin and type with the same socurncy
as cells in sity, and therefore the general and diagnostic significance of
many types of exfoliated cells s still lncompletely undoestood.

The muteriol used for Mlustrating the atlas has been obtained largely from
amenrs prepared and studied In our laboratory, However, some illustrations
have been made from slides which have been generously placed st our
dixposal by other laboratories, A number of the drawings illustrating cells
found in vaginal smears were borrowed from earlier monographs.™-** This
was done for the sake of completeness of the present publication and o
avold references to a previous monograph which might not be available to
sotie of the readers.

G N




ACKNOWLEDGMENTS

| wisn to express my deep approciation to Corell University Medical
College and to its Dean and Head of the Dopartment of Auatomy, Dr.
Joseph C. Hinsey, for the unreserved support and facilities extended to me
during the course of this study; to The New York and Lying-In hospitals,
the Memorial Center for Cancer and Allied Discases, New York, and its
Kate Depew Strang Prevention Clinle, their directars und departinent heads
~Dr, Stanhope BayneJones, Dr. Comelius P. Rboads, Dr. David P, Barr,
Dr. Frank Glonn, Dr. Gordon Douglas, Dr. Elise L'Esperance and Dr.
Emorson Day—and their medical staffs for extending to me the privilege
of using their clinicnl and pathological material; to my associates and
nssistants in the Cytology Laboratory, Cornell University Medical College,
for their valuable cooperation; to Hashime Murayama for his accurate and
skillful illustration of the eytologic material; to Comstantine Railey for the
carcful preparation of the photomicrographic plates. and to those from
other laboratories who have given me permission to prepare illustrations
from some of their interesting cytologic smears.

1 am particularly grateful to Dr. Doris G, Holmquist for her invaluable
cooperation in the writing of the text und the preparation of the plates and
for selecting and describing the material In the plates of Series H. I am
also indebted to Dr. Xenophoo Callas for his helpful cooperation during the
carly formulation of the test material; to Dr, Nelson D. Holmquist and
Constantine Ralley for their assistance in the final reading and correction
of the wunuseript; and to my wife, Maty G. Papanicolaon, # faithful and
untirlng companion and volinteer assistant throughout the yoam of my
scieatific research.

N




The followiag figures also appeared in Diagnosis of Uterine Cancer by
the Vaginal Smear by George N. Papanicolaou and Herbert F. Traut:

Series  Plate Ne,

A 1 8 and 16
1 L2856, 10,10, 12 15, 17 and 19
v 1
Vi 1-15 and 20-23%
VI 1.8, 18 und 18
IX  d4and®
X L2567 11 and 13

G 1 2.8, 9and 15
1 5-5, 18 und 14

Figures which sppeared in The Epithelia of Weman's Reproductive

Organs by George N, Papasicolsou, Herbert F, Traut and Andrew A
Marchett! are:

Series  Plate No.
A m L2485 12and 18
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CHAPTER

Introduction

T sruny of exfoliatod cells dates back to the
middle of the nincteenth century. As early as
1843 Walshe took notice of small tissue (rag-
ments expectorated from malignant growths
of the respirtary tract.*" In 1847 Pouchet, in
his book concerning ovulation and other re-
lated phenomens,™ reported his observations
on the cellular makeup of human vaginal
smenrs. His Investigations were limited to the
normal eytology, as he set out to sscertain the
existence of cyclic morphologic changos
which might be correlated with the nommal
ovulatory process.

One of the earliest reforences on studies of
desquamated cells for the purpose of ding-
nosing cancer is that of Beale, 1860, who re-
ported the finding of malignant cells in the
sputum from u case of cancer of the pharynx®
Malignant cells in smears of fresh sputum
from cases of carcinoma of the Jung were re-
ported by Hampeln in 1576 and 1887, %
Ménétrier in 1886 Botschardt in 1565% and
others.,

Cytologic smears of other body fluids were
abo utilized, ot u very early date, for the
diagnosis of malignancy, Thus Sanders in
1864 reported finding fragments of malig-
nant tissoe in the urine of a patient with cancer
of the bladder. Further observations on cells
of the urie were made by Dickinson in
18602 As early as 15892, Ferguson™ recom-
mendod microscopic examination of urine
sediment as the best way, exclusive of cystos-
copy, of diagnosing tumors of the bladder.

Luecke and Klebs in 1867 found malig-
nant cells in smears of ascitic fluid in cases of

maligoant tumors of the avary, Later Quincke,
in 1875 and 1852% ¢ uwed this principle in
the examination of transudates sod exudates
for cancer cells, In this application, however,
the use of smears was soon superseded by the
sectioning of sedimented cells as described
by Bahrenberg {n 15954

Numerous contributions have sivce been
made by other workers, who have studied the
oytalogy of various fluids of the body, chiefly
for establishing criteria for the diagnosis of
cancer of diffetent organs, It would be beyond
the scope of this xhort introductory test to
give a complete review of the literature in
this field. Moreover, this atlas presents chiefly
observations and studies which are the out-
come of methods and technical proceduces

doveloped in our laboratory during the last
thirty

years.,

Originally the vaginal smear technigue was
used as a4 moeans of analyzing the sex cyolo
in the guinea pig*® Its value as a method for
determining the morphologic and functional
state of the femalo reproductive organs re-
sulted in its general wdoption as a standard
method for the study of the sex cycle of fe-
male mummals and of problems related to
sex physiology and endocrinology. This initi-
ated an era of unprecedented activity which
led to significant advances in these folds,
Much of the progress which has been made
townard an understanding of the mammalian
female sox cycle and the role played by the
sex hormones can thus be accredited to ex-
follative cytology and the unfettering of some
of ity innate potentinlities.
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The scope und significance of the vaginal
smear weore widened considerably by its ap-
plication 1 the buman® The study of the
normul cellular forms characteristic of the
various phases of the sex cycle wus subse.
quently expanded to include the many aber-
rant types found in pathologic conditions and,
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carciooma, in contrast to those of the more

advanced stuges, has provided mare sensitive
criterin for the diagnosis of early cancor, and
possibly a means of prognosis based on the
prevalling cytologic pattern.

Knowledge of the eytology of early cancer
i still frugmentary. The only organ in which
sctual progress has been achieved is the cer-
vix, largely because of its nccessibility to
biopsy for the confirmation of positive smear
Mlop.mmnlmdlhcymhglcmd
histologic pictures in the oarly stages of
malignancy s much more diffioult in other
less necessible organs.

One cannot evaluate by mero analogy find-
fngs i ymears from one organ oo the basis
of criteria which have proved valid for an-
other. For example, in a cervical smear, nu-
cloar enlargement, multingclention, aniso-
karyosis and hyporchromasia In cells which
nhhlhdroﬁghdtypohwbudeﬁnﬂdy
linked by biopsy with the presence of un
uﬂymﬂmthmﬂm,mpuabh
chunges obaerved in cells exfoliated from
other organs, such as the dlisted cells of the
hu:dxhlmm.hvenauydbmpwcd
to be related to malignancy, Because of the
limited applicability of the biopsy method fn
tluhm;hhaﬂyby[unhngndfolbwwol
cases presenting such structural atypin that
its significance and possible correlation with
ently asymptomatic malignant lesions can be
ascertained.
Durlmthopmdowkmncbmhn
bunnndehtbeldnputkndtbeq‘bhﬂc
method to the diagnosis of cancer, This is at-
tested by the expanding use of the method
to cover & greater number of organs and by
its rapidly increasiog utilization in diagnostic
laboratorios in this country und ahroad.

Despite thix notewnrthy progress. wo urs
still far from our nltimate goal, the attuin.
ment of which will depend not enly on the
gradual accumulation of observations fn the
field of applied cytology but to a greater ex-
tent on further advinces in our fundamental
cancepts of the morphologic and physiologic
propestios of the eell.
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Technique

Toe mowsigoes described i this chapter
with only few exceptions are those employed
in our laboratory at Comell University Medi-
el College.* Several modifications of these
techniques, as well as new methods for the col-
lection of specimens and staining of smears,
have been published in the past few years
Howover, it was felt that chiefly techuiques
and procodures used in the preparation of ma-
terial {llustrated in this atlas should be given
o detalled description here.

PREPARATION AND STAINING OF VAGINAL TNDO-
CIEVICAL AND ENDOMITRIAL ASPIRATION
AND OF CIRVICAL SWAS SMEARS

Materlals noeded

1. Clean slides, labelled boforchand with a
plece of index card 1 inch square fastened
to one end of the slide by a paper clip. The
patient’s name and the date and type of
smear should be written an the label with
pencil. It Is advisable to etch the smear type
on the slide with o diamond pencil.

2 For vaginal aspimtion: glass pipette, 6
inches long, 1/4 Inch in diameter, with o
rounded tip, slightly curved 2 inches from
end and equipped with a strong rubber
bulb (Fig 1).

4. For enducervica! or endometrinl aspiration:
Becton-Dickinson laryngeal cannula, or 4
similar type as specified in the following
descriptions, to be used with a 10 cc. syringe
(Fig. 1),

4. For swab smears: an applicator—either a

* The suthor wishes t express his Charlotte M.
M.Mu:mum"zhwuhwww

non-absorbent cotton swab or & wooden
spatula such as tho one dovised by Ayre'
(Fig. 1).

5, Wide-mouthed bottle 13/4 x 18/4 x 41/2
Inches, containing & solation of 955 ethy)
aloohol and ether, equal parts (Fig. 1).
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tested in our laboratory. The smears are fxed
in a solution of three parts alcohol-cther and
two parts diuphune for a minimam of 1 howr
and are ullowod to drey just prior to shipping.
The film of diapbane which forms over the
smenr protects it from complete drying for
a period of a few days. When received, the
alides are placed In aleohol-ether In which the
diaphane s dissolved.

Asnother way of protectiog a smear Is to fix,
dehydrate and mount it, omitting the staining.
In this manner it can be preservod for an un.
limited period of time and mailed as casily as
a permanent proparation, When recoived, the
slide is placed i xylol until the coverslip
drops off and then stained by the usual pro-
cedures.

Staining of voginal, cervical and endometrial
mmears

In our laboratory staining of smears for the
oytologic diagoosis of cancer Iy directed to-
ward three chief objectives. (1) Definition
of nuclear details. Because of the widespread
nuclear sbuormalitios of cancer colls and theis
diagnostic significance, good staining of the
suclous Is of primary importance, (2) Trans-
parency. This is of particular importance
because of the varying thickness and the
froquent overdapping of cells. (3) Differen-
tiation of cells, Differences in the staining
reaction such as that between acidophitie and
basaphilic cells holp groatly in the identifica-
tion of certain cedl types found in smears.

In the early stages of our work a method
was used which comststed of staining the

smears first with hematocylin and then with

an aqueoay misture of cosin and water blue ™

Later it was found that agueous salutions have

the disadvantage of a rather deep eytoplesmic

staining. Our present method, introduced in

1942 s based on the use of high alcoholic

cytoplasmic stains, which have the advantage

of a8 more transparent staining of the cellular
clements and other components of the smear.

The routine staining procedure (No, 268)

at present used in our laboratary s s follows:

L After fication, transder dides, without dry-
Ing, directly from alcohol-ether to S0%
alcobol and run down through 70% and
508 aleohols to distilled water.

2 Stain in Harris' hematoxylin® for approxi-
mately 6 minutes,

3. Rinse in distilled water. All rinsing should
be very gentlo to provent smears from be-
ing washed off the shides.

4. Dip in 0.25% aqueous solution of hydro.
chlorie acid about six times.

5. Pluce in running tap water for 6 minutes.

6, Rinse in distilled water und run through
508, 70%, SO%, und 955 alcoholy,

7, Stain in OG 6% for 11/2 minutes,

8. Rinse in 95% alcobol, two changes.

9. Stain in EA 36! or EA 50§ for 1 1/2 min-
ites.

10. Rinse in 655 alcohol, three changes. De-




COLLICTION, PROCESSING AND STAINING
OF OTHER SPECIMENS

Sprutum

A deep cough specimen is collected into a
wide-monthed bottle (sputum bottle) con-
talning 70% alcobol. Because of the hardening
effect of the aleohol. specimens should be sent
to the laboratory and smears made withoat
delay.

Hranchial aspirates or washings
Bronchial seoretion is collected ot the time
of bronchoscopy by aspiration or by lavage

ately with at leust an equal quantity of 5%
alcohiol. The collection tube is rinsed two or
theve times with 955 alcohol and these wash-
Ings are added to the specimen, The type of
oach specinon and side from which it was
collocted should be accurately recorded on
cnch label.

In cuses ln which secretion Is scant, Clerf
and Hesbut™ recommend obtalning material
from the amaller bronchi by means of a small
gause spange affived to the tip of & carrier,
Such material is smeared directly on slides
which are fixed fmmediately in slcobol.ether
yolution.

Aspiration of tracheobronchial secretions by
cotheter is another method reported by Caban
and Farr® This method b of particalar value
for cases in which adequate “decp cough”
sputum ks vot produced o bronchoscopy s
for any roason undesirable. It hag the addi-
thonal advantage that it is feasible as an office

Or elinie procedure

Urine

Voided or catheterized urine may be used
for cytologic examination. Female patients
should be cutheterized 1o prevent contaming.
tion of the urine by vaginal socretion. When
a losion is suspected in the kidoey or ureter,
u specimen aspirated from the pelvis of the
kidisey is desimable. The collected urite s

TECHNIQUE

mixed Immodiately with at least an equal
amount of 958 alcohol.

1t i destrable 10 have u minknum of 50 co.
of voided or cutheterized bladder urine and as
much us can be obtained from the wreter or
the kidney pelvis, Each specimen shoold be
aceurately Jabellod os to its type and origin.

In cuses of suspeetedd carcinoma of the
prostate, three spechnens are requested: o
wunear from prostatic secretion obtained by
gentle massage and two voided urine spect-
meny, one proceding and the other following
the mussage.

A fourth spoecimen of value is semen, col-
locted preferably after the prostatic massage.
Examination of semen is of particulur impor-
tance when there Is 2 susplcion of carclhomu
of the testis,

Esophageal apecimens

Esophageal washings aro best obtained dur-
ing esophagoscopy., Seceetion, I present. or
saline solution fhohed over the mucosa may
be aspinited and coflected for study.

Gantric spocimons

Gastric fluid may be aspivated with a Reh-
fuss tube with 4 bucket tip, The tube Is intro-
duced through the mouth in order 1o avoid
contamination by oasopbaryngeal cells, the
identification of which i sometimes difficult.
The patient §s kept in ot upright position s
that the tip of the tube falls to the pyloric
region. A small amount of mineral oil may
be wied a5 u lbricant for pasdng the tube.
No food shoald be taken 8 bours prior to the
test.

The fluid content of tho stomech @ aspi-
rated and discarded. The patient is then
given 8 ounces of Ringer’s solution by mouth
while the tube Is in position and the solution
s withdrawn and reinjocted, using a 50 cc
syringe, several thnes before the fnal aspi-
ration* Material obtained in this manner is
fisedd with at least twice its vohume of 9%
othy), wethyl or isopropyl alcohol. It s fm-
partant that it be sent to the lsboratory
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gested by Panico™ in which the surface of
the balloon Is mude abrasive by attaching
with rubber cement 75 to 100 small, round
5 mm. fragments of foamed lates rmbber.
These are arranged in a regular pattern 1 cm.
apart.*

As the success of this muthod Is dependent
upon close contact of the abrasive surface of
the balloon with the gastric mucoss, it is
cusential that the stomach of the patient be
clear and freo of the products of retention.

* A modification of the balloon technigue
enzymatic vage with chymmtrypein” has boen

The patient is given no solid food the eve-
ning prioe to the test and s kept in a fasting
state for about § hours before collection of
the specimen. The balloon i wet in Ringer's
solution, and with the patient in the erect
position is introduced through the mouth and
passed into the stomach. Intubation may be
facilitated by allowing the patient to sip
Ringer's solution, No fce or mineral ofl is used.

In cases of retention additional measures
must be taken to cleanse the stomuch thor-
oughly. Two or three days should elapse aftes
a G. L. series before the collection of a yastric
halloon specimen.

The total gastrio contents are uspirated and
discarded, and the stomach is lavaged with
Ringer's solution until the retum is clear. The
balloon Is inflated, by about 16 hand com-
pressions of the Inflating bulb, and carried by
peristalsis toward the pylorus. It is deflated
briefly and allowed further passage into the
antrum, reinflated and cased back toward the
esophague. When the esophageal sphincter is
reached, a gag reflex is elicited. This procedure
Is repeated five to six times over o Mminute
period, during which time the accummlation
of Ruid is prevented by frequent gentle
aspirations, Represeotative portions of the
aspirates aro mised with at least an equal
quantity of 5% aleohol and saved. The balloon
is deflated and withdrown,

Three types of preparation may be made.
(1) Any grossly visible fragments of tisue
adbesing to the balloon pet are smeared on
slides coated with a thin flm of albumin and
fixed in alcohol-ether solution, (2) The bal-
loon fs rinsed in ahout 200 co. of 4 solution of
Ringes's and 80% alcohol, equal parts, About
10 drops of Mayer's albumin are added to the
rinse, which is centrifuged at 1500 rpm. for

= Gastroenterology Vel. 24, No. 2, October, 1081), A for ubtan-
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Rectal and colonic washings*

Proper cleansing of the intestinal trct is -
sential foe the collection of satisfactory rectal
and colonie specimens. Good proparation may
be abtiined by the following method: the pa-
tient {s given two ounces of castor oil at 4:00
v, the day prior to the examination and
permitted only light meals that night and the
day of the tests. On the moming of the exam-
ination, with the patient lying ou the left side,
somp suds enemas are given until the returns
wro clear. Ambulatory patients may be ine
strocted to perform proper preparution,

An effective instrument for rectal washings
has been devoloped at the Kato Depow Strang
Clinie, Memorial Hospital, New York (Fig
)=
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with cxamination. The arva
from the colls are desired is located if
possible with the with suction
pump running, The x;&-uua;
appamtus is t sigmaoid-
vscope and the tip placed on the

1 liter enema can

Ghiss Y tube: 2 clamps

Soft rubber catheter, size 18-20
Hubber tubing
Stand (5 foot)

An enema of 500 ce. of normal saline at
body temperature is given with the patient
lying oo his left side, If a lesion Is suspected
above the lovel of the sigmoid, up to 1200 cc.

* The suthor wishes to express his apgreciation to Genevieve Mary Bader, MDD, Assistant Attencing,
FProvention Clinle, M. ivn of the descripth dhmw.hm
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Apparotus for the peepurotion of vaginel, cervical
and endomatrial smeors

Fig. 2. Gowi bolloon
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Fig. 3. Apporatus for recial washings




of saline may be used. The saline enewa Is
retained for 1-2 minutes. The returns are then
collected in o large graduated bottle, moving
the catheter carofully up and down to facili-
tate collection. A return of at least half the
quantity of the saline enemna may be expected.
An equal amount of 95% alcohol s added to
the specimen lmmediately,

The entire specimen is centrifuged st 2500
rpm. for 15 minutes and the supernatant
finid decanted, The sediment is smeared on
slides previously coated with Mayer's egg
albumin and the slides are ploced immediately
in alcohol-other fixative. The slides are stained
secording to procedurs No. 267, increasing
the wash time in water to 15 minutes.

Pleural, peritancal or pericardial fluid

Fluid asplrated from the pleursl, peritoneal,
ov pericardial cavities is immediately mixed
with at least an equal amount of 50% alcehol.
Pifty per cont aleohol is preferable to 95%, us
it results in less coagulation of protelns. The
seditent smeary are thus more cellutar,

Specimens centrifuged prior to fixation with
aleohol give o lurger smount of sediment;
howover, the immediate addition of alcobol
has the advantage of providing a better and
more uniformn fxation of the cells. Formalin
may also bo used as a Hsative and has an

of the cytologic mothod in this organ,

TECHNIQUE

In some cases with no spootaneous secre-
tian, a littde fuld cun bo obtained by wesk suc-
tion with a breast pump or by gentle muwage.

Other fuids

Other fluids, such as nasopharyngeal and
untral washings, fluk! aspirated from cysts,
ete, are mived immediately with at least an
equal volume of 958 alcohol.

It is important to send all specimens to the
laboratory as soon as possible and to have
them centrifuged promptly, This applies mors
specifically to certain spocimens, such ax the
gastric, which tend to deteriorate mote rap-
Wy, If a delay is unavoidable, more fixative
should be added and the specimen should be
refrigerated,

Preparation of mnears

Spitum. A small amount of sputum i
phiced on & clean slide previously coated with
a thin flm of Mayer’s egg albamin. With a
second clean alide it s crushed gently, using
just enough pressure to soften and spresd it
into a fairly thin, uniform film but not enough
to break down the colls. Fonr to five smeans
are wsually propared from each spectmen. It
Is advisable to select for the preperation of
smears any bloody or ather suspicious-looking
areas in the sputum, Semears are allowed to
dry slightly around the edges for propor ad-
herence to the slides and then fised In alcohal-
other for | hour or longer before staining.

Urlne, exudates and bronchial, gastric or
other aspirates or washings. The spechnens
aro centrifuged for approximately 30 minutes
at modium speed. The supernatant fuid is
decanted and one to three drops of Mayer's
albumin are mixed with the sediment, de-
pending upon the amoant of the sediment.
The sediment is removed from the tube with
a pipette, a pasml curette or a mmall spoon
(or scoop-shaped tostrument) and  spread
evenly on i slide. Smears are allowed to diy
slightly at the edge and then fived in alcobol-
other. A thin coat of celloidin protects smenry
from peeling duriog staining,
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Staining of sputum and various sediment
mears
Smears other than vaginal, endocervical or
endometrial aro stained with Procedure No,
267, which is a slight modification of No. 268
(described oo page 6),

Proceoume No, 267:*

Steps 1-8-Same us In Procedure No, 268, for
vaginal smears.

Step O-Stain In EA 65§ for 1 1/2 minutes,

Step 10-Same as in Procedure No. 208,

Mo Procewns No. 267 ron sraiNmsNG
UIINAKY OB GASTHIC SEDDMENT sMsArs: In this
method blueing of the nuclel fs achieved by
the use of ammonium hydroxide rather than
munuing tap water, as the lattor tends to loosen
cells from the shides. [t s particularly useful
i the staining of wrinary sediment smears
which are the least sclhesive of the sediments,
Other specimen types can bo processed in
this manner although in thick suears the
cytoplasm rotxing some of the hemutoxylin,
preventing a clear, transparent cytoplasmic
staining.

Steps in Modified Procedure No. 267:

1. Same as standard Procedure No, 267,

2 Stain tn Harris” hemataxylin for 2 minutes.

3 Rinse in distilled water, then 50% alcobol.

4. Place 11 a solution of L3% ammontum by-
droxide made up in 708 alcobol for 1 minute.

5, Rinse in 70% alcohol, two changes.

6. Bun up in 50% and 95% alcoholx.

710, Same as standard Prooedure No, 267,

Contamination of snears. In the process of
staining, cells, cell clusters or oven small parts
of the Blm of & smear (“Boatess™) may hecome
detached from a slide and adhere to other

slides stained fn the same container. This is
4 rare octurrence yet it may Jead to a fulse
positive evaluation if positive “Boaters™ adhere
to a nogative smear. Detachment of colls or
of coll clusters occurs moro often when smears
are unusually rich, as Is often the case with
swears from exudates. One should alwayx be
aware of the posibility of contamination when
malignant celly are found in a rolatively small
area of wn otherwise negative mnoar and in
only ono of the slides prepared from a spoci-
men.

The following are some of the criteria by
which ane can recogniee a “Hoater™

L It ix usanlly on a plane of focus higher than
that of the remulnder of the smeur, nixl
often on top of other cells.

2 Its staining often differs fram that of the
rest of the smear,

30t may carry with it a substratum which
contrasts with that of the bost enear,

The following recommendations may help
to reduoe the chance of contamination,

L Any movement of slides in and ot of solu.
tions should be done slowly and gently and
with ax litthe agitation as possible,

washod thoroughly,

3, Crowding of the slides within the staining
Jars shiould be avoided,

4. Stains should be filtered before ro-use.

5. Largn and deep staining jars allowing free
space beneath the slides are rocommended.

6. Since detachment of Boaters ocours more
frequently In exodates, it fs advisable to
staln esudate smears In separate fars and
renew the solutions more frequently.

sectioon.
solution (000 Instead of 0.0%). It has
. the dilfeswntintion between



CHAPTER

Criteria of Malignancy

Toe cvrenia of maligoancy in  exfoliative
cytology, like those in histopathology, are
based on changes in structure of individual
cells as well as on thelr altered Interrelation-
ships. In smears a glimpse of the tissue pattorn
is afforded by cell clusters or small tisue
fragments which are frequently found inter-
mixed with the single cells, In exfoliative cy-
tology, however, intersst is contered primarily
on the morphologic characteristics of the in-
dividual cells, whereas In tissue dlagnosls
attention is shifted in large measure to changes
in the architectural pattern. Each method may
thus be cousidered us supplementing the
other,

A cell in situ shows its distinctive type and
its environmental relationships, but it s like
a brick in a wall seen from one side; whereas
4 fully detached cell which Is seen fn toto may
give a more complete plcture of its individual
structure. Exfoliated cells differ greatly in
appesrance from corresponding cells in tissue
soctions, Ooe may, thus, be fully justified in
speaking of cytologic criteria of malignancy
as applied to exfoliated cells in contrast to
eriterta upplying to cells In tissues, despite the
fuct that in both instances one bs considering
different aspects of the same cell type.

In exfolistive cviology the recogmition of
malignancy is based on general criteria, which
muy apply to a great variety of cells, and also
on specific criteria, which apply only to char-
acteristic coll types. By the general criteria,

malignancy can be recognized as such; but )t
is by the specific criteris that jts distinctive
can be determined. Tn this eardy stago
the use of the cytologic method in the
of cancer, wo have to rely chiofly

type of malignancy s still Hmited.

Accurate identification of exfoliated cells as
to thelr type und origin Is complicated by the
extreme variation in form in both sormal and
abnormal cell types, by the presence of many
intermediate forme, and by their complete dis-
wociation from their primary site. It is ooly
through experience and persistent and system-
atic study over a period of years that 1 more
intimate knowledge of a lurger number of
specific cell types can be acquired.

This atlas is & move in this direction snd

and abnormal cell forms as can be identified
at present in the various body fluids. By
further progress, exfoliative cytology may
finally reach the status of & more exact scieace,
approaching the accuracy of histopathology
{13 the recognition of various malignant tumor
and other pathologic conditions.

The discussion of specific criteria based
upon characteristic coll types will be found
in the chapters dealing with the various appli-
cations and In the discussions of the plates.



ATLAS OF EXFOLIATIVE CYTOLOGY

OUTLINE OF GENERAL CRITERIA OF MALIGNANCY

The general eriteria may be subdivided into: (1) criteria based on structural

modifications of cells and their nuclei, (11) those based on changes in the inter-
relutionships of cells as evidenced in cell clusters and tissue fragments and (I11)
indiroct criteria,

L. Structural modifications of cells and their nuclei

"

A. NUCLEAR CHANGES

1. Disproportionate enlargement of the nucleus, altering appreciably the normal
muclear-cytoplasmic ratio (A IV, 12; A VI, 25; C V, 16, 18, 19; D 111, 8).

Nuclear enlargement beyond normal limits, often upsetting the nuclear-
cytaplasmic ratio, may also be seen in non-malignant cells, as in those of the
endocervix (A 111, 6; AV, 1) or pelvis of the kidney (B 11, 8, 9, 10).

2. Increase in the chromatin content, causing hyperchromasia (A V, 6-8; A X1,
G, EILI12 14).

A dark staining of the nuclei in both malignant and non-malignant cells
may result from a densification (pyknosis) due to a degenerative change
(CL25; D1, 4). Overstaining may also give an impression of hyperchromasia
and lead to u false evaluation of non-malignant cells (A 11, 18).

8. Structural abnormalities such as an aberrant chromatin pattern (A VII, 10,
11; E 1, 29), elongation (A VIL, 13,19; C IV, 16; D IIL, 7; D V, 12), irregu-
larity in outline (A IV, 6; C 11, 7; E II, 5), deep indentation and furrowing
(A IX, 15; B 111, 20), lobulation (A VI, 17; A XI, 10; D 111, 5) and budding
(F I1, 22, 24, 25).

4. Enlarged nucleoli or an increase in their number beyond normal variability
{(AX, 11,13, CIII, 1, 2, E 1, 30, 81).

The term “nucleolus” is here used to designate both true nucleoli and
karyosomes, as their differentiation with our routine technique is not always
possible.

5. Multinucleation, when assoclated with nuclear atypia (A VII, 5; B 1V, 20
CHL 1L GIV, 15).

Multinucleation may result either from mitotic or amitotic nuclear division
without cytokinesis, or from a fusion of cells without fusion of the nuclei.

6. Mitotic activity with abnormal mitotic figures (H 1, 9, 10, 14, 15, und 17-22;
HIL 12 3).

Mitotic figures may be seen in non-malignant conditions, such as healing
cervical erosions (H I, 4), or In exudates where histiocytes and mesothelial
cells find a suitable culture medium (H I, 1-8), Abnormal mitotic figures may
also be occasionally seen in non-maligaant colls (H 1, 16),
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7. Marked thickening of the nuclear membrane (A IV, §; BIV, 2, 16: C V, 14,
24,82; DIV, 14).

Thickening of the nuclear membrane by itself should not be stressed as a
criterion of malignancy, as it may be seen in chronic infections and other
non-malignant pathologic conditions (D IV, 1,2, DV, 5).

8. Degenerative changes, such as abnormal vacuolation (A VI, 24, 25), fading
or complete resorption of the nucleus (B IV, 14; C IV, 10, 11, 12).

Vacuolation and fading of the nucleus may result from the effects of drying
or irmadiation (G 111, 4, 11, 13), Marked vacuolation may be seen in nuclei
of decidual or trophoblastic cells in cases of abortion (G 11, 14). Resorption
of the mmcleus is not infrequent in certain types of non-malignant cells such
as the so-called “Pap” cells found in sputum (C I, 29, 30).

B. CYToPLASMIC CHANGES
1. Changes reflected in the staining reaction.

Such changes may be brought to light by special techniques. With the
staining procedures used in our laboratory, certain types of malignant cells
may exhibit pronounced basophilia or acidophilia. Acidophilia is of special
value in the diagnosis of some tumors, such as bronchogenic or other epider-
moid carcinomas, where malignant cells may become prominent through
their marked omngeophilia (C 11, 17, C1V),

Orangeophilic cells found in vaginal and cervical smears may be the result
of a keratinization of the cervical or vaginal epithelium and are therefore not
suggestive of malignancy.

2. Cytoplasmic inclusions such as pigment granules, leucocytes or cellular
debris.

Melanin granules are charucteristic constituents of exfoliated melanoma
cells (A X1, 14). Leucocytic inclusions are seen most frequently in adeno-
carcinomas, particularly those of the endometrium (A 1X, 8, 10), although
they may be present in other types of malignancy.

Cantion must be exercised in evaluating cells with lencocytic inclusions,
since such cells may be found in non-malignant conditions such as infec-
tions (B IV, 19; D V, 5), after an endometrial curettage (A VIIL, 17, 19), or
more rurely in hyperplasias and metaplasias of the endometrium (A VIII, 11).
In endometritis, leucocytes appear scattered between the cells rather than as
intracellular inclusions (A VIIL, 16).

Ingestion of granules, leucocytes and cellular debris by histiocytes is not
uncommon (F 1, 8; G 1, 6,9, 10). Phagocytosis of lymphocytic cells by histio-
cvtes has been noted in pleural fluid in cases of Hodgkin's disease (E 11, 18).

3. Atypical vacuolation,
Marked vacuolation of the cytoplasm is seen frequently in adenocarcinoma
15
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cells (AIX,5,6,11; A X, 8,5, 12, 14; F 1L, 17, 19) although it occurs in other
malignant cell forms (A V, 4,5, 8; E 11, 24).

It ix also observed in various types of non-mulignant cells under normal or
pathologic conditions (A I, 10; A V, 8; A VIIL 18; B IV, 10; E L, 15, 16,
F 1,7 FIL 5, 6). Marked vacuolation occurs in normal endometrial cells
following curettage, giving them a resemblance to adenocarcinoma cells
(A VIII, 17, 19). Histiocytes contain vacuoles of varying sizes (G 1, 7, 12).
When lipoid substances are ingested, the vacuoles are prominent and have
a characteristic appearance (G 1, 14),

C. CHANGES OF THE CELL AS A WHOLE
1. Enlargement of cells beyond their normal range (A VI, 24; A X, 11, 16;

BIV,16,CV, 13,14, DIIL 5,7, 8; E1I, 21, 24; compare H 1, 22 with H 1, 1),

Cellular hypertrophy may occur also in non-malignant cells of the endo-
cervix (A I11, 21; A XI, 4), cells of the renal pelvis as seen in ureteral speci-
mens (B 11, 8-13), cells of the prostate (B 1, 24), cells from the female genital
tract during gestation (A 111, 22) and others.

2. Aberrance in the form of the cell.

Cells showing extreme elongation and bizarre shapes are seen frequently
in squamous cell carcinomas of the cervix, chiefly in the advanced stuges
(AIV, 2; AVL 1-8; A VIL 6, 14, 15, 18), and in bronchogenic or other epi-
dermoid carcinomas (C IV, 1-4, 9-16). Extremely elongated malignant cells
of epithelial origin may show great resemblance to fibrocytes. They are fre-
quently referred to as “fiber cells.” This term, though deseriptive, may give
the impression that these are fibrous connective tissue cells. In our laboratory
they are designated as “snake” cells (A VII, 6, 14).

Abermant or elongated cell forms having a normal nucleus should not be
interpreted as malignant (A 11, 14, 20).

3. Degencrative or necrotic changes.

Necrosis is observed frequently in cases of malignant neoplasms (C 11, 17;
CII, 14; C IV, 10-14; D 1, 22) and is of greater diagnostic value in certain
types such as uterine adenocarcinoma (A X, 7; A XI1, 13).

As is true for other criterin, degeneration and necrosis alone are not absolute
proof of malignancy. Necrotic exfoliated cells may be found also in normal
smears, as in rectal and colonic washings, Marked cellular degeneration is
evidenced also in smears from certain benign tumors, such as papilloma of
the bladder, or in chronic inflammatory conditions (A 11, 3,3, 6,7, 8, C 1,
20, 30; CV, 20) and is particularly conspicuous ufter ivradiation (G 111).

I, Criteria based on the interrelationships of cells

L. Trregularity of pattern (A XI, 18; C I11, 11; D I11, 4, 8; F II, 20),
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In exfoliated cell clusters or tissue fragments, irregularity of pattern implies
a luck of uniformity in the orientation of the cells and their nuclei.

2. Anisokaryosis and anisocytosis (A X, 11; BII1, 25; D11, 5; D 111, §).

The terms “anisokaryosis” and “anisocytosis” refer to marked variations in
size of nuclei and cells of the same type within a cluster, not to the variations
found in single cells scattered throughout the smear, This is one of the more
significant criteria of malignancy.

3. Lack of distinct cell boundaries.

The loss of distinet boundaries within a cluster may be considered an effect
of the dedifferentiation of cells, which is not uncommon in malignaney. The
diagnostically significant point is the absence of distinet cell borders in clusters
of colls of a type in which the boundaries of individual cells are normally distinet
(A V, 10; compare with No. 9).

Cell boundaries are sometimes indistinet in clusters of normal cells such as
the endometrial (A VIII, 1-7). It should also be taken into consideration that
a poor preservation of the specimen may result in the disappearance of cell
demarcations.

4. Dense grouping and crowding of cells and nuclei.

Crowding is a significant criterion of malignancy and can be better evaluated
in exfoliated cell clusters where cells are preserved in toto (A XII, 10, 11, 12,
14, 15; BIV, 20, D V, 9), than in sections of a tissue or of a centrifuged sediment.

Crowding may be observed in clusters of normal cells, as in the endometrial
(A VI, 6-10).

5. Engulfment of one cell by another.

In many cases this process gives the impression of phagoceytosis (C 111, 15;
DIL 14; F I, 11; F 11, 13, 14, 16); in other instances, it appears to rosult from
one cell being pressed into another because of crowding (B 111, 1, 3).

6. The grouping of cells into characteristic patterns.

The rosette form of clusters of ovarian cystadenocarcinoma cells (A XI1, 9-12;
E 11,7, 10; compare A XI1, 11, and E 11, 7) found in exudates or in endometrial
aspirates may be cited as an example,

7. Pronounced stratification.

Stratification in cell clusters is more valid as a eriterion of malignancy when
associated with hyperchromasia, elongation, or other nuclear abnormalities.
Protounced stratification is usually encountered in the advanced stages of
carcinoma of the cervix (A VII, 12, 18).

I Indirect criteria

1. Presence of hlood.
Profuse bleeding and the presence of fresh blood do not suggest cancer as
much as old fibrinated blood, with degenerated erythrocytes, as seen in adeno.



ATLAS OF EXFOLIATIVE CYTOLOGY

carcinoma of the endometrium. Bleeding is practically absent in the early stages
of malignancy.
2. Excess of lymphocytes,

Lymphocytes are particularly suggestive of malignancy when found in large
aggregations in certain specimens such as sputumn and bronchial washings and
to a lesser degree in other fluids such as exudates. In some cases of lymphatic
leukemia numerous lymphocytes have been noted in various body fluids, such
as sputum, bronchial washings, urine and exudates (E I, 19; E 11, 17).

Lymphocytes are rarcly prominent in normal smears and even in cases of
infection are not as numerous as they are in tissue sections. Clusters of normal
lymphocytes intermixed with actively proliferating lymphoblasts have been
noted in endocervical smears in two cases. In one, a diagnosis of general
lymphadenopathy was established. Plasma cells are seen chiefly in cases of
chronic inflammation but rarely acquire any prominence in smears.

3. Prominence of histiocytes.

Histiocytes may be found in relatively large numbers in cortain malignant
conditions, as in adenocarcinomas of the endometrium (G I, 13), In some cases
they display high phagocytic and proliferative activity and appear in giant
multinucleated forms,

Histiocytes may also be seen in relatively large numbers in normal smears
and therefore should not be considered as primarily suggestive of malignancy.
They are commonly found in stagnant fluids such as exudates and breast and
bronchial secretions and in chronic inflammatory or other conditions wheu
there is cellular debris or foreign matter to be disposed of (E1, 1, 2; F L 1, 2;
F 11, 1). They are also prominent in the vaginal and uterine secretions at certain
stages of the normal eyele, particularly toward the end of the menstrual exfolia-
tive process (A XI1I, 2) or following parturition or abortion,

Histiocytes occasionally show atypical features such as hyperchromasia,
nuclear enlargement and extensive vacuolation to a degree that may result in
their being misinterpreted as malignant colls,

4. Polymorphonuclear leucocytes.

Polymorphonuclear leucocytes are primarily characteristic of infection. In
malignaney, they are numerous chiefly in the advanced stages where secondary
infections are common.

SR CORBIRATICNS normal mitosis, vacuolution, unisocytosis and

In surveying the above criteria it becomes
apparent that no slagle criterion ts sufficient
to establish conclusively the presence of
mulignuncy, Disproportionate nuclear enlarge-
mont, hyperchromasia, multinucleation, ab-

anisokaryosis, stratifioation, ete., are morpho-
logic aberrations which may be observed
singly in apparently normal cells. Sufficient
evidence for n positive diagoosis & provided
only by the fulfillment of a number of criteria.



A thorough knowledge of sormal exfoliatod
cells und the range of their variability is of
paramount importance not only as the logical
foundation for an understanding of the ab-
nermal but also as a prerequisite of an ade-
quate diagnostic evaluation.

There are instances o which the cousiders-
tion of criteria of normaley and a knowledge
of the range of normal variability are essential
for the proper interpretation of cytologic
findings, The evaluation of smears of urine
wxpirated from the renal pelvis may be cited
as un cxample (B 11, 8, 9-13). In such speci-
mens the exfoliated cellular elements show
eatreme variations in the size of cells and their
nuclel and multinucleation which might easily
lead the inexperienced to an emonecus posi-
tive diagnosis. Despite this stroctural atypia®
the non-malignant nature of the cells can be
recognized by the fact that they retuin their
transitional type and the nuclel, though en-
larged, show a vormal chromatin patter.

Annther example ix afforded by the cillated
cells, found in bronchiul aspirates and wash-

might grouse & falee suspicion of malignancy
(C I, 14, 16, 17, 15; G IV, 3). The non-
malignant character of such cells can be es-
tablishod by certain criteria of nonmnaley, such
us the presence of cilla or of a clliary border.
The same remarks apply to cliated cells ap-
pearing in dense clustars which, by virtue of
the crowding of the cells, may simulate the
grouping of neoplastic cells (C 1, 24), The
existence of 4 cilinted cytoplasmic border is
an indication of their normal character.

Clusters of atypleal cells seen in some cases
of bronchiectasis may alo simulate the group-
ing pattorn of neaplastio cells (C 1, 31-36).
Their non-malignant nature s evideoced by
the uniform size and normal structure of the
el

One must always bo awise of the variability

* The term "atypis” s were] b this stlas to dewignate wir
naliguancy.

wiggrative of

CRITERIA OF MALIGNANCY

that normally exists in the size of exfoliated
cells wtul their nuclel within a given cell type.
As mentioned above, extreme variations may
be observed in certain types soch as the
mucoid cells of the endocervix, cells of the

most frequent couses of false positive evalus-
thons,

4. Improper stuining  Overstaining  with
hematoxylin or other nuclear stains may give
to the nucleus or even the whole cell a hyper-
chromatic appearance, This is another fro.
quent cause of false positive interprotations.
Understalning, on the other hand, gives a poor
dofinition of cell structure and does not per-
mit the proper evaluation of the dwomatin
content of the nuclous.

eI T SN 1 typw mot "
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5, Incowplete or erroneous marking of the
specimen type. In urinery specimens for in-

In one instance, cells from a small

carcinoma of the bladder situnted near a
ureteral orifice wore carried into the ureter
by the catheter and intermixed with the cells
of the renal pelvis. A positive eytologie report
was given on the ureteral specimen and it
was erroneously assumed that the malignancy
was in the kidoey. In avother instance, ma-
lignant colls were found in a nasopharyngeal
washing, although the pasopbarynx was
clinically negative. Nine months later malig-

nasopharyngeal
dently contaminated by bronchial discharge
cootaining malignant cells.

In a third Instance a carcinomn of the
stomich wis suspeeted oo the basix of malig-
nant cells found in u gastric specimen. Further
esploration proved that the positive colls
came from a carcinoma of the king. In re-
viewing the gastric specimen, the presence of
dust cells intermixed with cancer cells was
the only clue to the bronchial origin of the
malignant cells.

Contamination tauy also occur during stain.
ing. When many slides are processed 1o
gother, cells or cell custers may become do-
tached from one smear and adhere to the
sinear surface of another alide. Cells are de-
tached mare frequently from exodate smears;
therefore it js advisable to use a separate sot
of fars for their studning, (See page 12.)

7. Lack of an adequate history, Operative

procedures such as endometrial curettage,
cauterization of the cervix and bronchoscopy
or fmadiation may cause marked cytologic
changes which (n the absence of adequate
information may lead to misinterpretation of
wmear Sndings.

The above-mentloned possihilities of erroe
should always bo taken into consideration in
the final ovaluation of smear findings.

CLASMIZICATION OF CYTOLOGIC MNDINGS

Smears cannot always be judged us positive
or nogative. Thero are cases in which cytologic
findings aro inconclusive. A classification tak.
ing into conwideration the relatively large
wroup of questionable smenr findings is there-
fore pecessary, In certain labaratories, resulty
wre reported a3 positive, suspicious or nega-
tive, However, a subdivision of both positive
and pegative groups into two subgroups ap-
peared to us desiable and constitutes the
basis of our present classification,

One may often experieace great diffioulty
in classifying cells which deviate from the
normal type but show no malignant character-
istics, Cells with such atypical features as are
sometimes soen among the transitional cells
of the renal pelvis and the ciliated cells of
the dung or in chronic inflammitory conditions
and parasitio Infestations, as well as cells ex-
follating from papillomas and other bonign
tumors, belong to this category. Their struc-
ture is esscatinlly negative for malignasey,
yot they cannot properly be included in the
group of normal cells, An intermediate class
betwoen the entirely notmal and the suspi-
clous groups appears thus to be necessary,

A similar need for subdivision exists in the
positive group. There are instances in which
the results are of an averwhelmingly positive
character, leaving no doubt ax to their fnal
interpretation. On the other hand, there are
cases in which there s strong but not fully
convincing evidence of malignancy. To re-
port such cases as definitely positive would
not be justified in view of the fact that
positive gmear report is often the determining




factor in the decsion for major surgery.
Therefore it is sssentinl to distinguish between
vewalts of 4 dellaitely conclusive charscter sl
those which earry with themn s alenent of
doulst,

These considerstions lod s 10 the necepts
snce of the fellowlng system of elussibios-
ton fae oytologe Sadings, oonsleting of five
groaps:

Clas [-Adsence of atypical or aboommsl
culle.
Cless H-Atyplesl eytology bat ne evidence

of swdignancy,
Cluas 11-Cytology wiggestive of, but net com:
chaive for, malignancy.

CRITERIA OF MALIGNANCY

Class IV-Cytology strongly suggeative  of
malignancy.

Class V- Cytulogy couchusive for malignaney,
Hegerding the Intorpeatation of the vation:
ore of the shove classifiention, & sbeald be
emphasize] that Claw V it sctually the only
eonchasive gowp. Accarscy of ddose t 100 per
oent osm bo maintained fn this group by coar
potost aid conservative utilization of the oy-
twloglc method * Of course, & virylng degree
of ouroe in interpretation i 19 be mxpectad i
ench of tho other four A Cum Voo
port, becae of it Ligh aecurscy, bs the only
ane which may bo oonsicdernd as justiying o
major opecative procedure.



CHAPTER

Vv

Female Genital System

Tue sxrotiares craes found in vagingl, endo-
cervipal and ondomettial aspiration smoars
are shed from the lining epithelium of the
vagiow, corvix and uterus and appear singly
or in chsters,

In vaginal smears, the majority of the cells
encountered are of the squamous type and
ure detived from the epithelium of the vagina
and ecotocerviy, Endocesvical cells are not
wen frequently, Cells from the endometrial
mucosa umsally appear in amociation with
uterine bleeding.

The cervical or endocervical uspiration
smeir contains cells from the lining epi-
thelinm of the ectocervix as well as the
endocervical mucosa and, mote rarely, the
endocervical glands. As in the cuse of the
vaginal smear, one does not encounter endo-
mietrial cells unless there Is exfoliative uterine
bleeding.

The direct corvical smear taken with a
cotton swab or 8 wooden spatula containg a
varying proportion of ectocervical and endo-
corvical ool types, depending uwpom the site
from which the smenr was taken. It has the
advantage of procuring a larger number and
a greater variety of tumor cells, when the
tumor happens to be within the swabbed area.
Vaginal and cervical aspiration smears, on the
other hand, give a more complete sampling
of cells from the entire uterovaginal opi-
thelivm,

An endometrial aspiration smear may con-
tain epithelial as well as stroma (tunica pro-
pria) colls derived from the uterine mucosa.
Endometrial smears, unless taken with great

care, may be contaminated with cesvical or
aven vaginal cells.

In order to muke » thorough cytologic ex-
ploration of the female genital tract it is
desirble to have aspiration smears of all three
types, vaginal, endooervical and endometrial.
as well as a swab or spatula smear from the
area of the squamocolumnar junction which
is & common site of enrly cancer of the corvix.
The method of preparing these smears hos
been described in Chapter 11

NOAMAL CYTOLOOY OF VAGINA, INDOCINVIX
AND ENDOMETRIUM

The colls found in vaginal, endocervical and
endometrial smears may bo divided into four

groups,

1. Those derived from the squamous epithelial
lining of the vaging and ectocervix.

2. Those derived from the endocervical mu-
cosa, incloding the glands.

3. Those derived from the endometrial mucosh
and its glands.

4. Those derived from the fallopian tubes and
the ovaries.

Vagina and ectocervis

The squumous epithelium covering the va-
gina and ectocervix consists of five zones™
(Fig 4), The decpost vove, the basal rane
(C 1or K1), is a singlo layer of small cu-
boidal or columnar cells with a relatively high
miclear-cytoplasmic ratio, Cells of this zone
are not shed normally and are not genenally
found in the vaginal secretion.




The next, or parabasal zove (C 2 or K 2),
Is made up of several layers of round, ovul o
polybedral cells with a fairdy large nucleus
and distinet (ntercellular bridges. The num-
ber of the lsyers and the sixe of the oclls
depend upon the stage of the menstruul cycle
und the extent of hormonal, chiefly estrogenic,
stimulation, The cells of the outer layers are,
as u mle, larger than these closer to the basal
200€.

Pambasal cells are frequently found iIn
smears and may be subdivided into two types,
those poor in glycogen (aglycogenic type)
comesponding to the atrophic epitholium of
menopuuse and of primary or Jow-level amen-
orrhea (A 1, 11-14), and those tich in glyco-
gn  (glyoogenic type) characteristio of a
hypertrophic epithelium containing much gly-
cogen, such as that found In pregoancy or
after high estrogenic stimulation (A I, 8),
Exfolinted cells of the parabasal type usually
lose their lntercellulur beidges and have a
round or oval form with a relutively large
mound or ovoid nuclens.

Celly with elongated (A 11, 18), spindle-
like (A 11, 14), spimous (A 1L 11), tadpole
(A 11, 20) or other atypical forms are Jesx
frequent and appear mainly in pathologie con-
ditbons, such as chironic oervicitis, uterine peo-
lapse and cervical polyposis.

The thisd or intermediate zone (C 30 K 8)
consists of severnl layers of moderately flat-
toned colls connected by intorcellular bridges,
In cross sections these colls have a navieular
form and may be referred to as mavionlar cells.
The nuclel are relatively large. somewhat fla-
tened, and usually cccentrically placed. The
mimber of layers in this zove, as in the pre-
vious one, depends upon the estent of the
epithelial growth. The navicular and para-
basal zones are more distinetly outlined when
the epithelium s high and well developed,
as during the peak of the folllcular activity or
in pregnancy, when they reach their highest
degree of development.

Exfolinted cells of the navicular zone are
smaller and have a larger nucleus than super-

FEMALE GENITAL SYSTEM

fiedul syuumouy cells, from which they can be
differentiated also by thelr characteristic form
(compure A 1, 1 and 5), Navicular cells aro
guite prominent in pregnancy und differ from
those of the normal menstrual cycle in that
they have u larger nucleus und o heavier cellu-
lar mombrane (compare G 11, 1, and A 1, 5),

The basal, parabasal and navicalar zones
coustitute what has been designated as the
“basalls” (Fig. 4, C 1, 2 and 8) in contrast
to the “superficialis,” which consists of the
more superficial zones (C 4 and C 5). Glyco-
gon i found in all layers of the basalis, in-
creasing In quantity from the basal to the
navicalar zone. Its smount depends upon the
growth und secretory activity of the epi-
thelium. It s particularly abundant in preg-

nancy.

The fourth zone s well defined as an fnde-
pendent zone whon the outer layers of the
epithelinm undergy complete  kemtinization
(K 4). It corresponds to the stratum granu.
lasum of the epidermis. Its colls contain dis-
tinct kematohyaline grasules. Complete kera-
tinization is rather rure in the cervix and even
more rare (o the vagina 1t bs usnally soociated
with pathologic conditions such as ulerine
prolapse, keratosls or eucoplakia.

In the normal comified epithelium the stra.
tum granubosum is absent, bot its place is
pften taken by & narow, denae zone (C 4),
the significance of which is vot properly un-
derstood. This zone & not always well defioed
und consists of flattened and deasely packed
cells which are strougly scidophilic and have
small pykootic ouclel. Some investigators
consider it homologous to the introepithelial
wone which appears in rodenty during the
carly stage of comification, while to others
it ropresents the reslt of densification and
collapse of the deeper layers of the super-
ficial zone.

The fourth zone (C 4, K 4) has lttle prac-
tical cvtologie significance I exfoliative oy
tology, since in smears stained by our routine
procedures cells from this zone cannot be
well distinguishod from the colls of the more
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nuperficial layers of the squumous epithelium,

The &fth, or superficial zone (C 5 or K 5),
consists of several layors of flattened cells
which appear elongated in cross section. Their
niclel are small and pyknotic. The thickness
of this zone depends largely upon the fune-
tional state of the ovaries and the phase of
the menstrual cyde.

Cells exfoliated from this zone are large,
Hat, sometitnes folded and have as & mle an k-
regular polygoaal form and a ymall, pyknotic
ntickeus (A 1, 1-4, 6, 10). Some of the coll aro
basophilic (precomified), while those under-
going corntfication are acidophilic. A certain
amount of glycogen Is often retained in the
superficial cells, particularly the bavophilic
(AL1).

The ratio of the superficial acidophiliec colls
to the basophilic depends chiefly upon the
estrogenic harmonal level. In the normal men-
strual cycle, the number of scidophilic cells
incroases during the follicular and wanes dur-
Ing the luteal phase.

In the fully keratinized epithelum the cells
ure scaly and strougly acidophilic or rather
arangeophilic (A 1, 9). The mclel have either
catirely dissppesred or are only faintly our-
lined. Cells of this zone when exfoliated differ
from the comified cells by the absence of the
nacleus and by thelr greater affinity for the
Orange G stain, In contrast to them, cornified
cells have a pyknotic nucleus and a predilec.
tion for eosin,

Endocervix

The endocervix, including its glandular
campooents, is covered by simple cuboidal or
columnar epithelium consisting of two types
of cells, the secrotory or mucoid and the cili-
ated, The mucoid colls are by far the more
numerous and their nuclel are basally located,
The cilisted cells are scattered singly or in
souall groups between the mucokd cells and
are more superficlally situated. The height

and form of the secretory cells depend upon
their functional stute, which is rolated to

various factors such as age, stage of the mon-
24
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of the mucoid cell type (A 111 3, 8, 11).

When in clusters the cells are usually
rounded and have distinet cellular bordery,
In u cluster viewed from its basal surface
(the oue adjacent to the stroma), the cellular
borders are more distinet and give the cluster
the appearance of a honeycomb (A 111, 7).
Thiy may be interpreted as indicating that
the cellular membranes are heavier at the
proximal than at the distal end of the cells.
The presenco of mucin may be demonstrated
by special staining (A 101, 5). In some io-
stances larger frugments of the endocervical
mucosa may be seen, some with glandulsr
stomata or with attached portions of the
glands.

The nucled of the endocervical mucold cells
(Alll.s)mumlymndotowl'l‘bey
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have o well-outlined membrane ad & lightly
stained chromatin vetwork dotted with one
or more relatively small though distinet kary-
osomes (A IIL, 1-8; A XI, 1). In the tall,
columnar cells the nucleus is basally locuted
and often comcave at ity distal pole (A X1, 1).

The nuclei of the endocervical cells exhibit
a relatively widle variation In size (A 111, 6).
Such a variation is often noticeable after
strong or prolonged estrogenic stimulation

enlargement.

frequent cause of false positive evaluation of
endocervical cells. Drylog of the smear before
fixation may also lead to erronecus interpre-
tutions becanse of the emsuing enlurgement
and distortion of the cells and their nuclel,

It Is not uncorunin to find stripped naclei,
that is, nuclel without surmounding cytoplasm,
in endocervical smears (A 111, 16, 17). This is
apparently due 10 an estensive plasmolysis,
the etiology of which is not fully understood.
In the normal menstrual cycle stripped endo-
cervical noclel are seen more frequently
midmenstrually in associstion with & high
estrogenic index. They may also uppear after
administration of estrogens,

The ciliated cells genemlly retain thelr
cuboldal or low columuar form (A 111, 2, 12,
13). They can be identified by their cilin and
their dense cuticular membrane. A small vacu-
ole, pama- or perinuclear, is often present.
Cillated cells sppear singly or in small clusters
and sometimes in a palisade armngement.
Multinucleation, which & rather infrequent
in the mucold cells, is not uncommon in the
ciliated type (A 111, 10, 14, 15). The multi-
vucleation of cilisted cells appears to be a
general phenomenon, as it is encountered also
in ciliated colls of other organs (C 1, 13, 14;
G1Iv,8).

A peculiurity seen chicfly fn the clliated
cells ix n knob-like protrusion at the distal pole
of the ouclens (A I11, 1, 2), This is interpreted
us & demse concentration of chromatin, since
it stains deeply with hematoxylio. In some
nuclet one may see strands radiating from the
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to the opposite pole of the tucleus
(A IIL 8, 0). It is likely that this structural
peculiarity represents o normal functional
state, as it has been linked in some cases with
high estrogenic stimulation. It cannot very
well be intetpreted a8 o degenerative change,
since it is found in cells showing good preser-
vition.

Eadometrium

The epithelium lining the endometrium, in-
cluding its glands, consists of two cell types,
the secretory and the cilisted. The secretory
cells are of the mucok! variety, They have a
cubaidal or low columnar fotm, with a basally
Jocated nuclous. Their socrotory activity i
limited to the sccond half of the menstrusl
cycle.

The ciliated cells are wally inconspicuous
and can be better demonstrated with special
tochniques. They are sometimes numerous

but the possible diagnostic significance of this
s still not clear. Bencuth the surface epi-

thelium and between the glands is the utering
stroma consisting of relatively small cells,
which in their undifferentiated state resomble
cells of the embryonic mesenchymal type.
Exfoliated endometrial cells are derived
from the stroma es well as from the epithelium
of the uterus. Clustery of stroma or tunica pro-
pris colls consist, a3 a rule, of closely packed
oells of uniform size and appearmce (A VI,
1-8, and 7). The epithelial cells, when they
ocour in clusters, have a richer supply of
cytoplasm than the stroma cells and a some-
what logser texture. They are of the same two
varietios found throughout the epithelial lin.
ing of the femals genital tract: the mucoid or
socrotory (A VIIL, 13-15) snd the cilisted
(A VIIL, 12). The ciliated cells usually retain
their origioa! cuboidal or colammnar form after
exfoliation, In contrast to the secretory, which
tend to assume an oval or round shape.
The nuckd of esfoliated endometrial cells
are round or oval depending upon the type
and form of the cells and have a fine chro.
mutin vetwork. Their mucleoli are sometimes
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prominent although they are usully lscon-
spicuons,

The identification of endometrial colls in
vagimal and endocervical smoars is often diffi-
cult, as they may be confused with endocervi-
val cells or histiocytes, The endomotriul cells
aro gooerally smaller than the eodocervical
cells and tend to form denser and more com-
pact groups, in which the outlines of the cells
are vot always clearly defined. However, os-
ceptions 1o these general rules we oot
uncommaon. A definite exists be-
tweon the codometrial and endocervical cell
forms, making a differentistion between the
two types very difiicule.

Cillated endometrial cells are only rarely
soen in smears, and their differentiation from
the cilisted endocervical cells, which are
much more common, fs not always possible,
Their identification i easicr when they are
found in an uncontaminated ondometrial
smear but thelr diagoostic dgnificance is still
obscure.

Clustess of endometrial cells often exhibit
characteristio pattorns which fucilitate their
Wentification, Such patterns may be seen to-
wird the end of the menstrual phase and dur-
fng the early proliferative stage, most fre-
quently between the 5th and 9th dayx of the
menstrual cyele (A VITL, 8-10).

A study, condnetod over a period of many
years, of spears from a large number of
vormal wx cycles las afforded convincng
evidesice that the encdametrial esfolintive proc-
oss may extend beyood the dth or Sth day
whaen the menstrual Bow usually stops, During
this lato exfoliative stage, which ix sometimen
revenled macroncopically by slight spotting,
clusters of undifferentiated stroma cells, des-
quamated from the still incomplotely epithel.
Jalized endometrial smucoss, may still be found
In the smears ™ ™ The colls of these chusters
possess the ability to differentiate ioto phago-
cytic oloments of the histiocytio type. The
ones which undergo this differentiation wre
the peripherally locatod cells of each cluster,
which break away either singly or in small
%

groups and uitimately change luto free histio-
oytes (A XII, 2). The rich supply of histio.
cytes produced by this process serves to pwo-
vide phagocytic elements for the cleaning of
the female geuital trmt from the mwenstrual
dotritus. A slmilar takes place uflor
pattutition and abortion, In some chisters the

and often show signe of de-
goveration (A VI, 8-10 and Discussion of
A V).

Clasters ealibiting bigh vacuolation of the
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from the diagnostic standpoint, as they may
lead to both positive and negative falss evalu-
ations.

In pure endometrial smexrs ooe may expect
to find endometrial cells in larger numbers
and greater variety of forms, and in a better
state of preservution than in vaginal or endo-
corvical smenrs. The relative difficulty in ob-
taining endometrial fluid for a microwcopic
study is largely responsible for the fact that
our knowledge of the normal endometrial ex-
foliative cytology is still incomplete. Thus the
endometrial smear cannot yet be used rou-
tinely for evaluating the functional state of the
endometrium during the various phases of the
normal menstrual cycle. The existence of
eyelic modiBications of the endometrial cells
ix, however, apparent and one may safely pre-
dict a wider use of the endometrial smear In
the futare for the determination of the fune-
tional changes of the uterlne mucosa. In
vaginal and endocervical amears exfoliated
endametrial cells can be found normally only
duting the menstrual bleeding and thus give
a limited picture of the extent of the endo-
metrlal exfoliation during the menstrual cycle.

Falloplan tubes

The epithelial lining of the uterine tubes
consists of the same two cell types found In
the remuinder of the female genital tract: the

oped than in the endometrium or the endo-
corvix, Tt is likely that colls exfoliated from
the tubal epitholium reach the uterine cavity,
but their identification is not possible becuuse
of the lack of distinctive traits by which they
could be differentiated from cells exfollated
frotn the endometrium. The normal exfoliative
cytology of the uterine tubes and the extent
of exfoliation are practically unkuown.

ATYPICAL (NON-MALIGNANT) CYTOLOGY OF VAGINA,
INDOCIRVIX AND ENDOMETRIUM

Atypical cells or smear patterns showing a
deviation from the normal type are frequently
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Chronie inflammations of the cervix are
probably the most common cause of atypical

show pronounced vaenolation. The colls may
grow beyond their normal size with a propos-
tional enlargement of their ouclel, but the
nucked retain, a5 a rale, their nonmal strocture,
Both the cytoplisin and the nuclens are often
stained mare deeply than that of correspond-
ing normal cells, giving an improsion of
hyporchromasia, which, In association with
nuclear enlargement and other structural
modifications of the cells, may cause a suspi-
clon of malignancy, The increased cellularity
of the smear and the presence of cell clusters
exhibiting atyplcal pattermns are additional
patentinl canses of misinterpretation.

In senile atrophic vaginitis, which & one of
the common vaginal infections, there i un
exoess of inflammatory cells including histio.
cytes and eosinophils and a peedominance of
parabasal epithelial cells, some of which show
a tendency to nuclear enlargement, The nn-
clear structure, however, remains nammal,
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In endometritis there & also an Increase in
the number of inflammatory cells, In this con-
dition, however, the leucocytic infiltration of
endometrial cell clusters constitutes a more
specific criterion. In contrast to adenocarci-
nomas in which the ingested leucocytes are
enclosed in large intracellular vacuoles (A IX,
8), In endometritis the leucocytes are scattered
intercellulurly within the clusters (A VIIL,
16), In general, lymphocytes and plasma cells
are not us promisently represented in smears
as they are in sections of infected and inflamed
tissne from organs of the female genital

system,

Trichomonas vaginalls and Monilla albi-
cans, which ure tho most common parasites
of the female genital orguns, are quite fre-
quently associated with chronic infections and
tend to increass the cell atypia scen in the
smear. In some instances the nuclear modifi-
cations exceed normal variability sod border
on dyskaryosts. Some investigators are (nclined
to attribute these structural abermations to a
direct action excrted by the parasites. How-
ever, the fact that such aberrations appear in
a relatively emall percentage of parasitic infec-
tions indicatos that the action of tho parasites
is probably contributory, merely accentuating
an atypia due to some other, probably in-
trinsie, factor.

Trichomonas and Monilla can be identified
in smears stained with our method. Howover,
trichomonads ure sometimes poarly preserved
and their flagolla are only rarcly visible. The
safest criteria for their identibication are their
ovold form and their small olliptic nucleus,
which is usually situated nesr one of the poles
(A 11, 15). The Monila spores can be recog-
nized by their elliptic form, the small vacuoles
or deeply stalned granules which they often
contuln, thele acidophilic reaction and their
characteristic buddiog. The diagoosis of my-
cotic infections by means of smears is easier
when myvcelio are preseot, Trichomonads may
be easily confused with stripped nuded; and
Monilia spores, with fragments of nuclel of
palymarphonuclears. Trichomonas infestation

Is generally assoclated with 4 bacterial flora of
cocel, whereas Monilia s found more fre-
quently in association with a bacillary flora. In
addition to the rogular bacterial flors u very
long bacillary form is often seen in smears
from cases of Trichomonas infestation and
sometimes of a mycotic nfection, These loay
bacilli have o disgnostic significance, since
thoy are rarcly seen in cases in which there b
no parasitic iofestation, Since Trichomonas
and Monilia may result in cell stypia, and
sinco they may occasionully be a causstive
factor in sterility or miscarriage, their detec

on the busls of the simear pattern rather thun
by specific cell types, although characteristic
cell forms may be seen in certaln cases™
Some of these forms represent modifications
of the navicular cells of pregnancy, A cell of
this type, which is acidophilic and has a small
pyknotic nucleus, #s lhustrated in G 1, 12, In
Incomplete abortion the smeurs wsually re-
veal bleeding with pronounced libetnation, an
Increase in the number of acidophilic cells
and & greater promisence of polymorphoou-
cloars and histiocytes, Similar changes may be
noted fn ectopic pregrancies. In some cases
of missed sbortion superficial squamous cells
loaded with hemosiderin granules have been
observed (G 11, 6 and 7).

In eodometrial hyperplasias the cytologic
criterls are of an Indireet nature. In many
cases, thero is increased cornification assocl-
atod with atypical bleeding, Specific cytologic
critoria, howwver, are not recognizable in vagi-
nal and cervical smears.

In cases of polypoid hyperplasia of the en-
docervix or endometrium large clusters of
cells or small fragments of tissue exhibiting
patterns suggestive of polyposia mey be ob-
vorved in endocervieal or endometrial smears,

resent portions of detached glands, However,
it Is difficult to reach a positive diagnosis
of a polyp oo the strength of such findings,




since almost identical patterns ure sometimes
observed in apparently normal cases (soe Dis-
cussion, A XII, 15),

Squamous metaplasia may be recognized in
endometrial and endocervical cell clusters
when some of the cells exhibit changes sug-
gestive of a4 transition from the glandular to

the squamons type. It is dificult if not impos-
sible to decide whether single cells are actu.

ally metaplastic or were dorived from the

squamous epithelium,

Cuuterization of the cervix may cause meti-
plasia, keratinization and other changes, the
specificity of which may be questioned.

More characteristic cytologic changes occur
in cervienl erosions. There §s an increased ex-
foliation of endocervical cell clusters, some of
which assume 3 rounded form suggestive of
a small papillary projection of the endocervl-
cal mucosa. Many of the exfoliated columnar
cells are somewhat larger and stouter than
their normal counterparts (A 111, 21; A X1, 1)
and often exhibit a palisade arrangement (A
XL 2). Nuclesr enlargement with some varia-
tion in sire within u single cluster and multi-
nucleation may also ocour in some cases (A
XI, 4). Mitotie figures are more likely to be
obsorved in bealing erosions.

Epithelial pearls (A I, 7) are a rather com-
mm occurronce in vaginal smears, particularly
in cases in which there is a relatively large
number of cornified cells suggestive of a high
estrogenic level They indicate a certaln hy.
pertrophy of the epithelium but not a malig-
nant changoe. They are sometimes soen in cases
of suparficial cell dyskaryosis but this is prob-
ably becanse of the pronounced vomification
which often prevaile in such cases.

Coll clusters or small tissue fragments show-
ing strutification are often present in vaginal,
cervical and endocervical smears In non-
malignant conditions such as chronic cervieal
infections. Sometimes stratification is very
prooounced in coll clusters exfoliated from
corvical stumps (A I1, 18) and may normally
be seen in cervical and endocervical smoars
from senile women. Stratification is commonly
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observed in malignancies of the epidermoid
type (A VI, 18). The diagnostic significance
of clusters or tissue fragments showing stratifi.
cation depends largely upon the type and
structure of thelr cellular compovents. The
presence of nuckar abnormalities is ooe of
the eriters by which their malignant nature
can be recognized.
Stratification is often combined with or may
even be considered ux the result of koratiniza-
tion of the cervical epithelimn, When the
koratinization process is incomplete the cells
still retain their nucled, which are totally re-
sorbed when the keratinization Is compléte,
as In leucoplakia. Tt & likely that keratiniea-
tion, though an inherent quality of the sgua-
mous cells, does not expross (tself unless
brought out by an external factor causing
local ieritation. Uterine prolapse muy be con-
sidered one of the most frequent canses of
keratinization of the cervical epithelium.
The massive exfoliation of keratinized cells
in the form of small squamse showing
provousced  oesngeophills and the comgplete
Joss of nuclel permits a falrly accurate ding-
nosiy of leucoplakin. The presence of a few
keratinized oells may cause & supicion of
Jeuooplakia, but it is not sufficient to estab.
lish & positive diagnosis of this condition.
Another pecoliarity which may be observed
in endocervical smears from sevile women s
the frequent presence of groups of stripped
nuclei. The nuclet have an apparcatly normal
structure but are usually hypochromatic and
tend to appear in small clumps or aggrogatos.
Marked cellular und nodear abnormalitios
may be noted in smears taken after irradiation
therapy (G I1). These changes are oxtrame
during the first two weeks following frrudia-
tion, particularly fn the cells of the squamons
type, both normal and abnormal. Later on
they tend to subside and i many cases are
hardly noticeable after a period of a fow
montha. In other cases, hiwever, the cell modi.
fleation persists for o much longer period of
time. In the latter cases it is often difficult to
decide whotber the atypla indicates the per-
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sistence or reappearance of au active lesion
or is the result of drastic and permanent struc-
tural demangements of the normal epithelivm
caused by irmdiation. Our difficulty in inter-
preting postradistion changes Is that we still
lack specilic criteria for an objective and
nocurate differentiation between the abnormal
forms of levadiated non-maligrant and malig-
nant cells, The studies of Ruth Graham'™
mark a great progress toward a better under-
standing of the subtle differences in the
changes in non-malignant and malignant cells
and give promise of a more vompetent future
use of the cytologic mothod in the evaluation
of tho adequacy of inadiation therapy in in-
dividual cases,

MALIGNANT CYTOLOGY OF VAGINA, ENDOCIRVIX
AND ENDOMETRIUM

Celly  desquamated from malignunt neo-
plasms of the uteruy may be subdivided into
two types, the squamous or epidermoid found
in the epidermoid carcinomas of the cervix,
vagina or valva or in adencacanthomas, and
the adenomatous found in the adenocarci-
nomas of the cervix, endometrium and tubes,
or in cystadenocarcinomas of the ovarfes.

Epidermoid carcinomas

From the cytologic standpoint the epider-
moid carcinomas of the cervix may be divided
inta two distinct groups, ane of which includes
the carly and the other the more advanced
stages of malignancy.

Early malignancy. In the early stages the
morpholegic changes of the exfoliated malig-
nant cells are lmited almost entirely to the
puchous. The most characteristic of these are
disproportivnate enlargement, irrogularity in
formy und outline, byperchromasis and multl-
nucleation (A IV and A V), The cytoplasm
may exhibit some structural modifications
such as vacuolation, either perinuclear (“cavi-
tation”) or generalized (A IV, 5, 8, 9, A V,
4, 5 8) and acidophilia or oeangeophilia
(A V. 6and A VL 10, 18, 14); but the cells
as & whole retain thefe original type in con-
20

trast to the highly aberrant forms character-
istic of advanced malignancy (A XI, 13),

The termn “dyskaryosis™ bas bemm intro-
ducod™ to designate the cytologic patterns of
early cervical malignancy characterized chief-
ly by an abuormal muclear morphology, De-
pending upon the predomivating type of the
cells which exhibit nuclear aboormalities, it Is
possible to tecognize four distinot types of
dyskaryosis: the superficial (A TV, 1, 8, 5, 6),
navicular or intermediate (A IV, 8, 9), para.
basal (A TV, 12; AV, 4, 6, 7, 8) and ondo-
cervical (A V, 10, 12, 13; A X1, 6).

These pattorns may be quite frequently in-
termived in the individusl cases. This remark
applies particulardy to the three squamous cell
varieties—superficial, intermediate and pars-
basal-which are often found together In
varfous combinations. Coexistence of a dy»-
karyotic pottern with un advanced malignant
eytology muy also be occaxionally observed.
One might be tempted to interpret this as
indicating u possible transition from an early
to an advanced malignant state,

Dyskaryotic patterns are usually found in
smears from cases in which the Jesion i still
in an intraepithelinl, preinvasive stage (stage
0) or, more rarely, In cases of carly Invasion
(stage 1). The percentage of cuses In which
dyskaryotic changes have been proved by bi-
apsy to correspond to a malignant lesion varies
with the type of the pattern, being much
higher in the endocervical and parabasal than
in the superficial and ntermediate types. In
many cases of the latter two varieties, the
histopathologic Andings revealed the presence
of borderline changes corresponding to the
condition which some pathologists designate
as dysplasia,

Evidence is steadily accumulating in favor
of the view that the course and rate of develop-
ment of intraepithelial carcinomas of the cer.
viz are not the same in ull cases. Some of these
early preinvasive lesions may progross rapidly
to an advanced fnvasive stage; othees may re-
main dormant over a period of many years;
while still others may undergo spontaneous




an fnvasive stage. The endocervical variety is
probably the ose which carries with it the
most unfavorable prognosis. A long postpone-
mont of action on the part of the clinlclan
appears thus (o be highly undesirable in cases

higher frequency In pregniot women, In a
tumber of such cases obsorved in our labora-
tary the predominating patterns were of the
superficial and intermediate cell  varieties
which, as stated above, have 4 greater tend-
eocy to undergo complete regrosion, This
sy be ove of the reasons why a relatively
lasge percontage of the abnormal cytologic
patterns of pregnancy disappear entirely after
the end of gestation. Such a post-partum re-

repated on the basis of studies of tivwe seo-
tions of biopsy specimens.

The nature and malignant potentialities of
these abnormal histologic and cytologle pat-
terns and the interpretation of the hormanal
and other factors involved in their transitory

appearance during pregnancy are still matters
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of controversy. Opinfons are divided as 10
whether they represent true malignant lexions
or deviations from the sormal morphologie
structure causod by harmonal or other physio-
logle factors related to gestation. The pres-
ence of similar lesious, both non-reversible and

gestationnl factor has only a contributory

The mechanism of the process of total dis-
appesrance of early malignant or potentially

lesions & not fully undenstood.
It &5 still deboatable whether this process is

modification of the nuclear structure, but also
In that of the cytoplasm and the cell us o
whole. An elongation of the cells is ose of the
tost chiaracteristic features, Cells may become
spindleshapod or 6liform, tesembliog Sbro
aytes or smooth muscle fbers (A VL 1, 2 4,
5 6 A VIL 6, 14, 15). Others may scquire a
tadpole appearance (A VL 7) or other un.
wual and bizarre forms (A VI, 8). Many of
these cells are acidophilic and show an affinity

for corin or Orange G.
Althongh these forms are quite charscter-
»n
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istic, the diagnoals of malignancy should be
based primarily on coexisting nuclear abnor-
malities. A spindle-like, Bliform, or tadpole
cell with u vormal nucleus should not be
Interpreted us molignant. Such atypical cells
may be found in dhronic mflammatary or
other conditions (A 11, 14, 18, 20).

Some of the aberramt epidermoid cells ob-
served In advasced malignancy of the cervis
aro oftom referred to s “differontiated.” Thix
term appears to be more fitting for designating
the dyskaryotic cell types of early mplignancy
which still retuln the Wentifying chiractes-
inties of the normal cell type. The ungualified
we of the term “differoutisted”™ to specify
abo aberrunt epidormold forme as seen in
sdvinced malignancy is apt to be misleading.

The term “wndiferentiatod” is often 1sod in
deserfbing malignant colls which, because of
cytalysiv and other degenerative and vecrotic
changes, can 0o longer be jdentified with sny

more appropriate for designating these cells;
whereas the term “undifferentiated” should
be retalned for cells which have not as yet
hecome differentiated and are closer 10 the
embryonic type.

The grouping of cells into large chusters

nancy (A VIL 19; A X1, 13). Groups of ma-
lignant cells found in the early stages tend
to be mualler, and the individual cells do not
exhibilt the extrome deviations from the normal
cell type which are met with in later invasive
stages,

and thote of the vagina or the wvulva, In
geveral, 1t may be stated that the exfoliated
malignant cells {n carcivoma of the vulva
tend to be lurger than those (n carcinoma of
the vervix (A VI, 20.22),

Cell clusters showing pronovmend strutifi-
cution are seen mabnly n the advanced stages
of cerveal carcinomas (A VIL 12, 13 19).
2

Stratification may also be observed namually
in menile smoars ar in cortain conditions sech
s chronic mfoctions or bypertmphic cervieal
stumps (A 11, 18), Although stratifiostion is

largely on the presence of nuclear abuonmali-
thes.

Mitosls Is occastonally obwerved in cells ex-
folinted from carcloomns, but Is
rather rare (A V, 12; A V1, 28), Mitoses are
aleo seen in non-malignant conditions (H
L 4) such as regenerative processes fn heal-
ing cervical erosions.

smaller and mom densely grouped than those
of the squamous type (A NII, 6, 7, 8, 14).
The cytaplasm may show vicuolation, which
is aften extrome. The vacuoles aro not infro-
yuently fillod with loucocytes in various stages
of degencration (A IX, 6, 8, 10), The mcle
are oyold or round or may show frmegularity
in form. In some cuses the nucleoll are groatly
ookargod and very prominent (A IX, 13),
Although there is un apparent increase in the
chramatin: content, hyperobromasia is not as
msarked as in the ouclel of the malignont epl-
dernoid cells. The nuclel may asmone an
cocentric pasition, particuluely i colle having
large vaonoles.

Exfollated adenocarclanoma cells tend 1o be-
came rounded or oval, kslng their origmal
cohummar or cuboidal form. Thelr glandular
origin can still be ascertained by cortain cri-
teria such as the vacuolated appearance of the
cytoplasm and the eccentricity of the mscleus,
However, in some cases there i o marked
elongation of the eells and their macled cansing
them to resomble malignant cells of the epi-
dermoid type.

Differences in the sise of the cells and the
nnclei, though often marked, are n general
less pronomsmoed fn adenocarcinoma than in
the cells of epidermoid carcinomas, Mitoses,

_—



though rare, arc seen occasionally (H II, 13).

Deogeneration and necrosis of adenocarci
poms cells i 2 common occurrence, Some
of the nectotic cells show karyorrhoxix and
amume a choracteristic appesrance as the
nuchous breaks down into frregular chromatin
granules scattered thronghout the oytoplasm
(A X, 7; A XIL, 18). A thorough screening of
a wmeur under high power for abnormal or
necrotie adenocarcinoma cells Is very essens
tial, particularly in cases in which clustors sre
absent.

Cells that have a large vacuole filled with

In smears takes within a fow days after o
curettage, chusters of endometrial or endo-
corvical colls infiltrated by leucocytes may be
found (A VIIL, 17, 19), Because of their great
similarity to clusters of adenocarcinoma cells
containing ingested loucocytes, they may lead
to an erroncous diagnosis of malignancy, al-
though their nan-malignant nature can usually
be recognized oo closer examination.

The cytology of early adenocurcinomas of
the endometrium has not thus far been as
thoroughly explored as that of the carcinomas
of the cervix. As already stated, exfoliated en-
dometrial cells cannot be expocted to be
found in smears of fluid aspirated from the
vaginn or cervixy, excopt in the presence of
uterine bloeding, The chances of finding en-
dometrial cells in such smears are therefore
vory slight in the zarly stages of endometrial
malignancy when bleeding is elther slight or
absent. This (s why one has to rely on an
endometrial rather than on a vaginal or cervis
cal mmear for the detection of early uterine
cancer.

Another point to bn considered is that the
spotting and identification of early adeno-
carcinoma cells or cell clusters is much essier
i a pure endometrial asplration smear than
in o vaginal or cervical smear. The criteria by
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which adenocarcinoma cells can be identified,
such as distinct nuclear abmormalitios, vacu-
olation and leucocytic infiltration, may be
absent in early adenccarcinoma cells, making
ditficult their dilferontiation from the normal
cell type (A XII, 7). Clusters of such cells
found in a vaginal or cervical smear could not
be identified as malignant endometrial cells as
confidently as they could be in an endometrial

smear.

This actually happened in the case of the
clustor illustrated in A XIL, 7, which was
observed in an endooervical smear. Though
impressed by its atypical features, the author
was unable to recognize definitely its origin
and malignant nature because of its shnilarity
to clusters of endocervical cells present in the
same smear. This cluster would have stood
out in an endometrisl moear, and ity abnormal
features would probably not have been over
looked. In view of the fact that the presence
of an adenocarcinoma was later proved, the
true origin and wature of this cluster are now
apparent.

Adenocarcinomas of the cervis have a
smear pattern comparable to that of the
adencoarcinomas of the endometrium  but
thelr cells are somewhat larger and closer
to the endocorvicn! glandular cell type (A X,
3-8, 10, 11, 14). Since there is an overlup in
the range in size snd form of the cells of
sdenocarcinomas of the endometrium and
those of the cervix, the differentiation hetween
these two types is difficult,

Adenoscanthomas present a mived cytologle
pleture {n smears. Some exfoliated malignant
colls show squamous metaplasia (A X, 0),
whereas others retuin the glandular type
characteristic of adenocarcinoma. When meta-
plasia is markod, the malignant cells resemble
closely those of epidermoid carcinomas of the
cervix (A VI, 24),

In adenocarcinomas of the tubes, malig-
nunt cells are expected to be found more often
in endometrial than in endocervical or vaginal
smears (A XI1, 15). The cells may be identi-
fied us malignant, but the site of their origin
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cannot be determined by cytologic critoria,
Cells from cystadenocarcinomus of the
ovary are not infrequently recavered in endo-
metrial smears, even in the absence of metas-
tasis to the endometrium (A XII, 10-12),
Their occurrence fn vaginal or endocervical
smears {s ruther rare (A XIL 9), Clusters of
ovarlan  cystadenocarcinoma cells often ap-
poar in the form of roscttes or other distinctive
patterns that make possible their differentia-
tion from cells of adenocarcinoma of the en.
dometrium, The exnct route through which

malignant colls migrate from the ovaries to
the uterus is still unknown.

Cells from hydatidiform moles (A XII, 16,
17) and chorioepitheliomas of the endo-
metrium (A X, I5, 18) are only rarely en-
countered fn vaginal smears, Their cytologic
type hias not yet been well established, Chori-
ocpitheliomas, as a rule, show extreme cellular
and nuclear abnormalities and degenerstive
changes. The clhance of recovering eells from
tumors of this type Is better in endometrial
than In vaginal or cervieal snears.




CHAPTER

Vv

Urinary and Male Genital Systems

Ceres yuost the urinary organs, that s, the
kidoeys, ureters, urinary bladder and vrethra,
aod from some of the male reproductive
argans are constantly being shed from their
epithelial wurfaces and carried out of the
body by the urine.

Although the number of the exfoliated cells
reaching the excretory docts is very large,
there &s no apprecisble accumulation as In
the case of the female gonital tract because
of thelr contingal evacuation. Centrifugation
of the urine is thus necessary for obtaining a
cellular sediment from which slide sproads
may be prepared,

Techniques of handling the urine spocimens
and proparing and staining the smeurs have
slready boen described (see pages 11, 12).

The exfoliative cytology of the urinary und
male genital organs differs In the various types
of specimens, which may be clasified into
five groups according to the method used for
their collection,

L. Urine asplested from the ureter and the
pelvis of the kidoey.

2 Catheterized bladder urine.

8. Voided urine.

4. Prostatic secrotion,

5 Semen.

CYTOLOGY OF URING ASPIRATIO FROM THE URITER
AND TWE PELVIS OF THE KIONTY
Nowmalignant cytology
Urine aspirated from the ureter and the
pelvis of the kidoey s asually rich in exfoli-
nted cells. Most of these ure derived from the
transitional epithelium lining these orguns,

although vells shed frum the tubules of the
kidney may also be found in ureterul speci-
mens. The renal origin of cells may be re-
vealed by their relatively amaller size and
their frequont arrang t into clusters o
eylindrical form. Cells derived from the epi-
thelium of the ureter and the renal
exhibit the charicteristics of the transitional
cell type, which makes possible their recogni-
tion within certain limits. However, many

-

i

from the epithelium of the urethra and bladder
during the introduction of the catheter,

Cells found In ureteral specimens display
a great variability in size, form and structure,
They appear singly or in clusters in which the
lines of demarcation between the individual
cells are usually well preserved. The cells show
vacuolstion of the cytoplasm, which s aften
differentiated into a central, lighter stuining
endoplasmic area and a dooper staining ecto-
plasmio zone (B 11, 1),

The nuclel, when well preserved, are round
or oval and have a fine chromatin network
with one or more small karyosomes. The ar-
rangement of the chromatin may sometimes
give the Impression of proliferative activity,
but mitotle figures are very rarcly seen. The
nuclel vary groatly in size, often to n point far
surpassing the range of varistion seen In other
types of exfoliated cells (B 11, 8-13), Nuclear
colurgement per se b not, therefore, as valid
a eriterion of malignancy in ureteral urine as

a3
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it is in colls observed in other body fluide

Another characteristic of ureteral specimens
ia the frequent presence of bi- or multinucle-
ated cells (B 11, 6-13). In some fnstances, as
many as 50 nuclel have been counted ln ane
cell. These cells bear a certain resemblance to
the glant histiocytes, from which, however,
they can be distinguished by differences in
the form, structure and distribution of the
nuclel and the vacuolated puttern of the cyto-
plamm. (Compare B 11, 8-8 with C 1, 11, 13
and 15,) It is possible that these giant multh-
nucleated cells are syneytia formed by a fusion
of many cells probably after oxfoliation, since
such glant forms cannot be seen In sections
of the urcter or pelvis; although smaller multi-
mucleated cells may be found occasionally in
sections of the renal tubules (B 11, 17), Other
possibilities aro that the exfoliatod giant forms
found in ureteral smears am nrtefacts result-
ing from the trauma of catheterization or the

the cytoplasm. Cells of this type have been
reported ny occurring more frequently in
amenrs of post-partum women.

Cells with euboidal or columnar form are
often seen in ureteral smears in cases of be-
unign papillary growths. However, their occa-
sional presence in cases in which there Is no
avidence of such n growth limits their diag-
nostie significance.

Renal ealenll may came the appearance of
atypical transitional celle. These are mostly
small o medium-aized cells with u deeply
stained puclens and are usually intermixed
with many inflammatory cells and erythro-
eytes (B 11, 4), Bocawsa of the apparent
nuclear hyperchromasia their differentintion
from malignant cells is at times difficult.

Malignant cytology

In the presence of malignant tumors arizing
in the transitional epithelinm of the pelvis or
ureter, there ix uslly a copious exfoliation of
cells exhibiting distinet critevia of malignancy,
nuclear us woll as eytoplasmic (B 111, 21), In
3

otder to evaluate theso cells accurately owe
must be well acquainted with the extreme
cytologic variability of the uormal ureteral
specimen (B 11, 9-13).

There is evidence that in neoplusms origi-
nating in the transitional epithelinm of the
repal pelvis and the ureter, the oxdfoliation
of malignant cells appenrs carly. In two cases
of early curcinomas of the pelvis of the kidney
obsorved in our laboratory, an abundant shed-
ding of distinctly malignant cells was noted,
In both lostances the diognosis was made
originally by the cytologic examination of
ureteral urine and later confiemed by o ne
plirectomy performed on the basis of repeated
poaitive cytologic findings,

In the fimst case, the lesion wis invisible
macroscopically and the surgeon left the op-
crating room with the sad fecling that a
pamal Kdoey had been removed. The micro-
scoplie examination of samples from the epi-
thelinm of the pelvis revealed the presonce
of a typical carcinoma i situ.'? A cluster of
exfoliated malignant cells found n a ureteral
spocimen from this case is illustrated s B 111,
15 (compare with B 111, 21).

The secon] case Is also of particular signifi-
cance from the dlagnostic standpoint, The ps-
tient had Infermittent hematuria, and physical
exumination revealed un frregular, hard pros-
tate. Clinical findings, including an intra-
venous pyelogmm, were negative, The urine
sedimont smears woro evaluated as positive
for malignancy, Class V. A transurcthral re-
section of the prostate was performed and o
pathologico diagnosis of adenomatous hyper-
plasia of the prostate was made. A cytologic
dingnosts of voided urine 2 months later way
again positive for malignancy, Class V, and
as 4 result the patient was rehospitalized. At
this time = retrograde pyelogrom was ewsen-
tially normal, revealing only a slight irmegy-
larity in the upper calyceal group on the
right. As the clinicol suspicion was carcinoma
of the prostate, a second transurethral resec-
tion was performed and the patbologic diag-
nosis was adenomatous hyperplasia of the




prostate.  Cytologic examination of volded
urine as well as of urine from the right ureter
wias positive, Class V. Urine from the left
ureter was segative. On the strength of the

was performed, A tumor 3 mm. in diameter
covering the tip of one of the minor calyces
was found and was diagnosed pathologically
us o papillary carcinoma of the right kidney.
The time elapsed from the fisst positive cyto-
logic Bodings to the nephreclomy was 5%
months,

Malignant tumars of the kidnoy parenchyma
cannot bo dotected through the recovery and
identification of exfolinted cells in wrine speci-
mens unless they erode into the excretory
tubules, Cells exfoliated from poreschymal
carcinomas are found most frequently in
specimens of ureteral urive, but even then
they do not appear in the urine in as large
numbers as cells from neoplasms developing
in the transitional epithelium of the pelvis or
ureter,

Exfoliated cells from clear cell carcinomas
or hypernephromas of the kiduey are usually
well differentiated and show 0o obvious
structural abnormalition by which their ma-
lignaut chameter could be readily recognized
(B, 7; B IV, 1 and 8), Colls of this type
can be identified in tissue soction by their
rich givcogenic content; however, attempts
to demonstrute the presence of glycogen in
exfoliated cells from these tumors by specific
staining procedures have thus far been un.
suceessful.  Furthermore, in  specimens  of
ureteral urine, the normal exfoliated colls
from the ureter and the remal pelvis show
great structural variability which constitutes
o further handicap in the recognition and
evaluntion of the tumor cells from the paren-
chyma of the kdney. (Compare B IIL, 7,
with B 11, 5 and 9-13.)

Wikn's tumor is 4 more rro neoplastic dis-
ease and, like other parenchymal tumors of
the kidney, cannot be diagnosed cytologically
unless it has already invaded the excrotory
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ducts, Cells exfolinted from tumors of this
type are smaller than those of the clear cell
carcinoma sed have the appearance of un-
differentiated embryonic cells. Their recogni
tion is based on a knowledge of their specific
type mather than on general criterla of mu-

These adverse factors reduce considerably
the chunces of diagnosing by the cytologic
method parenchymal tumors of the kidney,
particularly In their early developmental
stages.

CYTOLOOY OF CATHETIRIZID BLADOIR WRINE
Now-malignant cytology

The urinary bladder acts as 4 receptacle for
colls exfolisted not ooly from its own epl
thellumn but also, to a lesser extent, from the
epithelium of the kidoey pelves and the
uroters, However, most of the cells found in
catheterized specimens are cells desquamated
from the epithelium of the bladder. Cells with
strikingly atypical forms like those found in
ureteral specimens are only rarely seen fn
wormal bladder urine, us, for instance, after
indtation csused by the passage of a renal
caleulus. Cells of prostatic or urothral origin
are also a rare ocourrence in catheterized
hladder specimens. Urethral cells may some-
times be introduced into the bladder by the
cutheter,

The urinary vesicle is lined with epithelinm
of the transitional type which i histologie
sections shows a uniform stroctural patteen,
Exfoliated bladder cells, howwver, exhibit a
varinty of types and forms (B I 5, 8, 12 13,
and 15-17). Some (B [, 5 and 6) are similar
to cells found in ureteral specimens, while
others (B 1, 12, 13, 16 and 17) exhibit forms
resembling the superficlal squamons cells seen
in vaginal smears. Vacuolution may often be
noted but is only mrely pronounced (B 1, 17},

The muclei, when well preserved (B 1, 5, 8,
15 and 18), aro of the vesicular type and
have a lightly stained chromatin network and
one or more siall though distinet karyosomes.
Their structure shows some resemblance o
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that of the nuclei of endocervical cells, (Com-
pare B 1, 5 and 6, with A 111, 2, 6 and 16, and
A XL, L) In the larger, more superficial cells,
the nuclei may show shrinking or pyknosis
(B 1,12 13 and 17).

Hormonal influences cause  morphologio
changes In the epithelien of the urlnary
bladder which are reflocted in the eytologio
picture. Such changes may ocour normally
during progmancy snd result in the appear-
ance of characteristic cells of the navicular
wlycogenic type (B 1, 13) showing great simi-
lagity to those observed in the vagina) fuid
during gestation** Following treatment with
an estrogenic hormoue, u vaviety of cell forms
comparable to those found fn the vaginal se.
cretion during the peak of the ovarian follicu-
Lar activity may be present in the urine of both
Px0%,

Malignant cytology

Neoplasms of the urinary bladder exfolinte,
as 4 rule, copiously. The cytologic pattern
provailing in each Individual case depends
upoy the type of the tumeor. Papillary growths
may often be recognized as such by the
prosence of cuboidal ar columnar cells (B 11,
21 and 22), Malignant papillomas usually ex.
hibit marked muclear abonormalities (B [, 22)
and throw off many degenerate and necrotic
cells. Tn cases of early or low-grade malig-
nancy, as in B 1L, 21, maligount and non-
malignant cells may be Intermived, The
benign, borderline or malignant naturoe of a
papilloms can often be established on the
basis of cytologie findings

In some instances malignant cells may ap-
pear in & urine sediment smear long before the
malignant nature of the tumor i corrobarated
by biopsy. The malignant cells illusteated in
B 1L, 22 were found In the smear of # caso in
which a biopsy performed at the time of the
preparation of the smear was diagnosed as
benign papilloms. The malignant charcter
of this growth wan proved by a second biopsy
13 months later, This case gives further evi
dence to the well-recognized fuct that & nega-

tive biopsy doms not necessarily invalidate
W positive smear.

Carcinomas of the urinary bladder show o
high rute of exfoliation and marked nuclear
changes even In thelr ewrly developmental
stuges, In & case of & small, unsuspected carci-
noma of o bladder diverticulum, detected by
the cytologic examination of urine, as well as
in several other early cases, the number of
minlignant cells and clusters was improssively
high.

In advanced cases of carcinoma of the
bladder, ouo usually finds many clusters of
maligoant cells showing practically all the

crowding and engulfment (B III, 1-8), Ma.
lignant cells of the squamous type may be
seen in cases of varcinoma showing epider-
mold changes (B L1, 10 and 13).

The rich desquamation and the pronounced
polymarphism of carciooma cells of the urlu-
ary vesicle, as well as its greater accessibility
for the procurement of adequate specimons,
account for the higher socuracy and better
rexults in the oytologic diagnosis of carcinoma
of the bladder as compared with other areus
of the wrinury tract.

CYTOLOOY OF VOIDID URINE

Smears prepared from voided urine contain
cells derived primarily from the bladder and,
to a Josser extent, from the ureter, pelvis and
kidney, us well as from the urethral canal. In
the male, cells from the prostate may abo be
found, whereas in the female the voided urine
i geverally contaminuted by vaginal cells
For this reason n catheterized spocimen &
necessary for a competent eytologic study of
the female urinary tract.

The male urethry is Hued by three different
types of cpithelium, the transitional, the
peeudostratified columnar, and the stratified
wpamous, whereax the female arethra &
lined by only two types, the psendostratified
colwmmar and stmtified squamous.




ponents and the extont of exfoliation taking
placo normally within these organs have not
53 yot boen fully explored, It is thus difficult
to recognize the various types of desquamated
urethral cells with the exception of those
derived from the outer squamous portion of
the urethra (B 1, 2—4). Cells from carclnomas
developing in the squamous or penile urethra
may abso be ientiBed cytologieally (B 11, 18).

CYTOLOGY OF PROSTATIC SECRETIONS
Non-malignant cytology

Tha lining of the tubulo-alveolar glands of
the prostate consists of cuboklal or columnar
secretory colls. That of the ducts is also of the
cuboidal or columnar type, becoming transi-
tional near the opening into the urethra. The
prostate §s & secretory organ showing wide
varlations in size, functional activity and even
structure, due to the action of various factors,
such as hormonal influences and age. It is an
organ in which benign hypertrophy, meta-
plasia and chronic infoctions are quite fre-
quently encountered,

The morphologic changes assoclated with
those alterod conditions are reflected in its
uxfolintive cytology, which embraces 4 great
variety of representative eell forma. Exfoliated
prostatic cells eshibit extreme varlations in
sive ranging from very small undifferentiated

of cytoplasm, to very large cells with one or
more vesicular nuclei, resombling the transi-
tional or squamons cell types, Intermediate
cell types are also seen, wome with a cuboidal
or colnmnar form, reminding one of cells ex-
foliated from benign papillary growths. The
origin, natare and diagnostic significance of
these diverse cell types still need further
clarification.

One of the special difficaltios connected
with the study of the prostate is that its secre-
tion notmally is not evacuated into the urothra

escept during ojaculation. 1t is thus only by
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massage that one can obtain an adequate

specimen for a cytologie study. Voided or
cathetorized urine collectod after massage

may also cootain 4 number of prostatic cells.
For this reason no fewer than three specimens
ure considerad essential for o competent oy-
tologio exploration of the prostute: one smear
prepared from the seeretion obtained by mas-
sage, and two voided urine specimens, ove
taken before and the other after masage. A
comparison of the cytologic pictures in the
two urine specimens permits a more accurate
evaluation of the origin of the exfoliated
clements,

Cortain changes appearing in the prostatic
ovtology following the use of estrogens are
striking® Many of the edoliated cells are
full of glycogen, and show great resemblance
to cervical parabasal ghycogenie cells found in
vaginal or endocervical fluid at the height of
the ovarian follicular sctivity or after the ad-
ministration of estrogens (B I, 7 compare
with A 1, 8),

Malignant eytology
Cells exfoliated from different types of

certain types the colls are small and have u
relatively uniform appearance. The activation
and hyperchromasis of the nocled and the i
regular pattern and crowding of the cells in
the clusters are practically the only criteria
by which thelr malignant character can be
recognized (B 11T, 22, B 1V, 12). In other
types the colls and the nuclei show marked
structural abermations which readily reveal
their malignant character (B IV, 7, 8), Ept-
dermold carcinomas may be recognleaed as
such hy thelr distinetive cytology (B IV, 14,
15), After prolonged estrogenio therapy exfoli-
ated malignunt cells may often show hyper-
trophy and u tendency toward squamous
metaplagia®™ (B [I1, 2% compare with the

cells in No. 22),
In benign hypertrophy or adenomatous
hyperplasin of the prostate, various forms of
E
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atypleal cells may be encountered. Some of

over, may be found ulio in malignant cases.
The diffcrentiation between the benign and
malignant forms Is based largely on nuclear
structure (compare B 1, 24, with 22).
Other cells appear in clusters which exhibit
s distinctly adenomatous pattern (B 1V, 5,
6, 6, 10 and 15) and are consistent with a
dingnosls of adenomatous hyperplasia. The
clusters (Hustrated in B IV 4 to 8 are from u

{Nox 4 and 3) Indicating a benlgn condition,
while others (No. 6) showed enlarged and

hyperchromatic nuclel and an atypical pat-

a second biopsy performed six yeurs later ro-
voalod the existence of a carcinoma of the
prostate. This is one of the cases which illus-
trate that cytologic smears may sometimes
present certaln advantages over blopsy In
uncovering early or hidden carcisomas. The
case also gives valuahle information regard-
ing the slow rate of development of some of
the prostutic carcinomas and at the same time
shows the proguostic potentinlities of the cy-
tologfo method,

Spermatozoa may be seen frequently in
prostatic secretion or In urine following pros-
tutic mussage, particularly i the seminal
vesicle has also been massaged. The sperma-
tozoa are often degenerating und are phago-
cytosed by histiocytes. In cases of cheonic

infections the smears contain a large number
of polymorphonuclear leucocytes.

Examination of somen may bo of vale
when malignant tumors of the testis are sus-
pected. In a case of teratoma of the testly
studied by us, cells displaying malignant char-
acteristics were found In smears prepared
from an efaculate. The relatively simple and
uniform cytology of the vormal semen focill-
tutes the recoguition of any abnormal or
atypical cells. Atypical cells with pyknotic
nuclel, interpreted as degenenating sperma-
tids, are sometimes seem in semen spocimens.

One can approximate the source of malig-
nant cells in the ejaculate by collecting the
semen {n two sepurate containers at the time
of ejaculation. Since the fluid and cellular
vontributions of the prostate and ampulls of
the ductus deferens appear in the first portion
and that of the seminal vesicles in tho second
portion of the efaculate™ the portion o
which the prepondemance of the malignant
cells uppear may act us an indicator of the
site of the malignancy.

The exfolistive cytology of the seminal
vosicle as well as that of the epididymis and
the seminal ducts and the extent of exfoliation
occurring in these organs are practically wo.
known, It is, therefore, very difficult to
identify cells of such a derivation in either
the urine or the efaculate. In direct smears
from the epithelium of the semlnal vesicle,
somo bixarre and markedly atypical cells luve
been voted, which have been related to
certain atypical cells found in prostatic secro-

tion smears,™



CHAPTER

VI

Respiratory System

Tur uesemAatony oncaxs and thelr passages
ure lined with paeudostratified columnar epi-
thelium, consisting of two types of cells, the
ciliated and the searetory or goblet cells.
Cells exfoliated from the lining epithelium
of the respiratory tract and Ity passages can
be recovered in sputum produced by a deep
cough, or in broachial or tracheal aspirates
und washings. The techniques of obtaining
specimens and the preparation and staining
of the smeurs are described in Chapter 11

NON-MALIGNANT CYTOLOOY OF THE RESPRATORY
oRoANS
Bronchial aspirates or washingy

The epithelial elements found in u bronchial
nspirate or washing wre differentiated cclls
of the ciliated and goblet type and undifferen-
tiated reserve cells from the basal area of
the epithelium,

The cilisted cells have # columnar form and
may be identified by their cilia or, in their
absence, by tho heavy cuticular membrane
covering thelr distal surface (C I, 1, 2 4-10
and 13). They are, as a rule, found In peo-
fusion In bronchial asplration or washing
smears, The cytoplarm is often vacuolsted,
particularly in the distal portion of the cells,
Larger and more distinet vacuoles, when
present, aro uwally in close proximity to the
nucleus, most frequently at fts distal pole (C
1. 7 and 10). The nuclei of the cilisted cells
have an ovold or rounded form and when well
preserved show u falrly characteristio granular
arrangement of the chromatin (C T, 1, 4
and 7).

Ciliated cells exfoliated from various regions

of the respiratory tract show murked varia-
tons in sixe and form. Those found in naso.
pharyngeal washings tend to be taller (C 1,
20), whereas those from the kryngeal mucosa
(€ 1, 3) ure larger and stouter, than those
of the bronchial mucoss.

Multinucleation & encountered quite fro-
quently in ciliated cells found In bronchial
uspirutes and washiogs (C L 2, 13 and 14),
This feature is also observed, though to a
lesser extent, in ciliated cells exfoliated from
other organs, such ax the cervix (A 11, 10,
14). When multionclestion is assoclated with
unisokaryosis #t might easily be misinter-
preted as a sign of malignancy (C 1, 17). The
presence of cilia is o criterion by which the
benign nature of a cell can be fairly accurately
ascertained, Exfolisted cells, however, often
lose their cilia and, i there is multinucleation
and the nuclei show marked variation in size
or ure fused Into a single mass (C 1, 16),
the cells may be interpreted erroneously as
mulignant.

The significance of multinucleation in cili-
uted cells is not clear. Does it ropresent a

uﬂm?upumhgc«mmbemddnd
an indication of malignancy, since it is seen
in benign as well as malignant cases. It Iy,
however, possible that it may incicate the
presence of malignant potentiality, although
evidence in support of this view is lacking
at present.

The secretary or goblot cells have a col-
umnar form and a basally locoted nuclous
and may be recognized by thelr mucold con-

«
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teut. When the secretion i abundant, the
ouclous is caved in and assumes u conical
form (C 1, 19), The secretory cells appear
singly or in small aggregations. In bronchial
smesrs they ure much less pumerous than
the ciliated cells. A relatively large Increase
In thelr pumber lus been observed In certain
pathologic conditions involving a more abund-
ant secretion of mucas, as {n asthma,

The undifferentiated cells ure probably re-
serve colls derived from the deoper layers of
the epithelium (C 1, 27, and C V, 9, 10), They
are small and usually appear in compact
groups, Their puclei are round and show a
granular arrangement of the chromatin, When
such undifferentisted cells are overstained
with hematoxylin, they may be misinterpretod
s malignant cells of the anaplastic or oat
cell type, particularly when anisokaryosis is
preseat (C V, 9, 10; compare with 11).

Bronchial aspirate or washing snears from
normal cuses contain, ns & rle, & small or
moderate number of leucocytes und histio-
cytes, The presence of a large number of
polymorphonuclears, including eosinophils, or
of plasma cells is suggestive of an infammatory
condition or an infection. Evidence of sup-
puration mrouses a suspicion of un abscess,
Lymphocytes in large aggrogations are more
froquently seen in cases of malignant neo-
plasms or it leukemla than in non-malignant
conditions and, though not pathognomonic,
should not be ignored even in the absence of
other indications of malignancy.

The mumber of histiooytes varkes greatly but
is usually small or moderate in the normal
cases, Those of the dust cell variety are a
familisr constituent of the normal smear and
can be readily fdentified by their foamy cyto-
plasm and thelr content of dust or carbon
particles (G L 5 6). In patieats with lipoid
pooumonia or in users of mineral or other
oils, the histiocytes contain many large char
acteristic vacuoles formed by the ingestion of
fat or oil droplets pnd are known as Hpophages
(G 1, 14). Lasge syncytial histiocytes (foreign
body giant cells) are only occasionally seen
a2

ous and display a great diversity in size and
farm. Their nuclei may show enlargement and
some hyperchromasgia which may give them
A certuin resemblance to malignant cells,

Erythrocytes ure presest in bronchlal aspi-
rates and washings almost without esception,
but their diagnostic value is rather limited
sinco they are frequently the result of trauma
eaused by bronchoscopy, Bronchial specimens
contalning much blood are unsatisfactory, us
the exfolisted collular elements are diluted
and there is a decreasod collularity of the
smear,

Sputum

The eytology of sputum differs greatly from
that of the bronchial aspirate. Clliated, goblet
und undifferentisted bronchial epithelial cells
ure not commonly soen except soon after
bronchoscopy. This seems to indicato that
exfoliation of the bronchial epithelium s
normally mther Henited, However, the sputum
contalns u great varlety of other cells. Most
of these are of the squamous type and are
derived from the epithelium of the upper part
of the respiratory tract, such s the yuterior
and the upper half of the posterior surfuces of
the opiglottis, the aryepiglottic folds, the vocal
cords, the oral portion of the pharynx, and
the oral cavity and tongue.

The majority of squamous cells found in the
sputum are of the wiperficial type. Most of
these are acidophilic and display great varia-
tion in size and farm, Smaller colls of the para-
basal type, both basophilic and acidophilic,

identification as benign is basod chiefly on
the normal stracture of the nucleus. The pre-
dominance of squamous cells in 8 sputum



smear in assoclation with an absence of histi-
ocytes of the “dnst cell” type indicates that
the specimen was not produced by deep
caugh.

Colls with atypical features, which in soma
Inatances may cause a suspicion of malig-
nancy, are often seen in cases of chronic in-
flammatory conditions including poeumonia,
tuberculosis and bronchlectasls. Some of these
cells have a distinctive form and thervfore =
diugnostic value, such as the cell known i our
Inborutory as the “Pap” cell becauss it was
first noted 7 yoars ago in the anthor's sputum
during an exacerbation of o chronie knflam.
motory conglition of the upper respiratory
tract. It Is a relatively small acidophilie cell
with an elliptic form and an ovoid pyknotic
nuclens (C 1, 28). Dense clusters of cells of
this type have been scen in many cases of
chranic respientory fnfoctions, In such cases
it charscteristic fading of the nuclous is often
poted (C 1, 20 and 80), particolarly in the
later resolving stages of the Influnmatory

process.

The exuct nature, origin and diagnostic and
prognostic significance of the “Pup” cells has
uot an yot been establishod. Accarding to one
view they are small squamous cells from the
upper portion of the respiratary tract, Another
view mupported by good evidence ix that
they represent 4 squamous metaplastic change
of epithelial cells of the ciliated type "Pap”
cells have been seen intermixed with malig-
pant cells in smears from a fow cazes of ma-
lignancy. In these cases there wan o definite
evidence of a tranxition of the “"Pap” cells to
those of the malignant type, and their pres-
vmoe might be attributed to the co-existence
of u malignant with a chronic inflammatory
condition, Tn other (nstunces they have been
found Intermixed with larger squamous oelly
of the parahasal type, giving the imprestion
of an extensive metaplastio process. A few of
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basal type his been noted In some sputum
smears from cases In which clindcal and other
examinations failed to peove the presence of
malignancy. Squamous colls of this type show
groat reyemblance to cells found in vaginal
and cervical smears in cases of superficial cell
dyskaryosis, Their origin and diagnostic sig-
nificance peed to be farther clarified by a
study and long follow-up of a larger number
of cases.

Epithellal pearls are occasionally found in
sputum smoars from both non-malignant (C
I, 25 and 26) and malignant (C 11, 15 and
16} cates. Their diagnostic value i thus
limitod, since there ure no clean-cut and ob-
Jective eriteria that woald permit an scourate
differvotiation between the malignunt and
nonamalignant types. The general configura.
tion of a pemd and the appearance of the
central cell often have o suggestive but only
rarely a diagnostic value. Epithelial pearls
are soen even more frequently in esophageal
wishlog specimens, This may sometimes be
a souree of error jn determining the origin of
the pearls, since a sputum speclnen muy oc-
casionally contain esophageal cells. Cursch
mann's spirals may also be seen in sputum and
beonchial specimens. Their specific diagnostic
siygnificance has yet 1o be clarified,

Bronchlectusis Is occasionally revealed by
chancteristic compact clusters of medium-
sized cells which probably represent fragments
exfolisted from small papillary projections de«
veloping within the bronchi of the disonsed
uren. The colls sppear 10 be of the mucoid
type with nudei buving a normal structure. In
some chasters (€ V, 1) the form and grouplng
of the cells is typical of a benign papillary
growth, while in others they simulate & neo-
plastic pattern. Tn & cuse of bronchicctasls in
u male child, 8 years of age, same of the coll
clusters found in the sputum aod broochisl
washings showed pronoonced squamonts meta-
plasia (C 1, 35 and 36).

Chusters of densely grouped ciliated cells
(C 1, 24) may also be found accasionally in
sputum und beonchial washiogs in various

@
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von-malignant cases, Such groups of cells like
those of bronchiectasls may sometimes be mis-
Interpreted as nooplastic.

Levcocytes und histiooytes are commonly

type observed in other fluids, Red blood cells
huve a greater diagnostic significance in the
spatum than In the broochial aspirates and
washings, as in the latter the presence of
blood may be the result of trauma.

one of its most sucoessful applications. Sta-
tistics show that its dlagnostic sccuracy fs
than that of bronchoscopy. The ey-

higher
tologle method may Indeed provide sot only
an occurate diagnosis of a malignant neo-
plasm® but often a recoguition of ita type*
broachogenie epidermoid carcinoms,
in the most froquently encountered
of the lung i characterized by the
prosence of malignant epidermoid cells some
of which resemble groatly those found in the
epidermold cnrcinomas of the cervix and other
organs. Their highly aberraot und blzarre, yot
very distitietive, forms and thelr strong aci-
dophilin and orangeophilia make their detec-
tion and ideatification relatively easy. The
rocognition of such cells is facilitated by the
rgemont, in and character-
istle degenerative changes of the mucleus
(C L 8 and 9, and C V), The degeneration
of the nucleus may result in ity complete re-
sorption and the appearance of anuclested,
strongly  orungeophilic cells, the so-called
“ghost™ cells (C IV, 11-14). The malignant
epidenmoid cells have a teadency to appear
singly or in small groups in the smears, where-
us the cells of the undifferentiated oe pleo-
morphic  bronchogenic  carcinomas  usually
form larger and more impressive clusters of

The
which
tumor

-

cells showing an [rregnlar pattern and marked
nuclear abaormalities (C II1, 11).

Carcinomas of the oat cell or anaplastic
type cun be identified by the relatively small
stze of the cells, the marked npuclear hyper-
chromasia and anisokaryosis, and the scanti-
ness of the cytoplasm which fs partly the
result of oxtensive plasmolysis (C 11, 4 and
5 and C V, 11 and 12).

Adenocarcinomas may be recognized as
such when the cells are well preserved wd
thelr glandular type i3 discernible (C 11, 7
and C V, 23, 25 and 33-35). The vacuolation
of the cytoplasm and the eccentricity of the
nucleus are tralts characteristic of adeno-
carcinoma of the lung as well as of other
OrgAnE.

Alveolar cell or terminal bronchiolar carci-
nomas of the lung exfoliate coplously, and
their presence—sometimes even thelr type—
can be diagnosed by the examination of
sputum or bronchin] washings (C 111, 4, and
C V, ). Their general cytology is that of
an adenocarcinoma. Cells exfoliated from
tumors of this type often show mmltinucles-
tion, but this should not bo considered a spe-
cific eriterion for alvealar cell carcinoma, since
multinucleated cells are also found in other
types of pulmonary malignancy.

Cells exfoliated from malignant neoplasins
of the lymphoid type, such as Hodgkin's dis-
ease and reticulum-cell sarcoma, usually ex
hibit distinctive cytologic foatures permitting
the identification of their type. Malignant cells
from such tumors appear mostly single or in
relatively small clusters (C 11, 8, and CV, 27).

Metastatic neoplasms of the lung do not,
as o rule, exfolinte as freely as primary earci-
nomas. Furthermore, a metastatic growth may
lie within the pareschyma without ever reach.
ing the lumina of the broonchial tree. The
detection of metastatic tumors by the cyto-
logic method is therofore less likely than that
of a primary lesion, Some of the metastatic
carcinomas  retain  thelr original eytologio
character and their type and origin may some-
times be recognized by distinctive cell forms,




With regard to the relative value of sputumn
and tmonchial aspiration or washing speci-
meas, It is felt that eoch one presents certaln
advantages. The sputum exuninution inplies
s simpler tocknique, and can bo repeated ax
frequently as desired. However, bronchial
spocimens are better i other respects, Cells
from oat cell or anaplastic carcinomas are
onstier to detect in bronchisl aspirates or
washings, though thelr identification s often
rendered dificult by the frequent presence in
such specimens of chusters of undifferentisted
reservo cells which greatly resemble cells of
the unaplastic type, (See C V, comparing 8
and 10 with 11 and 12.) Malignant epider-
mold cells can be recoguized more safoly In
bronchial aspirates, because of the virtual
alsence from such specimens of non-malignant
squamous oclls which, when presont in large
sumbers as n sputum smears, render the de-
tection and identification of the malignaot
cells more difficudt. Another advantage of the
bronchial specimen is that it may contribote
wvidence s to the site of the letion, As there
are cases of carcinoma #n which the hronchial
washing is positive snd the sputum negative,
and vico versa, onn might expect to be able
to apply this diagnestic mothod mare advan-
tageously by using specimens of both kinds.

In the case of negative eytologic findings, o
minimum of three specimens taken at differ.
wnt times thould be examined,

Carcinomas of the larysx may be diagnosed
by the cytologic method through the exami.
nution of sputum specimens, which may con-

RESPIRATORY SYSTEM

tain malignant cells exfoliated from twmors
of this organ. However, whwm a lesion is
visible, it & preferablo to take a direct swab
or scraping smear, As 4 male, ln carcinomas of
tho larynux, the malignant cells are of the
squamous type and show marked acidophilia
or orangeophilia and pronounced celiular and
ouclesr abnormalities (C IV, 5-8) which re-
wmible closaly those of the epidermoid carci.
nomas of the hmg.
Carcinomas of the nasopharyny aod the
eranlal slouses may be dlagnosed by nasal
or sinusoidal (antral) washings, Cells from
such carcinomas sre shown i C V, 25.31
The normal cytology of wash.
ings consists of cells of both the cillated and
mucoid type (C 1, 20-22), Inflamematory cells
sro often numerous bocsne of the frequent
ocourrence of local infoctions. Lymphocytes
wre a relatively common constituent of the
nasopharyngeal smears and should not there-
fure comse us much suspicion of mulignancy
#s when found in smears of other regions of

cytes of the dust cell type are indeed fairdy
frequent contaminants of smears of this type.
When malignant cells and dust colls are found
intoemixed in masopharyngeal washings, the
possibility of contamination by bronchial dis-
charge must be borne in mind, particuladly
when the mmopharynx and the laryny are
clinically negative. The cme discussed on
pogn 20 may be referred to as an example
of mich » contamination,




CHAPTER

V|

Digestive System

Tuw cyroroce Merwop in the diagnosia of
cancer and other pathologic conditions is
discussed in this chapter in its application to
four regions of the gastrointestinal tract: the
esophagus, the stomach, the duodenum and
the sigmoid colon and rectum.

CYTOLOGY OF THE ESOPHAGUS
The epithelium lining the esophagus is
of the stratifiod squamous type. Exfoliated
esophageal cells are carried into the stormach
and are present in large pumbers in aspinated
gastric finid intermived with cells exfoliated
from the gastric mmcosa. For a competent

cal smears, the superficial cells and the cells
detived  from tlwdmpuq!l layers
(parabasal), The superficial cells are large
and have an lrregular or polygonal form and
a pyknotic muclens. The deeper cells are
smaller and have & round o ovold form and
a larger and better-peeserved nuclous (D I,
10). Some of the superficial cells found in
esophageal specimens are the result of con<
tamination by colls of the oral and pharyngeal
mucosae.

Epithelial pearls aro occasionally seen in
esophageal specimens (D 11, 16). Their
presence in largor numbers is rare and may

be attributed to a hypertrophic epithelium,
Thmmydmleclbdlbemwid

type indicutes that there is no appreciable
exfoliation from the epithelum of the cso-
phageal glunds. When glandular cells of the
mucoid type are found, the possibility of con-
tamination by cells from the nasopharyngeal

and gastric mucome or from a gastric papil-
Jomu (D IV, 4) should be conxidered.

Malignant cytology

The excellent results obtaloed by the use
of the cytologic method in the diagnosis of
malignant lesions of the esophagus is proof of
an active exfolintion of cells from tumors de-
veloping in this organ, The relative simplicity
of the normal exfoliative cytology of the ase-
phagus greatly facilitates the detection and
{dentification of desquamating malignant cells,
Depending upon the origin and type of the
tumor one may recognize two cell types, the

the malignant cluracter of the colls is usually
indicated by marked nuclear abnormalities,
The majority of the malignant neoplasms of
the esophagus are of the epidermoid type
and are charactertzed by exfoliated cells
similar to those desquanmating from epider-
moid curcinomas of other organs (D IV, 14,
16, 17). A distinctive cell type often seen in
smeurs of esophageal carcinomas exhibits a
disproportionately large nuclens and o scanty
rim of cytoplasm as ilhustrated in D IV, 18
Epithelial pearls with abnormal features,




when present in esophageal smoars, constitute
a fairly good criterion for malignant neoplasms
of this organ (D IV, 11 and 12). It Is of
interest to note that in a case of an esophageal
carciooms, malignant epidermoid cells, in-
cluding an epithelial pearl, were present in
a sputum smear. These cefls roachod the
respiratory tract through an existing tracheo-
esophageal fstula,

Adenocarcinomas  of the esophagus are
rather rare and oftem represent extensions
from primary tumors of the cardia of the
stomach, Cells exfoliating from an adeno-
carcinonya can uwsnally be identified by thelr
glandular type, However, the site of the Jesion
cannot be safely establishod by the Bnding
of ndenocarcinama cells in s esophageal speci-
men bocauso of the possibility—-though remote
~that gastric fluid containing malignant cells
from an adenocarcinoma of the stomach may
be regurgitated into the esophagus during the
collection of the specimen.

CYTOLOGY OF THE STOMACH

Cells exfoliated from the gastric mucosa
aro studied in smears prepared from the sedi-
ment of centrifugated gustric fluid. The tech-
niques for obtaining and processing this fuid
aro discussed oa pages 7-10,

Normal eytology

The gastrie mucosa I8 Hoed with a simple
colummar epithelium composed of mucus-
socroting cells. Well-preserved exfoliated cells
of this type usunlly retain their columnar
form, which can be clearly seon in single cells
and small clusters (D T11, 2). In the larger
clusters the cells are viewod from their distal
or proximal ends, which cxhibit a rounded
or polygonal form with faidly distinct inter
celiular linos of demarcation (D 1L 1). The
intercellular lines are particularly sharp and
often give a honeycomb appearance to a
cluster seen from its proximal (basal) surfuce
(D 111, 2), When cells become partially de-
tached from the petiphery of such n cluster,
their columnar type, which & presumubly that

DIGESTIVE SYSTEM

of the other constituent cells, can be visualized
(D 111, 2). Cells with a goblet form are seen
occasionally (D 1, 2 and D IV, 9). Normally,
gastric cells are well differentiated and show
a limited variation in size und form,

Tn the ordinary gastric aspirate, well-pre-
served exfolinted cells are relatively scarce.
This may be attributed to two factors, One
is that the gustric epithelium is protected by
a mucoid coat which tends to lmit exfollation.
A sccond factor is the action of the gastric
secretions which camses cytolysis and results
in the presence of many stripped nuclei.

Cells of the parietal and zymogenic types
of the gastric glands are not seen normally
in the fuid of the stomach. Perhaps such cells
are at times present but cannot be identified
becuuso of lack of adequate criteria. The only
instance in which cells resembling the parietal
type have been noted by the author was in &
caso of benign gastric uleer. The recognition
of mucous neck cells Is very diffieult becanso

The majority of cells encountered in smeoary
from gastric fluid are cells carried into the
stomach from the esophagus and the oral
mucosa. These am cells of the squamous type
vhowing considerable variability In size wnd
form. Oue finds many large superficial cells
of the cornified type as well as smaller cells
closer to the parabasal type. Other extraneous
cells often found in the gastric fiuid aro de-
rived from the respieatoey epitheliue. Their
uito of origin is the tracheobronchial epithelium
or the nasopharynx. The recognition of thess
foreign cells is not always easy, particularly in
the caxo of nasopharyngeal celle which may be
carried into the stomach during intubation
through the nose. Whan clustered [nto a
somewhat frregular pattern, such cells may
simnlate the grouping of neoplastic cells. Cili-
ation, when present, Is a criterion by which
the derivation of the cells from the respira.
tory epitheliam can be ascertaloed (D 1, 14,
168). Cells from the duodenum and even the
pancrestic and common bile ducts may ocea-

o
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sionally reach the stomach by reflux. It is
likely that some of the goblet cells found In
gostric smenrs reach the

:

appearance and by thelr morphologic char-
acteristics. ‘

Since the introduction of the balloon tech-
wique, which specifies o thorough preliminary
cleansing of the stomach, the gastrio speci-
mens bave been practically free from estrine-
ous cells, thus giving a clearer pleture of
gistric exfoliative cytology. Of even greater
Importunce is the foct that the cells In such

little importance unless found in large num.
bers indicating sctual bloeding or unloss they
ure in u state of degeneration revealing the
presence of chronic bleeding. Histiocytes—ex-
cluding the extraneous dust cells—vary greatly
in pumber and size but are not 8o prominent
2 constituent of the normal gastric smesr as
of smears of other fluids, Their activity in.
creases in cases of inflammatory processes,

Atypical (non-malignant) cytology

Atypical smear patterns or cells devisting
from the nommal type yet devald of malignant
characteristics are found under certain condi-
tions in the stomach as in other ongans.

In gastric or duodenal uloers no distinctive
eytologic type onn be singled out which would
permit a definite diagnosin. In rare instances
and when the mucosa is eroded to the mus-

cells with an armangement resembling that
observed in pupillomas (D 1V, 5). However,
a definite diagoosis of a polypoid grawth
cannot be based on evidonce provided by the
mere presence of columnar cells in the smoar,
since various forms of columnar cells derived
from the normal epithelium of the stomach
may frequently be seen in gastric smears.

Malignant eytology

It earcinomas of the stomach the cytologic
picture in individual cases presents great dif.
ferences depending upon the type and site
of the tumor, the extent of exfoliation and the
state of preservation of the cells,

In some instances, one finds large, frregular
clusters of cells exhibiting pronounced ab-
normalities, both nuclear and cytoplasmic,
revealing the maligoant nature of the oells
(D11, 17, 18, 21 and D 111, 7 and §). In other
instances the cells are well differentiated and,
though less striking in their manifestation of




mome closely to the adenocarcinomatoas pat-
tem (D IL 3, 4, 5, 6, 19 and D IV, 10). In
adenocurcinomas of the mucous type as In
D IL 1 and 18, the mucoid character of the

The great variability of the cytologic pat-
tern of malignant cells and the good preserva-
tion of the material obtained by the balloon

been proved by several cases in which carci-
pomus have been detocled ot a very ocarly
stage by tho examination of smears! The
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extent of exfoliation in carcinomas of the
stomach as well as in those of other organs
does not apparently depend on the develop-
mental stage of the tumor as much as on its
type und site and the size of its froo surface.
Tumors developing in the pylotic end of the
stomach are moroe likely to be missed because
of the froquent difficulty in obtaining cells
from this region by ordinary aspiration or even
by the balloon technique. Scirrhous carci-
nomas or sarcomas and metastatic tumors
can be disgnosed only when the
tumor reaches the lumen of the stomach,
Superficial malignant lesions covered by a
pecrotic membrane may also fail to shed
cells that would reveal their presence.

In fluid aspirated from the upper portion
of the duodenum, one may find not only cells
exfoliated from the duodenum, but also cells
reaching the duodenum through the common
duct. The latter include cells exfoliated from
the ampulls, the bile and pancreatic duct
systems and the pancress. Freah cells from
these sources may often be obtained in a good
stute of proservation despite the action of the
digestive enzymes which cause a rapid disin-
togration of cells entering the intestine from
the stomach. Duodenal specimens are often
contaminated by gastric or even squamous
cells, Our knowledge of the exfoliative cytol-
egy of this region is still incomplete.

Non-malignant cytology
The exact site of origin of normal cells
found in duodenal smears is obscure in most
instances. Cells, such as those illugtrated In
D 1, 11, are interpreted as derived from the
opithelium of the duct systems, They have »
somewhat distinctive appearance and a char-
acteristio nuclear strocture, probably due to
carly necrosis, Cells of this type are often
numerous in duodenal smears. Their occa-
sional presenco in gastric smears may be
attributed to & reflux action. The cells illus.
an
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trated in D I, 18 are of the glandalar type
(sce group on right), and are probably of
pancroatic origin, In the group to the left
there is evidence of secretion of a substance
which s probably of mucoid nature as indi-
cated by its stalning reaction.

In chronie iufections the smears usunlly
contuln & large number of Inflammatory cells,
malsly polymorphonnclear leucocytes which,
judging from their good preservation, appear
to withstand well the action of the digestive
onzymes, Excestive bile socrotion is some-
times Indicated by the amount of bile pigment
present in the smear,

Malignant cytology

The possibility of diagnosing malignant
neoplasims of the duodenum, the pancreas and
the pancreatic and biliary duct systems by the
eytologio examination of duodenal drainage
specimens has born demonstrated in a num.
ber of cuses studied in our laboratory in which
well-preserved malignant cells wore recovered
in the smears.

Some cnses of carcinoma of the pancrens
are (lustrated in D 1L 8, 14, ISand D V, 8§,
10 and 11 In all these cases, the oclls show
distinet general criteria of malignancy and
reveal to some extent the glandulay type of
the tumor. When cells with such pronoanced
abnormal features are found, a diagnosis of
malignancy is refatively safe because of the
limitod variability of the noo-malignant ey
tology of duodenal specimens,

Fluid from the duodenum is obtained by
drainage through a Nehfuss tube. Mention
should be made of the necessity of processing
these spocimens immodiately because of the
rupid deterioration of the cellular elements,

CYTOLOOY OF THE GALL SLADDER AND THE
DUCTAL SYSTEM

In soveral instances, an opportunity was
afforded for the study of fluld aspirated from
the gull bladder, biliary ducts and common
duct at the time of operation, Non-malignant
and malignunt cells aspleated from the com-
mon duct are Mustrated in D V, 1-8, The
5o

cells illustrated (s D V, | are interpreted as
noo-malignant, as are the columnur cells in
No. 2, although they were found in & cuse of
adonocarcinoma of the common duct. Cells
with obvious malignant characteristios from
the latter caso are shown in D V, 4. The cells
lustrated in DV, 4, 5 and 6 are moro difficult
to interpret. They are relatively large and
were at first considered suspicious for malig-
nancy, However, no such evidence was ob-
tained at operation, and & lymph vode biopsy
wis diagnosed as chronic lymphadenitis, The
extenwive Intercellular levcocytic infiltration
of the larger cluster is consistent with the
diagnosis of a chronic inflammatory condition.
DV, 7 and §, show malignant cells found
in bile aspirated from the gall bladder in a
case diagnosed as carcinoma of the gall
bladder with metastases. Cells from another
case exhibiting similar oytologic characteristics
are shown in D IL 20, They were recovered
in a gall bladder aspirate from a case diagnosed
an adenocarcinoma presumably arising in the
hile ducts, The adenomatous type of the tumor
in both cases is apparent in some of the ilhus.
traterd chusters. Colls foand in fluid aspirated
from the billary duct of a patient with chol-
angiocarcinoma are depicted tn D IV, 19, In
this case there Is 0 possibility that the tumor
was metastatic from a carcinoma of the rectum
resected 61/2 years carlier.

CYTOLOGY OF THE RICTUM AND SIGMOID COLOM

The use of the cytologic method in the diag-
nosis of malignant neoplasme of the rectum
and sigmoid colon has recefved great impetus
In the past few years through the develop-
ment of improved tochnical procedures for
obtaining adequate material® *® The tech-
niques now in use aro described In Chapter 11,
pages 10 and 1L

Non-malignant cytology

The large intestine ix lined with a simple
epithelium consisting of columnar cells with
n stristed cotioular border and interspersed
goblet cells. The surface epitheliom s con-
tinnouy with that of the crypts of Lieberkiihn,




whore the columnar celly are lower and the
goblet cells much more numercus.

The sutface cpithelium undergoes esten-
sive However, only u few of
the cells found in rectal and colonic washings
are well preserved and retaln their columnar
form and their normal appesrance. The ma-
jority show marked degeneration and necrotic
changer,

The eytology of rectal and colonic washings
is relatively simple because of the structumal
uniformity of the epithelial lining of the large
Intestine and the asbsence of contaminating
colls from other organs. Undigested foodstuifs

Normal exfoliated cells show a limited vari-
ability in size and form, a fact which facili-
tates the recognition of cells derived from
pathologic lesions. A eytologle feature which
helps to distinguish between rectal and colonie
wishings @ the more {requent presence of

to that of the goblet cells,

Matignant eytology

Malignant eells from adenocsrcinomas of
the colon or rectum can be detected and idea-
tified with a high degree of accurncy because
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of thelr striking contrust to the relatively unl-
form exfoliated cells of the normal intestinal
mucosa and those of the benign palyps. The
malignant cells are ax a nule larger and show
marked miclear abnormalities characteristio
of malignancy. The clusters are well defined
and exhibit considerable crowding, iregnlar-
ity of pattern and loss of polarity. The cyto-
plasin b usually posdy preserved and the
intereellular boundaries are indistinet (D 1,
20,22 23 and DV, 14).

In some cases the malignant cells retain
their columnar form (D 1, 21 and D V, 12),
In DT, 21, from a case of carcinoma of the
sigmoid, the cells are relatively small and
the nuclear changes are not very pronounced,
loaving some doubt ss to whether theso cell
woups are actually malignant or simply
atypical. These celly were found in swab
smears taken from the area of the lesion, The
cells in DV, 12 show unmistakably malignant
features,

One of the changes characteristic of the
adenocarcinomas of the large intestine is the
elongation of the nuclei, which appears at u
relutively enrly stage and constitutes one of
the best criterla of early malignancy of this
rogion. Enlargement, elongation and some
hyperchromasia of the nuclei are among the
&rst changes by which the presence of a ma-
lignant neoplasm can be rocognized, as seen
in DV, I5 in which nonmalignant and
malignant cells from u very early adenocardi-
noms of the desoending colon are shown side
by side.

The elongation of malignant cells and of
their hyperchromatic nucled Is often extreme.
Some of these colls acquire forms resembling
the form of the “make” cells of the advanced
opidermoid carcinomas of the cervix. Being
somewhat smaller and more slender, they may
be appropriately designated us "needle™ cells.
When in clusters, they usually display an
irregular pattorn,

Carcinomas of the amus are better detected
by direct smesuts, although malignant ocolls
muy uleo be recovered in rectal washings
The cells are of the epidermoid type.




CHAPTER

VIII

Pleural, Peritoneal and Pericardial Exudates

Tur sxavmiation of fluid aspirated from the
pleural, peritoneal and pericardial cavities has
long been practiced by pathologists, though
less by means of smear preparations than by
sections of the cellular sediment, The descrip-
tions given in this chapter are based exclu-
sively on the examination of sediment smears
prepared and stained in accordance with the
principles used in the other applications. The
tochniques are given on page 11.

NON-MALIGNANT CYTOLOOY

The pleural, peritonea] and pericardial cavi-
ties are lined with a simple squamous epithe-
lium known as mesothelium. Fluid aspirated
from these cavities containg chiefly mesothelial
cells and a varying number of histiocytes, leu-
cocytes and erythrocytes. It should be bore
in mind that since an accumulation of fluid
in these cavities is a reflection of some patho-
logio process, there is a lack of adequate
material for the study of the strictly normnal
exfolintive cytology and the extent of the ex-
foliative process in theso cavities.

Desquamated mesothelinl cells tend to lose
their polyhedral form and become rounded
(E1,4,6,59, 10-12; and E 11, 1 and 2). Thelr
cytoplasm bs rather compact and stains light
pink with our standard Procedure No, 267;
although with other staining procedures it
appears to be predominantly basophilie. Tt
is finely vacuolated und often shows o light
ectoplasmic rim which may be an artifact due
to shrinking (E I, 4 and 9), The nucleus is
comparatively large and vesicular with a fine
chromatin network and one or more small,
relatively inconspicaous nucleoli. It {s usually

centrally located, although an eccentric posi-
tion Is not infrequent. Binucleation may be
seen occastonally but multinucleation is a
rire occurrence. Mitoses are more frequently
noted in exudate smears (E I, 7 and 11) than
in other smear types.

Normally, there is a relatively limited varia-
tion in the size and form of the mesothelial
cells and of thelr nuclel. However, In cases
of chronie infections and other non-malignant
conditions, such as cirrhosis of the liver, en-
largement of the cells und the nuclei beyond
normal limits, nuclear hyperchromasia and,
in clusters, anisocytosls, anisokaryosis, en-
gulfment and other atypical features may be
obsorved (E 1, 7,9, 12 and 17).

The histiocytes show a much greater varia-
bility in size and form than the mesothelial
cells, ranging from small cells of approsimately
the size of & monocyte to glunt multinucloated
forms (E I, 1-3). Their foamy and lighter-
staining cvtoplasin and its Jeas distinet outline,
their looser grouping pattern and the type and
form of their nucled aid in their differentiation
from the mesothelial cells, However, these dis-
tinctive traits are sometimes absent, particu-
larly in the more atypical forms, the identifica-
tion of which may be very dificult or even lm-
possible. Histiocytes in mitosls are found in
varylng wumbers In smears, indicating that
they oetively proliferate within exudates (E
L4 HI 1-3).

A cell form which i rather frequently seen
in exudntes is the so-called signet ring oell, the
nucleus and cytoplasm of which ure armanged
in the form of a ring around a large central
vacuole (E 1, 5, 13 and 15). Cells of this type



are seen quite frequently in cases of cirrhosis
of the liver. There is good evidence that histio-
cytes may assume this form, but the possibility
that mesothelial cells may also show this ex-
trome type of vacuolation cannot be ruled
out, A signet ring cell in mitoris is shown in
HIL 12

Histiocytos and  Joucocytes, particularly
polymarphonudears, are usually numerous in
cases of lnflammutory processes, The relative
predominance of lymphocytes carries some
suspicion of & malignunt neoplasm (E 1, 18),
although an excess of lymphocytes may also
be present in tuberculosis and in other infec-
tions. Active phagocytosis of leucocytes by
histiocytes may be observed during the re-
solving stage of un Inflammatory process.
Erythrocytes are generally present in exu-
dute specimens as the result of trauma and,
therefore, are of lttle diagnostic significance.
The presence of old fbrinsted blood or of
histiocytes which contain phagooytosed ery-
throoytes or blood pigment (heart faiture
colls) is suggestive of a pathologic condition
accompanied by extravasation of blood,

MALIGNANT CYTOLOGY

All malignant tumors of pleural, peritooeal
ar pericardial lining membranes with the ex-
coption of mesotholioma are of metastatic
origin. The fact that exfoliated soalignant
cells remain viable for a long time and pro-
liferate actively within the fluid of these
cuvities may account for their presence in un-
usually large numbers as well as for the rela-
tive frequoncy of mitotic figures in exndate
smears from some malignant cases. The fod-
ing of distinctly abnormal mitotic figures in
addition to other eriteria helps in establishing
a diagnosis of malignancy (H 1, 5-8, 10, 12,
14, 10-22; and H 11, 1, 3-8, 15).

EXUDATES

In most nstances the diagnosis of primary
and metastutie mulignaot tumors of the pleu-
ml, peritoneal und pericardial membruses i
based on general eriteria which are discussed
in Chapter TIL Only in cases in which the
original cell type of the tumar is rotained msy
ane have a clue as to its primary site. Tumors
metastatic from bronchogenic carcinomas of
the lung cystadenocarcinomas of the ovary
and adenocurcinomas of the breast and s
trolntestinal tract ure more likely to troves)
thelr eytologio type. Special stains for mucin
tay help in the disgnosis by demonstrating
the mucoid type of the cells® Melunotic
melanomas can be recognized by their char-
acteristic melunin inclusions. Neoplasms of
lymphold origin ulso have a distinctive cytol-
ogy. The differentiation of mesotheliomas (E
1, 20) from other malignant neoplasms, par.

types of metastatic tumors found in exudates
and o comparison of their cytologic featores
are given in the Discussions of plates E 1 and
E 1L

Aside from its role In the diagoosis of
malignancy, the cytologic examination of
exudato wpocimens is of particular value in
the study of the morphologic effects of virlous
therapeutic agents or modes of treatment. The
occurrence of degenerative and necrotic cy-
tologic changes and the ensulng numerical
decrease or oven ultimate disappearance of
the malignant cells can be followed by means
of repeuted smesr examinations and give a
fairly good indication of the effoctiveness of
the treatment. The reaction of other cells, such
ax histiocytes and lenoocytes, may also offer
additional information.




CHAPTER

X

Breast

Tue syoov of the exfoliative cytology of the
breast in both normal and pathologic condi-
tions has been rather limited, mainly becauso
ol the relatively infrequent oconrrence of
spontancous  secretion, Our  knowledge I«
therefore incomplete on a pumber of im-
portast points such as the extent of normal
exfolistion, the morphologle churacteristics
and range of variability of the exfoliated
elements and the possible presence of cyelie
changes, Secrction occurs more frequently in
chranie infections, duct papillomas or carci-
nomas and other pathologic conditions, but
aven in these conditions the cases with spon-
taneous dischargo ate not sufficiently numerous
to permit an extensive use of thiv diagnostic
method.

Vadous techniques for Inducing discharge
have been tried and have met with partial
success bat have not as yet been developed
to a point to be considered practical snd
generally acceptuble, A description of the
techniques for obtaining specimens and pre.
paring and ataining the smears s given on
page 1L

NORMAL CYTOLOGY

The mammary gland Is a compound gland
and consists of 3 number of independent units
ench having its separate duct system. The
lurger excretory ducts become dilated under
the areola, forming what is known as the
sinuy lactierons, and terminate at the summit
of the nipple by independent openings.

The gland reaches ity highest degree of
development during pregnancy and lactation.
In the resting stage its alveolar components
3

arn not fully developed and it is the duct
system which constitutes the bulk of the
gland.

The alveoli are lined with a simple epi-
thelium consisting of cuboidal or low colum-
var cells, the size and form of which depeand
upon the degree of secretory activity, The
ducts also are lined with simple cuboidal or
Jow columnar epithelium  which hecomes

breast includes a limitod tumber of cell types
wod is thus relatively simple. Most of the des-
quamated cells are of ductal origin and wre
derived chiofly from the epithelium of the
larger ducts,

Exfoliation appears to be very scant la
pormal cases, and In many instances the
smears are practically acellular or contain
only a few squamous cells from the region
of the nipple.

The cells found In pormal breast secretion
smears vary in size and form. Some are small
and appear singly or in deose and compoct
clusters, Their nuclei are relatively large and
often wrinkled, possibly because of shrinkage
at fixation, although cells with well-preserved
nuclel are also soen, The cytoplasm usually
shows distinet vacuolation,

In the larger cells vacuolation Is more pro-
nounced, giving to the eytoplasm a foamy ap-
pearance. The nuclei aro often cocentrically
Toested und are only slightly larger than those
of the smaller cells. Bis or multinucleation is
not infrequent. The large cells also appear in
clusters, some of which exhibit marked varia-




tion in the size of the cells (F 1, 1; F I, 1),

The origin snd nature of both large and
small celly ure still debated, The smaller cells
uppearing In compact clusters are apparently
desquamated ductal cells, but most of the
lurger cells have a striking similarity to histi-
ocytes found in Buids from other organe The
fonmy cytoplasm, the eccontricity and occa-
stonal kidoey shape of the nucleus, the inges-
tion of blood (F L 3), the loose grouping
pattern, and the diversity in stze of the cells
within & group are charncterdstics which these
cells have in common with histiocytes (com-
pare F I, 1, and G 1, 2). Furthermore the
fact that they are much more numerous in
cases of chronic inflammatory conditions, as
In mastitis, constitutes additional evidence in
favor of their histiocytio nature.

Ou the other hand the demonstration of a
lipaid substance within the vacuoles of the
large cells has led certain Investigators to
attribute to them a secretory function.'® It has
also been claimed that this secretory activity
follows o eyclic pattern, It is, of course, pos-
wible that bere wo are dealing with two types
of colls which, though morpbaologically in-
distinguishable, perform different functions,
one secretory and the other phagocytic, If
this proves to be true, then there s the pos-
wibility that the small undifferentiated celly
have the potentiality to differentiate into two
functionally different types, one secretory and
the other phagocytic, as is apparently the
case in the endometrium (sce page 26).
Factual support of this interpretation is not
yot available. However, there are good res-
sons to consider the large foamy cells as
potentially phagooytic cloments which are
structurally simitar to the histiocytes found in
other body fluids.

ATYPICAL (NOM-MALIGNANT) CYTOLOOY

Certaln benign pathologic conditions such
ur papillomas, cysts and chronic mastitis may
be recogaized by cleancut cytologle smear
patterns, In papillomes there is usally an
eafoliation of well-organized papillary frag-

BREAST

ments in addition to the single cells and small
dusters. The fndividual cells show enlarge-
ment, metaplasia, eogulfment, and vacuola-
tion which is often extreme. The nuclei do
not display, as a rule, marked devistions from
thelr normal size and structure (F 1, 6-7),
However, there are cases in which structural
utypia and nuclear enlargement wnd hyper-
chromusia sre noted, arousing o suspicion of
u malignant trunsformation (F 1L 3-8), In
other fnstances the cells are small and less
differentiated, as in F 1L 2.

In benign breast cysts an odequate speci-
men for eytologic study can be obtained by
neodle aspiration. Such may oon.
tain clusters of cells (F 1, 4 F 11, 7-10) which
may be cyst lining cells or fragmenty of papil-
lary projections, as are often seen in ductal
cysts, The larger fragments have o lobulated
pattern and the cell borders are rounded,
undd some have a cuticolar rim (F 11, 7-9).
The cytoplasm shows a fne, uniform vacuola-
tion. Many of the cells of this type are aci-
dophilic, theugh basophilic cells are often
intermized with the scidophilic ones (F 11,
10), Some of the cells, particularly those
which ure stroogly acidophilic, appear to con-
tain secretory gramles, The nuclei of well-
preserved cells are spherical (F 11, 7 and 8)
with some variation in size. Occasionally bi-
micleation may be observed (F 11, 9). In
some clustery exhibiting signs of degeneration
the nuclei are pyknotic or faded (F 11, 10).

In chrouic mastitis there is generally a
marked increase in the histiocytic clements,
Leucocytes arp present in varying numbers.
In some cases there is extravasation of blood
which is phagocytosed by the histiocytic ele-
ments. In acute infections there is a profusion
of polymorphonuclesrs, while the histiocytes
aro Jess numerous. Lymphocytes are  fre-
quently seen scattered sparsely throughout the
smear but rarely scquite much promisence.

MALIGNANT CYTOLOGY

The malignant neoplasms of the breast
which are maost likely 1o be detected by the
55




ATLAS OF EXFOLIATIVE CYTOLOGY

eytologic method are primary adonocarci-
nomas developing within the larger ducts,
Exfoliation apparently beging very early in

cells were found in smears prior to the ap-
pearance of clinical signs other than nipple
discharge. None of these cases had o palpable
mass, and subsequent operations revealed the
presence of early infiltrating carcinoma with-
out evidence of lymph node involvement. The
preoperative diagnosis of mulignancy in these
cases wus based exclusively on the cytolegio
Andings. Cells recovered in broast secrotion
wnoars from five cases of this category are
illustrated in F 1, 8, 9, 10 and 11; F 11, 1)-
16 and 28. The clusters in F 1, 8, 9 and 10,
and F 1, 25 exhibit a pattern resembling
that seen in papillomas. In the group of ms-
lignant cells showa In F 11, 11-16, the nuclear
changes are more pronounced and similar to
those scen o the advanced cases.

The recognition of malignant cells in breast
wunears §s based chiefly on nuclear criteria
such as enlargement, byperchromasta, irregn-
Larity in outline, and prominence of nucleoli
Thete changes are more distinetly expressed
in the advanced cases, Additional criteria
such as frregularity of pattern, crowding and
loss of Individuality of the cells are afforded
by the large clusters (F 1, 12-16, and F 1L
2-25).

A relatively frequent feature lu the carci-
pomas of the breast s the cupping of one cell
around another, giving the Impression of pha-
gooytic activity, although it is probable that
the engulfment is due to pressure (F 1, 11, 16
and F 11, 14, 16, 26 and 27). The same picture
may be seen in plearal or poritoncal exudates
in cases of metastatic carcinoma of the breast
(E 11, 13), This feature should not be con-
sidered as pathognomonic for carcinoma of
the breast, as it miuy alio be seen in other
carcinomas as well as in non-malignant cell

types.
Of the cytoplasmic changes, ane may men-

tion vecuolation which is often extremo (F 1,
10 and F 11, 17, 19), This also oceurs fre.
quently in papillomas.

In most cases malignant cells appear in
clusters, although in some Instances only
single cells may be found, The single cells
may be well preserved (F 11, 12, 15 and 24),
or they may be eytolized, with only scattered,
stripped nuclel appearing In the smear (F 11,
25), The abnormal structure and form, larger
size und hyperchromasia of these nuclel por.
mit their identificotion as malignant, The
urual absence of stripped puclei from nommal
smears facilitates their detection and correct
evaluation,

The presence of pocrotic cells in breast se-
cretion smears is another manifestation of
malignancy, Such cells may be numerous in
sotne cuses, whereas in others they are entirely
absent.

Mitotic fgures muy be seen In breast smears
from malignant cases but not so froquently
as in clusters of metastatic adenocarcinomas
of the broust observed in smears propared
from exudates,

Colls found in a scraping of an ulcerated
lesion disgnosed ay carcinoma of the breast
associated with Paget's disease are shown in
¥ 11, 26 and 27. They are cells from the deeper
layers characteristic of carcinoma, but no
oells were present which would muke possible
a cytologic diagnosis of Paget's disease, This
lutter condition may be diagnosed cytologi-
cally through the finding of superficial kera-
tinized colls with abnormal ouclei. The
presence of kematinization without nuclear
abnormality is seen fn Jeucoplakia.

Malignant changes in breast cvsts muy be
detected by the cytologic examination of fluid
usplrmted from the cyst. Smears from needle
blopsies of solid tumors prepared and stained
by our techniques alsa provide sdequate
materlal for & eytologic examination, but i is
felt that special training und experience in
pathology are necessary for the interpretation
of such material



Plates

"T'o assist the reader in making x more profit-
able use of this atlas, some comment on the
selection of the illustrations and their organ-
ization into plates &s In order. The plan of
arrangement as originally conceived provided
for groups or series of plates based on various
smear types, with separate plates for non-
malignant and malignant cell forms within
vach series.

Such an arrangement was doemed desivable
and would have been possible if all the ma.
terial from which ropresentative cells and
cell clusters wore to bo chosen for llustration
had been at hand ot the Initial stage of the
work, This, however, was not the case. The
selection and (llustration of representutive
cytolagic types were conducted gradually over
a period of many yeass, during which time
exfoliative cytology continued to advance
steadily and 1o expand into new applications,
made possible through the introdoction of
improved technical procedures.

In order to cover the new material which
was being accumulated, the original plan for
twenty-four plates of drawings was expanded
10 include twelve plates of photomicrographs.
This called for an addition of vew plates in
ench of the old series. In the digestive system
(Series 1), for example, the number of plates
was increased from two, as origimally planned.
to five. This was considernd necessary because
of new and important advances, chiefly the
gastric  balloon technique and newer pro-

cedures for obtaluing rectal and colonic wish-
ings, which made possible the procurement
of more satisfactory and better-preservod ma-
terial. As the new photomicrographic plates
were added after many of the original daw-
ing plates had been ongraved, some repetition
was unavoidable if the better matorial avail-
able was to be (lustrated.

Ou the other hand, the segregation of the
now-malignant from the malignast cells in the
new plites was found to be impracticable
because of spuce limitations. Exceptions to
the segregation plan were also made for the
sake of a close comparison of normal and
malignant cell types, as in the plates conoern-
ing dyskaryosis (A IV and A V), in which
vormal and corresponding  malignant cells
were iflustrated side by side.

Serios A through F deal with the exfoliative
oytology of various body systems, Series G
( Miscellancous ) includes four plates, each of
which is composed cither of groups of cells
found In various smears under many different
forms, such us histiocytes (G 1) and multi-
oucleated cells (G IV), or of specific cell
types found in particular conditions such as
pregmancy (G I1) or aftor imadistion (G
111}, Series H is devoted to the Hlustration of
mitosis a5 soen in smears prepored from
various body fluids. These special subjects
were treated on separate plates in order to
provide & more comparative picture of their
cytalogy,
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Female Genital System

Non-malignant squamous epithelial cells found in vaginal and cervical
aspiration or swab smears from normal women
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DESCRIPTION

Nen-malignent squamous epithelial cells found in voginol and cervicol aspiration or swob smeors from
normal women, Drowings x 525 except No. 19, which is x 1050,

1 snd 2 Superficial squamous celly, late folliou.
lar (preovulatory) stage, Vaginal smears. Gly-
cogen sorles® Ages 36 and 23 respectively,

3 and 4. Superficial squamous cells, early Jutes!
(postovulatory) stage. Vaginal smear. OG-
EA sories. Age 45,

5. Cells of the intermediste or navicular type,
Vaginal smear. Glycogen series, Age 50

6. Superficial squamous oells, carly luteal stage,
Vaginal smear, Glycogen series. Age 43.

7. Epithelial pearl, Case negative for malignancy.
Vaginal smear. OC-EA series. Age 29,

8. Corvical parabasal cells filled with glycogen.
Postmenopausal  patient receiving estrogea

therapy. Cervical snear. Glycogon series. Ago

52,

9. Superficial squamous cells showing completo
keeatintzation. Vaginal smedr. Glycogen serles.
Age 48,

10-12. Parabasal and comified superficial squam-
ous cells from & woman In early menopause.
Vaginal smear, Glycogon series, Age 43.

13-15. Parabusal (Nos. 13 and 14) snd supect-
cial squamous (No, 15) cells. Throe yeamns
alter menopause, Note relatively large nuclel
of tho supetficial celle Vaginal smear. Glyco-
gon mrics. Ago 49,

16. Acidophilic superficial squamows cell showing
wumerous  chromatin | granules. Early meno-
pausal changes with irregular bleeding, Vegi-
val smesr. Eosin-Water blun seriee. Age 49.

17 and 18 Superficial squamous cells, basophilic
(No. 17) and acidophilic (No. 18), contain-
ing blood pigment granules. Soventh day of
the menstrual period. Vaginal smear. Glyco
goo series. Age 43, (Compare with A I, 18
and G I, 8 and 7.)

19. Cervical parabasal cell (x 1050). Viginal
sunear. OG-EA sorics,
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Non-malignant squamous epithelial calls found in voginol and cervicol aspiration or sweb wmears from

normal women

Four types of cells may be recognized in

the laxt three varicties are shown in this plate.
The basal cells may be seen in smears only
when fragments of epithelium incloding the
bagal zone are exfoliated.

No, | illustrates a group of cells churacter-
istic of the late follicular stage of the normal
menstrual cycle. Three cells show varying de-
grees of cornlfication, whereas two others are
filled with glycogen, as indicated by their
fuchsin color, All cells have pyknotic nuclei,
and three contain chromatin granules which
apparcotly emanate from the nuclous. The
oells of the follicular phitse tend to be flat and
discrete.

Tho characteristic curling which is often
seen near the peak of the late follicular stage,
prior to or shortly after ovulation, is shown in
Nos, 2 and 3. Following ovulation the cyto-
plasmic granules often show acidophilia and

No, 5 illustrates o cluster of navicular cells.
Cells of this type are as a rule filled with gly-
cogen, as shown in ono cell of this group,
Their mmclel have an oval or elongated form
and are often folded and ‘or eccentrically lo-
cated,

A chuster of celly representative of the Juteal
phasa is shown in No. 6. The cells ure Jews
diserote und mote densely grouped and have
layger nuclei than those of the follicular phase,

Epithelinl pearls are not infrequent in vagi-
nal emears, more particularly in smears show-
ing high comification. The pear] fllustrated in
No. 7 consists of normal cells and does not
indicate a malignant condition. Pearls with
abnormal cells and nuclel may alsa be seen In
certain pathologio conditions, as in superficial
cell dyskaryosis associated with a high estro-
genle Jevel,

The cells illustrated in No. 8 ure large para-

basal cells of ectocervieal origin that are
loaded with glycogen. They are characteristic
of a high cervical epithelium of the glycogenic
type. Hormones stimulating epithelial growth
in the cervix, such as estrogens, may cause the
appeurance of such cells in the umears. It &s
of interest that similar cells may also be seen
in prostatic secretion, most frequently follow-
ing hormonal therapy (see B 1, 7).

Complete keratinization of the superficial
squamous cells, as indicated by orungeophilia
and total resorption of the nucleus, is often
seen in vaginal smears (No, 9), Such keratin-
ized cells are generally of ectocervical origin.
When they occur in large numbers, they may
bo interpreted as suggestive of keratosks or
loukoplakia.

After menopause the cytologic pattem
varies greatly, Its distioctive type depends
largely upon the prevailing hormonal status.
The most characteristic cells found in post-
menopausal smears, particularly in those of
the atrophic type, are round or oval parabasal
culls with a relatively largn pucleus (Nos, 11~
14). They are ofton vacuolated (Nox. 11 and
14} und arc ss a rule pooe in glycogen (com-
pare with No. ), u fact which indicates a
rather Jow estrogenic level. In general, post-
menopausal cells are basophilic and are
smaller and stain lighter than cells from
younger women. Cytoplusmic granules may
be swen (No. 15) but are rarely prominent.
When the estrogenic level i high, one may
find in the smearnt cornified cells intermived
with the parabasal (No. 10). However, theso
comified colls differ somewhat in size and
appearance from those found during the folli-
cular phase of the pormal menstrual cyde
(compare with No, 1),

Superficial squamous cells sometimes con-
tain an unusually large number of chromatin
granules, some of which are in direct contact
with the nucleus (Na, 18}, The granules may
be soen in # variety of casos, and their signifi-



A | DISCUSSION

cance for diagnostic purposes Is not clear.

Cells with hemosiderin granules (Nos, 17
and 18) may be scen occasionally in missed
or incomplete abortions, in stypiosl bleeding,
or even in the late stage of the normal men-
strual perdod. The high refractiveness, yellow-

ish tint and charecteristic grouping of the
granules belp toward their idemtification.
A high magnification of s postmenopasusal
parabasal cell (No. 19) shows moro clearly
the pale and structureless appearance of cells
of this type.
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Non-malignant epithelial cells found in vaginal and cervical aspiration or
swab smears in normal ond pathologic conditions
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DESCRIPTION

Non-molignant epitheliol calls found in voginal ond cervical aapiration or swob wmears in normal and

pathologic condifions. Drawings x 525,

1. Cells with large, hypoctwomatic nacled char-
sctetiatio of a sendle state.
Vaginal smear. OCG-EA series, Age 84, 23
years afler menopause.

2. Atypleal cervical oells, showing nuclear hyper-
trophy and para. or perinuclesr vacuolation.
Vageal smeur. OG-EA series. Age 25 Chronie
cervicitis,

8 and 4. Atypical cervical cells. Viginal smesr.
OCG~EA wevion, Ao 54, 7 years after meno-
pause. Cervical polyp, chronic ceevicitis, Tri-
chomanas infestation.

5 and 6. Cervical cells with nucle(

found I & case of carcinome of the cervix,
age 50; No, 6, in a normal caw, age 30.

10 and 11 Atypical non-malignant cervical cells
of the splaous type showlng hyperchromasie
sl large vacvoles. Vaginal smesr. Eosin-
Water blue series. Age 07, Pathologic diag-
nosds; adenouscanthama of the uterus.

12 Atypical cervicul cells. One cell s orangeo-
philic. Vaginal smear. Eodo-Water blue
series. Age 28, Chronic cervicitis,

18, Cervical colls showing vacuolation and multi.
nucleation. Cervical aspiration smesr. OG-EA
series. Age G2, menopause. Prolapaed uterus,

14, Gervical epithelial colls, with spindlelke
form. Endocervical swabi smwar. Glycogen
serdes. Age 38, Thirteenth day of the period.
History of estrogenic therupy,

15, Trichomonads, one in the process of budding,
Notw naclei and flagolla. Vaginal smear. Eosin-
Water blue series.

18, Trichomonad stained by the Bodian technique.
Vaginal smear, Age 26,

17, Cells with distinct perinuclenr vacuolstion as
often soens in Trichomonas infestation, Vagl-
ol smoeer. Eosin-Water blue serles. Age 44,

41. Cluonie cervicitly, Monilia, Nabotldan
of cervix,

T eg—]
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pethologic

A large cluster of cells from a vaginal smear
taken 23 years after menopause Is shown in
No. L The cellular borders are indistinct, The

Theqtdﬁhdnchmmhla&ccp-
pearance of stripped ouclel, some of which
tend to form aggregates as fudicated in the
center of No. 1. Aggregates of such stripped
nudlei are found more froquently o endo-
cervical smears of the advanced menopausal
{senile) type.

Nos. 24, 9, 12, 13, 17 and 19 show chustors
of atypical cells found in vaginal and cervical
ymears in non-malignant conditions such as
chronle cervicitis, eroslon, cervicul or endo-
cervical polyps, uterine prolapse and Tricho-
monis fnfestation. These clusters present vari-
ous atypieal features such as cellular and
nuclear bypertrophy, vacuolation, elongation
of ecells and their nuclel, an irregular patterm,
s lack of sharply defined cellular horders,
mnltinnclention and engulfment, Such struc-
tural deviations have been found to be within
the range of variability observed fn chronic
inflammatory and other non-malignant losions.

Nos. 5 and 6 show karyolysis in two para-
basal cells, the former from a case of cervical
malignancy, the latter from a non-malignant
case. Karyolysis oceurs not only in malignancy
but abo in chronke inflammatory und other
conditions and may be observed normally in
smears from senfle women.

Nos. 7 and § show ormngeophilic parshasul
cells in which the nuclel have been totally re-
surbed. Such cells found in vaginal smears do
not indicute the presence of malignancy,
whereas colls with a similar appesrance in
sputum or in bronchial washings (“ghost”
cells; soe C 111, 14) wre suggestive of a bran-
chogenie epidermold carcinoma.

Atyplcal ectocervical eells of the spinous
type showing elongation and pronounced
vacuolation are illustrated fn Nos, 10 and
11. They were observed in & vaginal senear
of a woman with sdenoacanthoma of the
uterus assoclated with chronic cervicitie. In
& previous monograph they were interpreted
as adencacanthoma eells™ but we are pow
inclined to interpret them as atypical cervical
cells from the stratum spinosum of the cervix,

Squamous cells with a spindleike form
are llustrated in No, 14. The normal structure
of thelr nuclel precludes thelr Interpretation
s malignant epidermold cells (compare with
A VIL, 6, 14, 15 and 18), In this case there
i 4 histary of estrogenic therapy which might
have been respomsible for this atypia.

Nea. 15 and 16 illustrate four trichomonads.
One s in the proceay of budding, whereas the
other three show some of the flagella, particen-
larly No. 10, which has been stained with the
Bodlan technigque. The small elliptic pucleas
is very churacteristic and constitntes the best
criterion for the identification of trichomonatls
in smears staloed with our standard pro-
cedures.

The perinuclear vacuolation which is fro-
quently observed In exfolisted vagimal and
cervicsl colls in cases of Trichomonas infes-
tation is shawn in No. 17,

The cluster of atypical cervical cells shown
in No, 18 was found in the vuginal smear of
s woman with 4 prolapsed eervical stump.
Tho smeir was overstained with bematoxyling
this may account for the apparent hyperchro-
masia. The colls are interpreted as normal on
the basis of thelr nuclear structure.

No. 20 llustrates three unusually long gly-
cogenic cervical cells of the tadpole type
{ compare with A 1, 8). Despite thelr atypical
form the benign character of these cclls is
cvident (compare with A IV, 2),

w7
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Non-malignant endocervical cells found in cervical and endocervical smears
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DESCRIPTION

Non-molignont endocervical cells found In cervical and endacervical wmean. Drawings x 525 with the

exception of No. 20, which s x 1030

1. Endecervical clliated and mucald cells illus

2, Endocervical cillated and mucold cells. Cervi-

mucin. wspiration smear. Speclal mu-
cin stain,
0, Endoceryvical colls showing snbokaryoals and

chromatin protrugions. Cervical aspivation
smear, Glycogen series. Peak of follicular ac-

tivity
10, Fragmnent of ciliated epithelivm showlag mul-

11, Mucsid cefls. Cervical sspiration smear, Gly-
cogm weries, Age 46.

12. Ciliated colle. (Same caso as No, 11.)

13-15. Gilisted celly, somn of which are mwilting
cleated. Endocervical smear. OG-EA sories.
Age 34.

16. Stripped  eodocervical nuclel. Cervical aspi
ration smear. Clycogen series. Age 35, Ad:
vanced follicular stage.

17. Stripped endocervical nueled und ane ciliated
cell, Corvical sapiration smear. OC-EA series.
Age 52 Menopause, Note faded hypockss-
tmatio appearance.

18, Croup of tull, columpar mucold cells. Cervical
uspiration smear, Glycogen series. Age 55,
Cervical polyp,

19. Tall, columnar muoooid oclls.  Endoorrvicsl
snear, OC-EA series. Age 84, Nabothlan cyst
of the corvix.

20, Four uclei from No. 16, Magnification 1050
dismeters to show detailed nuclear structure,

21, Atypiral endocorvical columnar oells, “stout”
type, showing some hypertrophy and vucuols-
tian, Cervical sypiration smens. Glycogen ser.
fex. Age 46, Cervical erosion.

22, Hypertrophic endocervical cells. Endocerviosl
smwar. Glycogen setfes. Age 27. Normal prog-
nancy. (Courtesy of Strang Prevamtion Clinic,
Momorial Center, Now York.)

23, Endlocoryvioul cells showing some hypertrophy.
Cervicul aspiration smear, OCG-EA sorics, Age
19, Incomplete abeortion,
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DISCUSSION

Non-malignant endocervicol cells found in cervical and endocervical smeors

Normal endocervical cells of the secretory
{mucold) and ciliated types are (llustrated in
Nos. 14, 3, 7, § 10-12 and 13-15. Cells in
side view roveal their columnar form, which
cannot be visualized in clusters viewed from
their basal (proximal) or sperficial (distal)
surfuces. It has been observed that the cellular
borders are thicker at the proximal than the
distal end of the cells. This may be the reason
that clusters presenting thelr basal surface to
view show i honeycomb pattem as illustrated
in Nos. 5 and 7. A fow cells an the upper right
froe surfuce of No. 7 show the colummar type.
The mucoid content of the socrotory colls may
be demonstrated by special staining as in Nos,
4 and 5

Cilisted cells in eodocervical smears are
often seen intermived with secretory cells.
Cilisted oells may alio be poted in sections
af the endocervis®™ in both the lining epi-
thelium and the glands, but not s frequently
a5 in endocorvical smears. This is probably
because their demonstration is easier n smeans
where cells are preserved in toto than in
sections.

Ciliated cells can be recognized ns such not
only by their cilla, when present, but also by
&cmwmﬁwh-lm
and the characteristic
they often exhibit (No. 2). ‘l‘bnylavwml
or slightly oval nuclei contrasting with the
more pronounced ovoid shape of the nnclel of
the secretory cells, They are often multinu-
cleated (Nos. 10, 14 and 15), a trait which
cannot be well discerned fn sections. Tt
appenry that multinucleation in exfolisted on-
docervical cells s more common after meno-
pause (No. 10),

Multinucleation is not limited to the ciliated
endocervical cells. It is frequently seen In
cillated celly extollated from the bronchial
mucosa (C 1), Multinucleation in iself, ob-
served In well-differuntiated cells with nor-
mal nuclel, is not considored a criterion of

malignancy,
No. 8§ illustrates an aggregation of endo-

cervical cells some of which have undergone
cytalysls resulting in the sppearance of many
stripped nuclel (seo also Nos. 16, 17 and 20),
Stripped endocervical nuclei are not uocom-
mon and sometimes show marked varfation in
size (No. 8). This Is frequently seen in
assoctation with a high estrogenic indes near
the peak of the follicular phase® in hyper-
estrin states, in hyperplasias, or during estro-
gonle therapy., The structure of stripped
nuclei &, as & rule, normal The muclecli are

distinet and stand out In contrast
to the relatively pale chromatin net (No, 20).

It should be noted that in endocervical cells
encountered in smears of advanced post-
menopausal or senile women, the nucleus b
often distinetly hypochromatic (No, 17).

A rather ususual feuture seen In endocervi-
cal nuclei, chiolly of the cilinted cell type, &
a protruding knob of chromatin in the distel
pole of the nuclous. Such nuclel are shown
in No, 9 and also in a few ciliated cells of Nos.
1 and 2 and in a few stripped nuclel of Nos,
6 and 36 They ure mast frequently observed
In canditions in which there i3 some nuclesr
uctivation, as in rogenemtion following an
erosion, or after hormone stimulation, par-
ticularly estrogenie; but their full significance
is not clear. The presence of this change in
well-preserved cells procludes its interpreta-
tion as a degenerative process. [n some nuclel
the strands of chromatin appesr o converge
and ure continuous with the protruding knob
(Now. 6 and 9). A similar chromatin knob
may be seen abwo in ciliated cells of other
organs, such as those of the bronchial mucosa
{C 1,5, 9 and 20) or of the nasopharyne, and
more rancly in cells of the mucoid type.

In No, 15 a group of tall colummur cells
contalning mucln s Mustrated. Though found
in a case of cervical polyp, these cells are not
necessarily diagnostio of this condition, The
samo romark applies to the very tall cells
shown in No, 19, found in the case of & woman
with a large Nabothinn cyst which was rup-
tared] during the examination. Very tall und

LR




slender columnar cells are probubly derived
from endocervicul glands and Indicate a hy-
pemotive and crowded epithelium with a pos-
sible formation of pupillary projections or tufts.

No. 21 illustrates cells of a type repeatedly
noted in corvical erosions. Such cells haveo a
columnar form but wre stouter and show

content of cells of this type may be demon-
strated by special staining,

w12

A group of hypertrophic endocervical cells
from sn endocervical smear of a pregnant
woman is (Hustrated in No. 22. The cluster in
No. 23, from a case of incomplete abortion,

colls and their nuclei. This may be an under-
Iying factor in the relutively froquent sppear-
ance of atypical cytologic und histologic ple-
tures during pregnancy,
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Female Genital System

Normal epithelial cells and corresponding cells of the early malignant
(dyskaryotic) type found in vaginal and cervical smears
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DESCRIPTION

Normal epithelial cells and corretponding cells of the early maligaant (dyskaryotic) type found in vaginal

and cervical smears, Drawings x 525,

1. Superficial cell dyskaryosis. Vaginal wmear.
Eostn-Water blue seties. Ago 54 No blopsy
was performed, and smears tuken 10 years
later showed no aboormal colls. This is conaid-
ervd u reversible camn.

l'l'-dpabmllwlhmthzdum.nd

Intracpithelial
the cervis. (Same eave as A VLI, 12)

8. Cluster of superficial squamous celly showing
dyskaryotio changes. (Same case as No, 2.)

4. Noermal superficla]l squamous colls. Cervical

5. Cells showing characteristion of superficial oell
dyskaryosls (compare with No. 4), Cervieal
supiration tmoar, OG-EA sorfes. Age 47, Su.
pracervical bysterectomy, 8 yomrs prior to
unear. Cervical stump removed following
smear report. Pathologic dingnosis: epider:
mold carcinoma fn sty of cervix with down-
ward growth along glind ducts. (Ssme cue
AV, 6 7Tand8)

&hp-‘chlquxmmuﬂccdﬂbﬂhudnm

7. Normal navicular cells, containing glycogen.
Cervical awpiration smear. Clycogen series.
Age 44, Fourtoenth day of cycle.

8, Cells of the navioular type with characteristics
ol dyskaryosis (compare with No. 7). Vaginal
swur, Glycogen series, Age 44. Blopsy nega-

tve

0, Chuster of cells displaying dyskaryotic chamges.
Thelr form Indicates a transdtion from the
naviculur to the superficial type. Note the ex-

16, Narmal oervical parabasal celle Cervical o
pirstion  smear, Clycogen weries, Age 61
Surgical menopause.

11. Cells of the parabusal type showing nucear
activation snd hypertruphy, Vaginal smear.
OG~EA series. Age 30. Biopyy petformed 34
yeurs after the smear wan taben showe the

presence of an intraepithelial carcinoma of
the cerviv

12 Dyskaryotio cells of the parabam! type (com-
pere with No. 10), Cervical aspiration soesr.
Glycogen series. Age 48. Pathologle dagnosis:
intracpithelial corcinoma of the corvix,
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DISCUSSION

Normal epithelial cells and corresponding cells of the ecrly malignont (dyskaryotic) type found in vaginal

and cervical smeors

Nonmal squamous colls of the superficial
type am illustrated in No, 4, intermediate or
pavicular i No. 7 and parabasal In No. 10,
Cells of the above theee types exhibiting dyx-
karyotic changes are shown in Nos 1, 2, 3,
5 06,8 0and 12

These changes affect chiefly tho nuclous and
consist In enlargemnent, irrogularity in form,
hyperchromasia and bi- or multinucleation
(page 30}, In the superficlal and navicular
dyskaryotic cells u perinuclear “cavitation” iy
often present (Nos, 5 and 9). A very high
nuclear-cytoplasmic mtio and sometimes au
atypical vacuolation are charucteristic of the

cells of the parabasul type (No.
12 and A V, 4, 6 and 8).

The cells shown in No. 11 wore originally
evaluated as suspicions but inconclusive. Since
an intracpithelial carcinoma was found in a
blopsy performed 5 1/2 yeurs later, it s likely
that these atypleal parabasal cells represent
carly dyskaryotic changes.

1t is mot Infrequent to find dyskaryotic cells
of more than opo type iutermized in smears
from one caso (page 30), No, 5 shows dys-
laryotic colls of the superficial type. Dyskary-
otic parabasal cells from the same case are
Musteated in A V, 6, 7 and §,

In some instances, particularly in cases of
superficlal cell dyskaryosts, a gradual digap-
pearance of the abnormal cells, indicating a
regressive course, has beea noted in repeated
smears. Two cases of this type are Mustrated
in Nos. 1 and 8. 1o the caso of No. 1 no biopsy
peared and there was 0o recurreace over a
period of 10 years. This case may bo consid-
ered an example of spontaneous reveesibility
of a superficial coll dyskaryotic pattern.

In the case illustrated In No. 8, smears
taken before the blopsy contained dyskury-
otic cells of the superficial type, but in smears
taken after a cervical biogsy no abnormal cells
were present, The biopsy showed vo ovidanco
of carcinoma. However, in view of the fact
that complete absence of abnormal cells has
been repeatedly noted in smears token after
positive as well as pegative biopees, it Is
questionuble whether such cases can be cited
s conclusive proof of spontanocus regression,
It is, of course, possible that in some of thase
cases the Josion was limited to & small fotra
epithelial area and wis elther removed by
biopsy or subsequently desquamated fn an
secentuated exfollative process caused by the
blopsy procedure.
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Normal epithelial cells and cells of the early malignant (dyskaryetic)
type found in cervical smears
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DESCRIPTION

Normal epitheliol cells and cells of the eorly molignant (dyskoryatic) type found in corvical smears.

Drowings x 525,

1, Parabasal oulls showing nuclear enlargement
sndd hiswcleation (compare with Nos. 8, 7 and
B). Cerviczl smoar. OG-EA sorice. Age 45,
Tathologie diagnosks: elwonle cervicitis. (Cour
tesy of Strang Prevention Clinie, Mesnorial
Conter, New York.)

2. Endoowrvical colls, showing same variation
in the size of the nucked. Corvical aspiration
mmear, Clycogen serios Age 48, Surgical
menogsuse,  Pathologic  diagnosis:  chronke
cervicitia,

3. Cervical cells axlibiting pronounced vuouvols-
tion. Cervical wspiration smear. Glycogen
series. Age 44, Pathologic diagnosis: chronic
cystic cervicitis following cervical smputution,

4 Cervical colls showing ruclosr changes char-
mnddmﬁluﬂyvm

Cervical aspiration

0-8. Dyskaryotic cells of the parabasal type,
Same colls in No. 8 am acidophilic. Atypical
vacnalstion is shown i No. 8. Cervical aspira-
tion amenr, Glycogen seriex. Pathologic diag-
nosis  epidenmold carcinoma in situ of the

corvix with downward growth
ducts, (Sume case a3 A IV, 5.)

0. Cluster of normal endoceryvical cells. Cervieal
mapination smear. Glycogen series. Age 40,
Nn;lnlm (Compares with Nos. 2 and
10,

10, Endocervical colls showing dyskaryotio chung-

aloog gland

wcond,
conlzation of the cervic 26 months after the
first positive smear revealod 3 very early in
vaslve epidermold carcinoma of the cervix.
(Same cuse & A X1, 0.)

11 Ove cluster of varmal endocervical mucok!
cells and two single atypical endocervical cells
with nuclel showing enrly malignant clianges.
Cetvical asplration smear. Glycogen series,
Ago 07, Pathologic diagnotiu carcinoma in
situ of the corvix.

12, Chister of endocervical dyskaryotie cells. Nate
one mitotic figure. Cervics) wspiration smear,
OG-EA serics. Age 67, Puthologie diagnosis:
mhmdthm(wu
Strang FPrevention Clinic, Memorial Cedter,
New York.)

13, Cells showing changes characteristic of en-
dooervieal  dyshacyosis. Cervical wspiration
mear. OG-EA series. Age 35 Pathologie
disgnosds: prelnvasive squamons cell carch
nowma of the corvix, (Courtesy of Strang Fre-
vention Clinke, Memorial Center, Now York.)






DISCUSSION

Naemal spithelial cells and colls of the early malignant (dyskaryatic) type found in cervical smean

No, 1 shows nuchear enlargement and binn.
cleation in non-malignant parabasal cells,

Marked vacuolation is illustrated in the
cells of No, § (benign) and in Nos. 4, 5and §
(dyskaryotic). 1t is not the vacaolation alone,
bot its combination with nuclear atypla that
roveals the malignant character of the cells,

A comparison of Noa. 2, 9 and 10 shows the
difference In appearance between normal
(No, 9), normal with ouclei
(No, 2) and dyskaryotic (No. 10) endocervi-
cal cnlls.

The difference in the patterns of endocervi-
cal (No. 10) and parabasal (Now, 6-8) cell
dyskaryosis can be seen by comparison. The
distinction between endocervical and pam-
basal dyskaryotic or even pormal cells is at
times difficult, as endocervical cells often
exhibit metaplastic changes. In singlo colls the
distinction is more diffienlt,

No. 11 (llustrates, side by side, a cluster of

normal endocervical columnar cells of the
mucoid type and two slightly metaplastic en-
docervical dyskaryotic cells.

A mitosis within a cluster of endocervieal
dyskaryotic cells is shown in No, 1Z It has
no distinetly aboormal features and therefore
should not be interpretod as giving evidence
of malignancy by itself, but it indicates the
prosence of proliferative activity. Normal mi-
toses are seen in endocervical cells when there
is regencrative activity as in bealing erosions.

The cell clusters flustrated in Nos, 6-5 are
from a case of mised dyskaryosis (superficial
and parabasal). Superficial dyskaryotic cells
fram the same case are shown in A IV, 5

In two caves, Nos. 5 and 10, the biopsy per-
formod whon the fint positive smears wore
taken was negative. The existence of an intra-
epltholial carcinoma was proved pathologi-
cully In one case 14 mounths later and in the
other case about 2 years later,

-
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Cells found in vaginal and cervical smears from early and advanced cases
of malignancy of the female genital organs
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DESCRIPTION

Cells found in voginal and cervicol smears from early ond advonced coses of malignancy of the female

genital orgons. Drawings x 525,

L. Mulignant opidermoid coll (anake coll typo),
Vaginal smear, OC-EA serios. Postmenopaus-
al state, Pathologic dlagnosls: carcinoma of
the cervis, Grade 11,

2 Malignant  epidermakd  oells  (spincle  cell
type). Vaginal smear. OC-EA series. Age 38,
Fathalogie

diagnosis: squagnons el carck
noma of the corvix.

4 Large malignant epidermoid cell.  Vaginal
smear, OC-EA series. (Same case ms No. 2.)

4. Sand 6 Malignant epidermoid cells (snake
cell type). Vaginal smesr. OCG-EA yeriex.
(Same case us No. L)

7. Malignant epidermoid cell (tadpole type).
Vaginal smear, OG-EA series (Same case as
No. 1.)

15 Malignant cells. Vaginal smaasr. OC-EA series.
Age 28 Pathologie dingnosis: squamous cell
carcivoma of the cervix, Grade 11111

16, Malignant eells of the parabasal type. Vagisal
wnear, OC-EA seriee. (Samw cuse as No, 2.)

17. Malignust cells of the parabasal type. Vaginal
smear. OC~EA sorios. (Same case as No, 9.)

18, Malignunt cell of the parsbasal type. Viginal
snear. OC-EA sories. (Same cave anv No. 1.)
19, A cluster of malignant cells of the endocorvi-

mhdmdduuﬂ;ﬁlnuyclmah
by smears. Patbent alive and wall 8 yesrs after
total hysterectamy,

20-22 Malignant cells from two cases of oph
dermoid careinoma of the yulva, Geade IL
Vaginal snesrs. OG-EA series,

23. Malignant cells. Vaginal smear, OG-EA series.
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DISCUSSION

Colls found in voginal ond cervicol smears from eorly and odvanced coses of malignancy of the femole

genital orgons

are shown in Neos, 1-7, Nos. 1, 4, 5 and 6 rop-
rescut tho so-called snake type; No. 2, the
spindle type. No. 7 has a tadpole form, while
No. 8 pictures a large, bizarre cell. Many
cells of the above types show acldophilia
Cytologie chunges corresponding to those ob-
served in carcinomas of the cervix may be
seen also among cells exfoliated from epider-
moid carcinomas of other organs such as the
lung (C IV),

In Nox. 10 and 28 the endocorvical type of
dyskaryosls is clearly recognizable. In both
there s evidence of proliferative sctivation of
the nucleus and proncunced anksokaryosis. In
No. 19 {rradistion was sdministerod before #
blopsy was taken but a subsequent biopey
showed arcss of abmormal inter-
proted as malignant withoot evidence of In-
vasion,

The rolatively larger size of cells derived
from epidermoid carcinomax of the vulva in
comparison with conresponding cells from
carcinomus of the cervix is shown in Nos. 20-
22 (compare with No, 16).

1 No. 23 the nuclear structure & not mark.
edly abnormal, but there i an frregular
pattern which Is suggestive of malignancy.

The cells illustrated in No. 24 are from the
vaginal smear of a case diagnosed #s adenoa-
canthoma. They show extreme squamony
metaplasia, marked nuclear abnormalities and
degroemtive changes. The tumor was endo-
metrial In origin and extended into the endo-
cervix, secthony of which showed wreas of
squamous metaplasia adfacent to typical aden
ocarcinomstous areas.

The cells of No. 25, which are derived from
a squamous ceoll carcinoma of the cervix, in-
dicate an endocervical origin, aithough their
type fs not clearly defined. Note the extreme
vacuolation of the nucleur of the lower ol
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Female Genital System

Malignant cells found in vaginal and cervical smears from cases of
carcinomas of the cervix and vagina
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DESCRIPTION

Malignant cells found in voginal and cervicol smears from coses of cordnomas of the cervix and vagina.
Drowings x 525 except Nov. 9, 10 and 11, which ore x 1050.

1 and 2. Eadocervical smear. Glyoogen series.
Age 50, Pathologic dingnosis: carcinoma of
the cervix, Grade I Primary diagnosis by

logle diagnosls: squamous coll carcinoma of
the cervix. (Same case as A XI, 13.)

4. Vaginal smear, Glycogen seriny. Age 67, Path-
ologle diagnosis: squamous cell carcinoma of
the cervix, Geade 111, (Same case as Nos, 13-
19.)

B. Vaginal smear, Clycogen serfes. Age 50. Puth-

4. Vaginal smear. OG-EA series. Ago 74, Pathy-
logic dingnowis: squamons coll csrcinoma of
the cervix

9, Same cluster of colly seent [n No, 8, magnified
(to 1050 dintneters) to (lustrate the pattem
of chromatin distribution,

10 and 11. Vaginal smear. OG~EA sevies. Age

30, Pathologic dingnosis: squamous ocfl carci-
noms of the cervix, Stage 1L The eells are
magnified (to 1050 diametors) to show the
machear pattern, In No. 11 note the furrowing
of the pucleus und the aggregation of chroma-
tin in large clamps.

(Same cuse as A IV, Nos, 2 und 3.)

13-19, Same case us No. 4. No. 13 shows typical

stratification. No. 14 [flustrates epidermoid
malignant cells of the sake cell type, Two
ovells in No. 17 and ove in No. 19 show karo-
lysis. No, 19 (lhmtrates stratification and many
other cytoplasmic and nuclesr

of sdvancod malignancy.
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DISCUSSION

Malignant cells found in voginal and cervical smears from coes of carcinomas of the cervix and vagina

With the exception of Nos. 1, 2 and 12, the
cells shown here are from advanced cases,

Nos. 1 and 2 {llustrate & case of an early
curcinoma of the cervix, Grade I, in which the
diagnosis was made primarily by the exami-
nation of smears,

The cells Mustrated in Now, 6, 14, 15 and

cal stratification is illustrated in Nos. 12 and
13

Malignant epidermoid cells should ot be
considerod to be necessarily derived from the
SUAMOuS of the ectocervix. Carel-
nomas originating in the endocervix may show
marked squamous metaplasia resulting in the
exfoliation of malignant cells of the epider-

maid type.

cells often show eosivophilia
[No, 6) or orangeophilia (No, 14), probably
owing to comification or keratinization.

No. 5 shows a group of dedifferentiated
malignant cells, In spite of their deformation,
thetr structural chumcteristios are suggestive
of an endocervical origin.

No. T compares with A VI, 23, Despite the

absence of striking nuclewr abvormalities,
both groups are interpreted as malignant on
the basis of an abnormal pattern in combina-
tion with nuclear atypia. The case illustrated
In No. 7 of this plate is of purticular diagnostic
interost. Repeated vaginal smears taken at the
Kate Dopew Strang Provention Clinic of Me-
morial Center, New York, were

positive for a period of 11 months, Five hiop-
wies performed during this period showed
chronke cervicitis. Because of the positive cy-
tologlc findings, the patient was hospitalized
undd a thorough gynecologic examination re-
vealed the presence of a concealod carcinoma
of the vagine. Tisyue sections examined after
hysterectomy confirmed the malignant nature
of the loxion and showed extension to the
endocervix.

The structural chamacteristics of malignant
nuclel are shown more clearly in the enlarged
drawings (Nok 9, 10 and 11). Such nuclear
patterns are not infroquently seen in malig-
nant cells and are fairly characteristic of

A distinetly abersant pattern with marked
pichear shoormalities is shown in Noo 19,
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Non-malignant endometrial cells found in vaginal, cervicol
and endometrial smears
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DESCRIPTION

Non-malignant endometriol cells found in voginal, cervical ond endometriol smeans. Drawings x 525.

§~10. Endometrial colls, menstrual phaso. Vagi-
oul soears, OC-EA serles.
1-0 and 7, Eacly stage.
4. Early stage, Case of sterility.
5. Early stage. Sterlity asociated with poriods
of amenorrhes,
0 and 8-10. Late stage, Sth to Sth days,

11. Two clusters of endometrial cells, one show-
It lovcooytic infiltration. Vaginal wmear, Gly-
cogen werdes. Age 44, Pathologio diagnosin
hyperplasia of the endometrium with mets-
plagia,

12 and 13, Endometrial eolumear eolls, ciliated
(No. 12) and mucoid (No, 13), Endometrial

14, Endomotrial  columnar  cells, Endometrial
wmonr, Glycogen series. Age 51, Manopause,

15. Endometrial columnar cells from o smoar
taken the 14th day of a normal period. Endo-
motrial smear, Glycogen series, Ago 50.

18, Endometrial cell cluster showing leucocytic
infiltration. Vaginal smexr. OG-EA series. Age
52 Pathologio diagnosis: chronic endometritia.

17. Atypicel endometrial onlls invaded by louco-
cytes. Carvical smear taken 2 days after curet-
tage. Glycogen series. Age 50,

18 Clusters of endometrial cells. Tenth day of
the period, Vaginal smenr, OCG-EA sories. Ago
44. Pathologic diagnosis: mild esdometrial
hyperplista.

19, Endometrial cells with marked lencocytic in-
filtration, Vaginal smiear taken oo the 4th day
after curottage. OG-EA serfos. Age 26, (Com-
paro with A IX, §)
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Non-malignant endometrial colls found in voginal, cervicol ond endometrial wmears

Cells from the endometrial stroma and epi-
thetium are found in vaginal and endocervical
smears during the menstrual phase. The stroma
cells are densely grouped and have « fairy
uniform size (Nos. 1, 2, 3 and 7). Clusters of
endometrial cells exfoliatod during the later
stages of the menstrual phase or postmenstr-
ally eshibit charoeteristic patterns (Nos. 6,80
and 10), The cellv tend to fall into denser
secondary groups or to dilferentiste fnto two
distinet zones within a clustér, i central zo0e
consisting of densely grouped small edlls and
a periphenl ane of larger, more Joosely ar.
ranged celle. Some vacuolation, particularly
of the periphera) cells, is noticesble.

It has recently been noted that clusters of
ondometrial cells observed in vaginal, cervical
and endometrial smears in the late memtrual
or postmenstrual stages may give rise to free
phagocytic elements (histiocytes), the func-
tion of which is to cleanse the endometrial
cavity, the cervical casul, und the lumen of
the vaglna from the degenerated and pecratic
cellular olements accumulating during  the
erstrual phase (see page 26).

No. 4 shows a cluster of relatively small
stromu cells, and No. 5 iflustrates two com-
pact groaps of such cells. Both these clusters
are from cases of sterility, However, such colls
are un excoption rather than a rule and should
not be interproted as oharacteristic of this
condition.

The same remark applies to Nos. 11 and 15,
which (Mhistrate cells from two cases of en-
dometrial hyperplasia, Such cell groups may
be considered consistent with, but not diag-
nostic of, endometrial hyporplasia. The two
clusters of No. 18 are from o smoar taken on
the 10th day of the cycle and show clearly
the secondary grouping described above for

tho late menstrual or postmenstroul endo-
metrial coll clustery,

The eclls illustrated in Nos. 12-15 ure of
the columuar type. With the exception of the
cells of No. 12, which ure cilisted, they are of
the mucaid, secrctary type. Such colummar
oodometrial cells are only Tarcly seen in
smears other than endometrial. Noc 12 and
18 are from a case of endomtrial hyperplasia;
No. 14, from a wnear after menopause; and
No. 15, from a normal midmenstrual smeir.
Thewe columnur endometrial cells are smaller
and more slender than corresponding endo-
cervical mucoid secretory cells {compare with
A NI 8 11, 18 and 19).

The cells illustrated in Now. 13, 1 and 15,
though all of the mucokd columnar type, show
structural variations which probably reflect
differences in the functional state of the endo-
metrium. A more comprehensive comparutive
study of the various cell types found in nor-
mal endometrial smears will eventually make
pomible the use of such xnears for an evalhua-
tion of the normal eyclic vadations of the
endometrivm.

Nos, 16, 17 and 18 show marked infiltration
by leucocytie elements. However, in No. 14,
which is from a case of endometritis, the leuco-
vytic infiltrution s intercellular, whomas in
Nos. 17 and 1), taken from smears obtained
soon aftor a carettage. it is Intracellular, Some
diagnostic significance may be attributed to
hath types. Cell clusters of the type shown in
Nos, 17 and 19 may often be misinterpreted
because of their similarity to adenocmcinoma
cells, which ure froquently invaded by lenoo-
cytes (compare with A 1X, 8§ and 10). When
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Female Genital System

Abnormal cells found in vaginal and endocervical smears in cases of
malignant neoplasms of the endometrium
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DESCRIPTION

Abnormal cells found in veginol and endocervical smeors In cowes of malignant neoplosms of the

endometrium. Drawings x 525,

6 and 7. Endocervical aspiration smeoer. OG-

EA sevics. Age T3, Pathologic dingnosis ad-
enocarcipoma of the endometrbum. Note -
tonis in Now 7.

A Cluster of cells, typical of adenocurcinoma of
the endometrium, showiog murked vacuols-
M-khlmdchﬂmmvmlm
ldnmhumoldundomm

Vaginal wneur. OC-EA wsories, Age 60, Patho.
mmma&bm
10, Vaginal smear. Glycogen sories. Ago 77, Path-
ologic diaguosis:  adenocarcinoma  of the
onddometrivum,
11, Vaginal sunesr. Glycogen series. Age 55, Path
ologic diagnosis: papillary adenocarcinoma of
the endometriwm.

mmdmv.amm-.oc-umm
adenocarcinoms of

55. Pathologic diugnosls:

the endomotrium, The cluster in No. 12 was
found in & smear taken 14 months peior to
the smear ilkustrated in No, 10

15, Malignant oclls shawing lation.
Vogginal smeur. OG-EA wries. Ago 56, Puth-
wlogle diagnaosls: adenocsrcinoma of the en-
dometrium,
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DISCUSSION

Absermol cells found in voginal end endocervicol smeors in coses of malignant neoplosms of the

endomatrium

The case fllustrated in No. 1 ix of particulur
cytologic and clinical Interest. The patfent had
a listory of prolonged estrogen therapy with
relatively lurge dosages. Vaginal smears taken
before hysterectomy contained elusters of en-
dometrial cells showlng pronounced squamous
metaplasia, nuclesr atypia and fmegalarity of
pattern arousing & suspicion of a malignant
neoplasm of the endometrium, possibly an
adenoacanthoma. Sections of the endometrium
following hysterectomy were Interpreted by
wome pathologists as indicative of adenoacan-
thoma, while others considered It an estreme
hyperplasia.

One year and a half prior to the time the
suspicious vaginal smeans were taken, the
patient had had a radical mastectomy for a
scirthous carcinoma of the breast, The patient
expited 3 years after hysterectomy with me-
tastases, from the primary carcinoma of the
breast, to skull, orbit, spine and pelvis. This
case s of special interest because of ity unique
evtologic and histologic patterns. 1t s likely
that the prolonged use of eatrogens, though
not necessarily a causativo agent in the genesis
of the tumor, was respemsible for the partion.
lar cytalogie pattern.

Nos. 2 and 3 show marked vacuolation of
peripheral cells and u slightly lrregular pat-
tern but po nuclear changes charncteristic of
malignancy, The genernl eytologle picture in
the smears was characteristic of a prolonged,
rolatively high estrogenic lovol. Becauso of
atypical bleeding the patient had repeated
curettages which showed hyperplasia and
metaplasia of the endometrium, Hysterectomy
performed at a later date showed an early
adenocarcinoma of the endometrium without
pvidence of metastasiy.

The great similarity in the cytologic picture
of Nos. 2 and 3 with that of No. 4, which
illustrates & cluster of adenocarcinoma cells,

is apparent,

The relatively frequent presence of many
histiocytes in smenrs of endometrial adena-
carcinoma makes the recognition of the ma-

Hgnant cells sometimes difficult. When in close
proximity to hlstiocytes as In No, 5, endo-
metrial sdenocarcinoma cells may be misin.
terpreted s young, incompletely differenti-
usted histiocytes unless they possess distinctly
abnormal features, The great similarity be.
tween endometrial cells and histiocytes can
be better understood in the light of recent
observations indicating the cytogenetic rela-
tionship of these two cell types (page 26),

The wost characteristio criterla of advanced
endometrial malignancy—Le., marked vacuola-
tion, Jeucocytic infiltration, nuclear atypia and
irvegularity of pattern—are shown in Nos. 6-8,
10-13 and 15, Leucocytic infiltrution is apt to
be more pronounced in cases with secondary
infections,

No 9 Hlustrates a cell cluster from o mived
tumor diagnosed as carcinosarcoma. No. 14
shows a cell group from a mixed mesodermal
twor of the endometdum, The cytology of
these two cases (Nos. § and 14) presents some
differences from that of the typical adeno-
carcinoma and somo distinctive trmits which,
however, are not sulicient to permit an sc-
curate evaluation of the histologio type of
the tumor.

No. 12 illustrates the ooly utypical cell
cluster found in an otherwise normal vagioal
smear. It wos overlooked during the first ex-
amivation largely becsuse of the relatively
dark staining of the smear, Fourteen mooths
later, smears taken from the same patient
contuined many typical clusters of adeno-
carcinoma cells (No. 15). Because of these
findings the original smear was reviewed after
having been destained and restained, and it
was then that the cluster (llostrated in No, 12,
which fits into the eytologic picture of early
endometrial malignuncy, was noted.

This cose proved the unsuitability of the
cosin-water blue stuining procedure in use at
that time and led to new experimontation with
aleoholic solations of various dyes, resulting
in the development of the OG-EA stalning
method,
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Female Genital System

Malignant endocervical, endometrial and ovarion cells found in vaginal,
cervical ond endometrial smears
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DESCRIPTION

Malignant eadocarvicol, endometrial ond ovorion cells found in voginal, cervicol and endametrial smeors.

Drowings x 525,

1 and 2. Vaginal smear. OG-EA series. Age
Pathologic diagnosis: adenocsrcinoma of
fundus ol the uterus, mucold type.

3 aud 4. Vaginal smear. Glycogen series.
50, Pathidogie diagnons; ademovarcinoma
the cervix.

5-8. Vaginal smear. OG-EA series. Age

of
cervie, This pationt had & history of prolonged
estrogen therapy, Two cells in No. 7 show
kasyorrhexds.

9, Cezvicul uspiration smesr. OG-EA setios. Age
65, Pathologie diagnosis: adencacsnthoma of
the fandus of the aterus,

10 and 11, Smewts prepared from scrapings of
the tumor surface, OC-EA sevies. Age 40,

|
|
|

Pathologie diagrosls: sdenocarcinoms of the
endocerviz.

12 Endometrial smear, Glycogen series. Age 63,
Pathologic diagnosis: cystadencearcinoma of
the ovary. No evidence of metastasts to the
uterus, (Same case as A XIT, 11 and 12.)

18, Vaginal smear. OG-EA serfes. Age 52, Putho-
logio diagnods: cystadenocarcinoms of (he
ovary with metastasis to the wterus,

14. Endocervical axpimation smear, Clycogen ser
fes. Age T8, Puthologic diagnosts: sdenncsred-
noma of the cervix,

15 and 16, Smoars peeparod from scrapings of
the surface of the tumor, OG-EA series. Age
27, Pathologic disgnosis: chorisepithelioma,
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FEMALE GENITAL SYSTEM




Nalignant endocervicol, endometrial and evarian calls found In vaginal, cervical and endometrial smears

Malignant endometrial cells are shown in
Nos. I and 2, 9, and 15 and 16, The case
illustratod in Nos. 1 and 2 was diagnosed as
adenocarcinoma of the mucoid type, No. 9 us
adencacanthoma and Noa. 15 and 16 as chord-
oepithelioma, The differences fn the cytologic
patterns of these three cases are apparent. The
cells in Nos. 1 und 2 show vacuolation and nu-
dear eccentriclty, The cells in No. 9 show
vacuolation but also squamous metaplasls,
whereas those of Nos. 15 and 16 exhibit the
extreme cellular and nuclear aboormalitios
and the degenerative changes which charac-
terize the chorioepitheliomus.

Cells from adenocarcivomas of the endo-
cervix are seen in Nos. 3 and 4, 5-8, 10 und
11, and 14. The clusters of Nos. 3, 5 and 14
consist of cells which may be linked with the
endocervical cell type. In the other figures
the endocervical origin of the cells is less

apparent.

The colls illustrated in No. 7 show complete
breakdown of the mucleus and an irregular
distribution of the chromatin throughout the
cytoplasm in the form of coarse granules of
unequal stze (see also A XII, 13). Such ne-
crotic cells are often seen in the smears of
ndenocarcinoma cases and have a high diag-
nostie value.

Not. 10 and 11 are adenocarcinoma ocolly
from a smoar prepared by scraping the tumor
surface at operation. The cytologic type of the

tumor is shown in No. 10, whereas No. 11
exhibits marked anisokaryosis and uvuclear
gigantism, One may espect a larger number
und u greater wariety of abpormal cells i
smears prepared in this fashion,

Cells from ovarlan carcinomas ure Mlus-
trated in Nos, 12 and 13, The fist case i
oue in which there was no evidence of metas-
tasis to the uterus. The cluster shown in No.
12 was found in an ondometrial snear. 1o such
smears there is a much better chance of -
covering malignant cells of ovarian origin
than in endocervical or vaginal smears. The
mumner in which the malignant cells reach the
cavity of the aterus in the absence of metasta-
sis to the uterus or tubes has not been defi-

in many respects fram that of the primary
adenocarcinomas of the endometrium. A dif-
ferentinl diagnosis between these two types
is thus possible in somo cases. The ovarlan
cystadenocarcinoma cells tend to form well-
outlined rosettes  and  show  comsideruble
crowding and ovedapping. Vacuolation is
very pronounced, but levoocytic infltration
within the vacuoles is not as common as in
the adenocarcinomas of the endometrium, The
colls illustrated in No. 13 are less chamcteristic
lor the type. They were found in a vaginal
smear of a case showing mrtastasis to the
uterine wall,




SERIES PLATE

A X

Female Genital System

Non-malignant and malignant cells of various types found in vaginal
and cervical smears



AXI

DESCRIPTION

Noao-malignant and malignant cells of verious types found in voginal ond cervical smears. Photomicra-
graphs x &00.

1 und 2. Endoocsrvical columnar cells filled with Charlotte Memarial Hospital, Charlotte, N.C.)

0. Largo endocervical mucoid celly of the goblt changes. Carvical awals smosr, OG-EA serios.
type. Corvical smear. Glyoogen series. Age Age 27, Pregrancy. Biopsy, pathologic disg-

40, Clironde cystie cervicitls, nosts: carcinoms of the cervic in dtu. Sl
woeks after delivery by Cesarian soction, the
¢m:ammmm s tad e pe

the
cal smear. Glycogen series. Age 44. Cervical smears. (Courtesy of Dy, Benjamin Jacobson,
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FEMALE GENITAL SYSTEM




AXI

Non-malignant and melignant cells of vorious types found in veginal and cervical smears

Cervical erosion is often characterized by
distinctive colls of the endocervicul type. Some
of these are columnar cells stouter than the
average endocervical cells and flled with
mucoid secretion (Nos. 1 and 2). A palisade
arrangement £ often seen (No. 2). Multinu-
cleation is another cluracteristic foature (No,
4). 'This latter feature may be partly the result
of a fusion of adjacent cells or of karyokinesis
without cytokinesis. The cells of No. 4 show
great resemblance to those of A 111, 21, which
are also from a case of cesvical crosion. In-
creased mitotle sctivity ks often obaerved in
nctivoly regenceating erasions,

Cells like those illustrated in Nos. 3 and 5
ure also of the columnar mucoid type, but
their form i closer to that of the goblet cell.
They are very probably of glndular origin.
Cluster No, 8 was found in a case of chronic
cystic cervicltis and may be considered con-
sistent with, but not dingnostic of, this condi-
tion. This last remark applies also to No, §,
which was found In a case of cervieal polyp.

No. 6 illustrates u group of cells chamctor-
istic of endocervical cell dyskaryosis (see A
1V, Discussion ), Cells from the same case are
also thown fn A V, 10. This case Is of par-
ticular clinical Interest ln that five sets of
wmears tuken over a period of 26 mooths
showed progressive dyskaryotic chaoges. Of
the two biopsies performed, the ane taken a
yeoar after tho first positive smear was nega-
tive and the other 13 months later was suspi-
cious. A subsoquent ring biopsy proved the
presence of a carcinoma in sity with indici-
tion of early invasion,

The colls ilustrated in Nos. 7-9 are from
two cases of pregrancy and display abnormal
fostures bordering on  dyskaryosis of the
superficial cell type. In No. 7 the cells show
chicfly ouclear “karyomegaly,”
whereas in Nox, 8 and 9 in addition to vuclear

enlargement  there s atypia suggestive of
superficial ceoll dyskaryosls (compare with A
IV, 6). A biopsy taken at the same time
a3 the smears in No. 7 was interpreted as »

carcinoma of the cervis, No
further follow-up is available beyond the o
formation that gestation ended in a miscar-
ringe. In the other case (Nos. 8 and 8) a
biopsy was interpreted ag a carcinoma in situ,
Sesars taken after the blopsy were also posi-
tive, however, the abnormal cells disappearod
within sis weeks after Cesarian section sl
subsequent smears bave continued to be nega-
tive. A closo comparison of these two cases
with cuses of typical superficial and parabasal
coll dyskaryosis suggests the existence of some
stroctumal differences. An ndequate compara-
tive study and snalysis of these abnormal
patterns and an evaluation of their diagnostic
and prognostic significance will require well-
coordinated laboratory and clinical observa-
tions and a close follow-up over a long period.

The two giant cells in Nos. 10 and 11 are
from a case of fbromyosarcoma of the endo-
metrdum  recurring in the endocervix after
subtotul hysterectomy and show  abnormal
forms, multinucleation and nuclear glgantism,
Less aberrant cells from the same cose are
illustrated in No. 12

A cluster of cells with features chamcter
istic of un advanced epidermoid carcinoma
of the cervix is shown in No, 13,

Nos. 14-16 fllustrate cells from a metastatic
melanosarcoma found in a vaginal smear,
The cells of No. 15 are closer to the original
cell type of the tumor. One of these cells has
an unusually high nuclear cytoplasmic ratio
and shows great resemblance to colls of a
metastatic molanosarcoma of the lung found
in » bronchial wspiration smear (C V, 18 and
19). Characteristic melanin granules are
present in No, 14
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Non-malignant and malignant cells found in vaoginal, cervical
ond endometrial smears




AXII

DESCRIPTION

Non-malignant and mafignant cells found in vaginal, corvical and endemetriol smears. Photomicrographs

x 600, mxcept No, 18, which is x 50,

1. Normal endometrial cells. Endometrial smear.
Clycogen secies. Age 60. Menopause.

2 Clusters of endometrial colls in the process of
histiocytogenesis (page 26), Vaginal smear,
OG-EA series, Age 43, Tenth day of the sex
cycle. {Courtery of Strang Provention Clinic,
Memartal Center, New York.)

8 and 4, Aboormal cells, Eodometeial smears.

tastnaly to the endometrium or tubal mucom.

of Cynecology,
State University of New York, Syracuse, N.Y.)

18, Frawnent of endometrial tisme with segments
of glands, 10tk day of the cycle. Vaginal







AXII

Non-malignant and malignant cells found in voginal, cervicol and sndometriol smears

Normal endometrial cells from an endo-
metrial umear of a postmenopauml woman
are shown in No. 1 (compare with A VIII,
1-8), The two clusters of endometrial cells
surrounded by histiocytes in No. 2 are from
u viginal smear taken on the 10th day of

scribed on poge 26 and iu the discussion of

A VIIL, 5-10, This is a picture often soen in
smears of the postmenstrual and early pro-
Iiferative stages of the normal sex cycle during
which cells located at the periphery of the
endometrial cell clusters apparently become
detached and differemtiate into phagoeytes.

Nos. 3 and 4 illustrate cells from a case of
an carly adenocurcinoma of the codometrinm.
They were found in the endometrial smears of
4 wornun with intermenstrual spotting as the
only clinical symptom. In No, 3 the two cells
are distinetly abnormal; the cells of the large
clustor morely show nuclear hypertrophy and
crowding, but the stractural pattern and well-
organized configuration, as well as the suclear
byperchromasia, give evidence of its malig-
pant character. The cells Mlustrated In No. 4
were preseot in an endometrisl smoar taken
35 duys after irradiation. Cellular and muclesr
Lypertiophy and some metaplasia are ap-
parcot. The primary diagnosis of the adeno-
carcinoma in this case was by the endometrial
smear. The patient is alive and apparently
woll 8 yoars after operation.

The eriteria of early malignancy in the en-
dometrial cells are not o clean-cut as those
of the early malignaney of the cervix, in which
the exfoliated cells display marked and easily
recognizable modiBcations of the nuclear
structure. Our hope for identifying malignant
endometrial cells at an early stage lics in the
move general use of the endometrial smear,
In such smears atypical or abnormal cells can
be recognized more readily than in the more
cellular and heterogencous vaginal or endo-
cervical smears. The chance of recovering

early adenocarcinoma cells & alio much
groater in an endometrial than in a vaginal or
pervical smenr. Vaginal smears are often nega-
tive in early endometrial mulignancy.

The cells Mlustrated In No. 5 were found
In an endometrial snear of a woman with
postmenopausal bleeding, Many histiocytes
woere present in this smear, some showing
pronounced vacuolation and other atypical
foatures. The two clusters shown bere are
interpreted as atypical histiocytes,

The group of adenocarcinoma cells in No. 6
exhibits distinct noclear and cytoplasmic czi-
terla of malignancy, It way the oaly cluster
of abnormal cells found in an otherwise nor-
mal endocervical smear of an asymptomatio
woman. The presence of adenocarcinoma was
proved 23 months Jater,

The case Qlustrated by Nox. 7 and § ix of
oqual interest, The group shown in No. 7 was
found in an endocervical smear of a post-
menopsusal woman 3 years and £ months
prior to the diagnosis of an adenocarcinoma.
Smears taken at the time of operation cou-
tained many typical clusters of adenocarcinoma
cells, ay shown in No. 8. A comparison of No.
7 with No, 5 shows a striking similarity be-
tween the two clusters. Their grouping and
configuration are practically the same, How-
over, in the caso of No. § the cluster was
roadily identified in o pure endometrial smear
and was ioterpreted correetly as an atypical
duster of endometrial cells; whereas the
cluster Mustruted in No. 7 passed unnoticed
in an endocervical smoar in which it was in-

shown in No. 9 was noted in & vaginal smeur.
No endometrial xmear was svailable in this
case. An explomtory operation performed 8
maonths later proved the presence of o pseu-
domucinous adenocarcinoma of both ovaries.

Na. 10 is a typieal cystadenocarcinoms
cluster. It way foud in an endometriul smear.
Sections of the tumor were disgnosed = 2



A X!l DISCUSSION

papillary cystadenocarcinoma of the ovary
without metastasis to the tubes or uteras,

Nos, 11 and 12 show two clusters of cells
foand i an endometrial smear from a case
ol cystadenocarcinoma of the ovary, Both
groups, like the one (lustrated in No. 10, ex-
hibit the characteristic crowding and over-
lapplag of ovarian cystadenocarcinoma cells.
No uterine or tubal metastasis was found in
this case. Another cell group from this case
is shown in A X, 12,

The cells of No, 13 show necrotic changes
charscteristic of  degenersting  endometrial
adenocarcinoma cells, (Compare with A X,
7.) They were found ln the endometrial smear
of i case of carly unsuspected adenocarcinoma
of the endometrium, No abnormal cells wero
noted in the vaginal smear. Necrotio cells of
this type aro very chamctoristic and have a
high dingnostic value.

No. 14 is a typical cluster of adenocarci-
noma cells found in a vaginal smear of a case
of u relatively early adenocarcinoms of the
endometrivm, The primary diagnosis was by
amears.

The group of adenocarcinoms cells illus-
trated in No. 15 was present in an endocervi-
cul smear of a woman with a primary adeno-
carcinoma of the tube, Curettuge perfonmed

because of the cytologic suspicion of an adeno-
carcinoma of the endometsium or cudocervix
was negative. Ropeat smears taken 23 days
after curcttage gave further cytologic evi-
dence of malignancy, Total hysterectomy per-
formed 2 days luter because of the persistent
positive smear findings revealed u primary
adenocarcinoma of the tube. 1t & o be noted
that in both sots of smears the maligoant cells
were found in the endocervical smears, where
as the vaginal were negative.

Cells from a malignant hydatidiform mole
are depicted n Nos. 16 sod 17, The cells bave
an atypical structure but do not display the
variations In size and extreme degenerative
changes seen in tumors developing fram tro-
phoblastic o decidual elements. (Compare
with A X, 16.)

No. 18 illustrates a bizarro fragment of
endometrial tissue found in an endocervical
smear on the 10th day of the menstrual cycle.
The patient had excessive and prolonged
menstrunl bloeding. This cluster I interpreted
as an exfoliated fragment of the endometrinl
mucosa with portions of soveral glands at.
tached. Another possiblo explanation is that
it represents an atypical exfoliation resulting
from u micropolypoid hyperplasia of the en-
dometeium,
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Urinary and Male Genital Systems

Non-malignant and malignant epithelial cells found in urine sediment
and prostatic secrotion smears



DESCRIPTION

Non-molignant and molignant epithelial calls found in wrine sediment and prostatic secretion smears.

Drowings x 525.

after prostatic massage.
Age 52. No evidonco of disense.*

11, Cells intevpeeted us prostatic. Prostatic mas
age smeat, OG-EA sexies. Male, Age 63. No
evidenco of dbease.®

12, Colls with unsusual forms, probably atypicsl

4 Trichomooad. Note small, elliptic nuclous
Voided urine, OG-EA series, Male, Age 65,

No. 18 have the of
urpthral cells, (Same case av No. 14))
17, Highly vacuolated hladder

with large and hyperchromatic -
clei. Voidod wrine sfter prostatic massage.
Age 45, Pathologie disg
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of malignancy,
24, Cells with large nuclel showing no abisormal
fouturox. Prostatic massage smear. OG-EA

prostatic mamage, (Same case sx No. 22.)

*Conrtsy of Strang Prevention Clinic, Memorial Center, New York.
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Non-malignont ond malignont epitheliol cells found in urine sedi

Normal cells exfoliating from the epithe-
lium of the female urinary and the male uro-
genital tracts show great vardety In size and
form depending on their site of origin und
hormonal, inflammatory or other factors which
may have a modifying effect upon them.

The cells illustrated in Nes. 1 and 2 are
interpretod as cells derived from the stratified
squamous epithelium of the female urothra.
The cellular borders are distinetly soen in No.
1. The cells shown in Nos. 2, 8 and 4 were
found in o direct smear from the wrethral
meatus and are considered to be squamous
urethral cells. The larger cells are apparently
derived from the more superficial layers and
coutaln glyeogen, as reflected In their stalolng
reaction. Many intermediate forms between
these cell types wore observed fn this smear.
It should be noted that despite the marked
difference in the sizo of the cells the mclel
show no significant varistions in size and
structure.

Nos. 5 and 6 represent normul transitional
celly of the epithelium of the bladder from
a urine specimen obtained by means of a re-
sectoscope. They show marked vacvolation
with perinuclear vacuoles. Certaln variability
in the size of the nuclel is evident, but their
structure {s characteristic of a normal inter-
phase nuclous. These nuclei contain distinct
though small nucleoli, or karyosames, but the
chromatin net is inconspicuous. A similar
structure may be seen In the nuclef of the
cells (Mustrated In Nos. 14,

No. 7 demonstrates cells Joaded with gly-
coggen found in a prostatic secretion smear
{compare with corresponding cervical cells
shown in A L 8). Such glycogenic cells,
though more froquently seen in prostatic se-
crotions of pationts recelving estrogen thorapy,
should not be considered the result of a
specific action, since similar colls may ooca-
sionally be observed in cases with no history
of estrogen therapy.

Cornified celly corresponding to the super-

ond prostotic secretion smeors

ficial squamous cells of the vaginal epithellum
may ulso be found in the urine of male pe-
tients during the administration of an estrogen
(No. 8). However, cells of this type are prob-
ably derbved from the stratified squumous
portion of the urethra ruther than from the
prostate or the bladder.

The cells Hlustrated in No. 9 are probably
related to the existing chronio inflammatory
condition of the bladder and urethea. How-
ever, their origin is not established.

Nos. 10 and 11 show small cells considered
to be prostatie in origin. They were found in
urine after prostatic massage and in prostatio
sceretion, respectively. The ecocentric position
of the nuclel ny in No. 11 &s not infrequent
in prostatio glandular cells.

The cells of No, 10 show some similarity to
those of No. 9, although the latter are some-
what larger and show distinct perinuclear
vacuolation. Such a perinoclesr vacuolation
is also shown io the cells of B 11, 4, which
are from a case of renal caleulns and are
considered to be of ureteral origin, Structural
differences permitting an accurate identifica-
tion of the cell typo and origin are much more
difficult to recognize in cells of such small
size,

The cells shown in No, 12 were found in
the catheterized urine of a woman. They ame
apparently atypical cells from the superficlal
cell layors of the bladder. 1t is, however, diffi-
cult to ascertaln whether this atypla is due
to the hormonal effect of & possible carly ges-
tation or to un endocrine imbalance.

The cells of No. 13 are characteristio of
pregoancy.™ They are cells of the navicular
type, which are usually filled with glycogen.
Similar cells are ulwo soon in vaginal smears
during gestation.

A trichomonad found in the voided urine
of a male patient is shown in No, 14. Tt can
be identified by ity typleal form and its small
elliptic nuclous. Exfolinted cells from the sume
case are shown in Nog, 15 and 16. The cells

LR




of No, 15 are probably of the transitional type,
whereas those of No, 16 are very likely of
urethral origin.

The cells shown In No. 17 are considered
to be superficial celly from the bladder show-
log extreme vacuolation, the cause and signifi.
cance of which ure not clear.

The colls of No. 18 are atypical cells found
in # case of adenomatous hyperplasia of the
prostate and are thought to be of prostatic
origin (see B 11, 16, Discussion ).

The cells shown In Nos. 19 and 22 were

found (o Huid sspirated from a cyst of the
kidney and are probably lining cells or cells

from u papillary projection within the cyst.
Cells of the type shown in No. 23 present

tinctive traits Is the scantiness of the cyto-
plasm and its frequent concentration toward
one pole of the cell. Some huve a resemblance
to spermatogonia or spermatocytes, but the
fact that similar cells have also been seen In
the urine of women does not support the hy-
pothesis of a testicular origin,

The celly illustrated in No. 24 exhibit cellu-
lar and moclear hypertrophy; yat the nuclear
structure Is apparently sormal. They wore
found in a prostatic secretion smear from a
case of prostatic hypertrophy. Cells of this
type should not be considered malignant un-
less they have distinctly aboormal nuclel.

No. 25 shows a multinucleatod coll found
in a urine specimen aspirated from the pelvis
of the kidnoy. Though the patient had a low.
grade owrcinoma of the bladder, this cell
appenrs to correspond to the aberrant though
non-malignant multinucleated cells which are
frequently encountered in ureteral specimens.

The multinucleated cell Hustrated fn No. 26
was found in a voided urine specimen col
lected after prostatic massage, Such cells
resembling those found in ureteral specimens
are somaetimes seen in voided wrine after
massage. Howover, the fact that they are, as
a rule, absent from coermesponding prostatic
secretion specimens Indicates that they are of
& urcteral or pelvie rather than o prostatic
origin. The fading of the nuclel in this case
is probably due to degencration.
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Urinary and Male Genital Systems

Non-malignant and malignant cells found in specimens from the female
urinary and male urogenital tracts




DESCRIPTION

Noo-malignant ond molignant cells found in specimens from the female urinary end mole urogenital

tracts. Drowings = 525.

L Normal trunsitional cells.  Cathoterized left
uroteral urine. OC-EA serier. Female. Age
35, Clinieal diagnosie: pyelonephritis.

2 uned 3. Non-malignant colle. Uroteral wrine.
OG-EA sertes. Femals, Age 55, Clinkoal diag-
nosis: hematiria, no evidence of malignancy.

4. Atypical, uoo-malignant cells with hyperchro.
matic nuclel. Voided urine. Clycogen series.

Operative  dlagnosis:  renal

than alen

be

in
a section of & normal kiduey, (Conspure with
Now 8, 7 and 5.) Hematoxylin and eosin,
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DISCUSSION

Non-malignont and malignant cells found in specimens from the femole urinary and mole urogenital
frocts

No. | shows normal transitional cells from
the renal pelvis. Note the perinuclear vacnola-
tion und heavy ectoplasmic zone of the cells.

Nos, 3 and 6-18 (Hhustrate the marked varia-
tions in size and in the size and oumber of
the nuelei of cells seen in uroteral specimens.
The provounced nuclear enlargement and
the multinucleation ore particularly charac.
teristic of cells found in such specimens and
may easily lead to u false positive evaluation.
In ench of the above cases except No. 5 the
final diagnosis wis definitely negative for ma-
lignancy and the nuclei, though varying
greatly in size and form, show a distinctly
normal structure,

In No. 5 the nuclei show more pronounced
atypia and some byperchromasia, suggesting
tho presence of a malignant neoplasm. A
nephrectomy disclosed the presence of a
papillary adenoma of the right kidney. How.
ever, in @ study of serfal sections, a malignant
neoplastic cord growlog Into s lymph vessel
was noted by Dr. Irena Koprowska, On the
basis of this finding one cannot mlo out the
possibility of a malignant transformation of
the adencma or 9 cooxisting neoplasin of met-
astutic origin.

No, 4 illustrates atypical cells present in the
voided urine of a patient with a resal cal-
culus, The nuclei are dense and stain deeply
but show no other changes that would suggest

malignancy.

Nox. 14 and 15 are cells found in ojaculated
semen from a case of carcinoma of the testis.
The detection of such cells in a specimen of
semen In which clusters of epithelial cells ure
normally absent should arouse a suspicion of
a neoplasm, although the cells appear to be
well differentiated and without distinetly ma-
lignant features.

The cells of No. 16 have atypical and rather
suspicious nuclei; yet the diagnosis of a trans-
urothml resection specimen was adenomatoas
hyperplasia of the prostate. A year later an
adenoma of the thyroid was excised; within

the next two years two cervical node blopsies
were dlagoosed as  metastatic  carcinoma.

However, the site of the primary tumor is still
unknown.

No. 17 shows a multinucleated coll found
in the cpithelium of a collective tubule in a
soction of & normial kiduey. The cell and itx
nuclei are considerably smaller than corres-
ponding cells observed In ureteral urloe,
The cluster illustruted o No. 18 consists
of atypical epidermold cells It was found in
the volded urine of a case of carcinoma of
pseudoepidermold type originating in the
pewile urethra,

No. 19 dopicts a group of malignant colls
found i an aspirate of the corpus cavernosm
of the ponls in a case of embryonal cell carci-
noma metastatic from the rght testicle.

No. 20 shows u cluster of highly vacuolated
cells found in a ureteral specimen from u
negative case. The normal structure of the
nuclei indicates the beoign noture of the cells
despite their conspicuous vacuolation (com-
pare with A X, 12).

Nos. 21 and 22 (llustrate columnar cells
found In resectoscope urine spechnens from
two cases of papillary growth of the bladder.
The cells of No. 21 have nonmal noclel
and ure interpreted as non-malignant though
found intermived with malignant cells in the
smenr of a cuse diagnosed pathologically as
papillary carcinoma,

The cells of No. 22, which show definitely
malignant characteristics, were found o the
smear of a case diagnosed clinically and path-
ologically as u benlgn popilloma of the blad-
der. However, a recurrent tumor removed 15
months luter was diagnosed pathologically as
a paplllary carcinoma. This case suggests that
the malignant nature of a papidloma may
sometimes be detected by cytologle smears
which contain cells exfoliated from the entice
surface of the tumor when a biopsy or section
of the tumot may occasiovally fall to include
the mulignant srea.
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Cells found in urine sediment smears, from cases of malignancy with the
exception of No. 18




DESCRIPTION

Coils found in wrine sediment smeary, from coves of malignancy with the exception of No, 18. Drowings

« 528,

1-5. Voided urine, OG-EA series. Male, Age S8
Pathologic diagnosis: carcinoma of the blad-
der. Note crowding snd engulfment of cells,

6. Voided urine. OC-EA secies. Male. Age 73,
Pathalogle diagaosis: carcinoma of the blad-
der, Primary disagnosls by smears.

7. Uteteral wrine. Glycogen series. Female, Age
53. Pathologic diagnosis: tubnler eorcinoms
of the kidnoy, clear coll type.

11 and 12. Voided wine. Clycogen serios. Male.
Age 76, Pathologle diagnosis: carcinoma of
the bladder. Two cells show cytoplusmic in-
clusions.

14, Catheterized urine. OC-EA series. Male, Age
66, Pathologic diagnosia: curcinoma of the
bladder.

14, Volded urine, OG-EA series. Male. Age 71
Pathalogle disgnosts: papillary carcinoma of
the bladder,

15, Night uretorsl urine. Clycogen series. Femalo.
Age 70. Pathologie diagnosis: carcinoma in
witwt of the rmal pelvie. Primary diaguosis by

16, Ureteral urine. Clycogen serles. Male. Age
62. Pathologle diasguosis: cercincma of the
left uroter, tunsttional cell type.

17. Voidod urine. OG-EA serfes. Male. Age 57,
Pathologie diagnosis: mecurrent cloar cell car.
cinoma of the kidooy,

14, Normal mitotio figare, Right sroteral urioe,
Clycogen secies. Female. Age 87. Clinical
disgnosis: right uretersl caloulue

19. Voided wrine. OC-EA soties. Male. Age 70
Clinical diagnosis: eatcinoma of the prostate.

20, Voided wrine after prostatic massage. Glyco-
gon series. Pathologle diagnosds: multiacinas
carcinoma of the prostate, Note the
of chromatin polarizstion o the two largs
nuclel.

1. Voided utine. OG-EA series. Femnale. Aye 58,
Fathologle diagoosis: transitions! cell carci-
noma of the renal pelvis, Primary disgaosis by
smears, Note similurity of cell cluster in No.
15

22, Voided urine. Glycogem series. Male. Age 63,
Pathologle dlagnesls: sdenocarelsoma of the
prostate.

23, Sume caso ay No. 22 Voided utine speclenen
takem 7 momths later, during which period the
patient was recciving estrogen thempy,
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Cells found in utine sediment smoors, from coses of mafignency with the exception of No. 18

Nos. 1-0 und 8-14 show cells from carci-
vomas of the bladder, The cells exhibit great
variability in size and form depending upon
the type of the tumor and its developmental
stage. Nos. 1-4 show marked nuclear en-
largement, hyperchromasiy, multinucleation,
crowding and engulfment. The nuclei in No.
5 are well preserved and (llustrute & charac-
teristic nudear pattern with prominest, ir-
rogular chromocenters confluent with a heavy,
granular chromatin netwark, A similar nu-
cloar pattern [s shown in two cells of No, 20
with a chromatin arrangement suggestive of
polarkzation and furrowing. The nuclei of No.
9 have a finely graoular appearance with
distinet true nocleoli, The highly hyperchro-
matic appearance of many of the malignant
nuclei may bo due to a deguoerstive change.

A metaplastic giant cell is shown in No. 10,
The group illastrated in No. 13 exhibits strati-
fieation which s suggestive of an epldermold

No, 0 is of purticular clinjcal interest in
that the tumor, which was small and concealed
in a diverticulum of the bladder, was not
noted at cystoscopy. The peimary diagnosis
of carcinoma was made on the basis of ex-
foliated colls found fn a voided urine speci-

men.

No, 7 illustrates a cluster of malignant celly
found In & sediment smear of ureteral urine.
Subsequent nephrectamy peoved the presenco
of u tubular carcinoma of the kidney of the
clear cell type. At the last examination the
patient was alivo and well, approximately 5
years after operation,

Calls of o clear cell carcinomi of the kidney
found in o voided utine 10 months after o
right nephrectomy are shown in No. 17, Clini-
cally there was o recurrence in the region of
the right kidney. The cells of both Nos. 7 and
17 show promounced vacuolation.

The clusters Mustrated in Nos, 15 and 21
have a remarkable similarity in strocture, Both
are from cases of transitional cell carcinoma of

the renal pelvis detected primarily by cyto-
logic examination,

No. 15 was found in a ureteral spechnen
from a case of carcivoma in sity which was
described by Foot and Papanicolaou.'”

No. 21 was found i voided urine ln what
proved to be & more advanced case, Further
cytologic exploration disclosed the presence of
malignant cells in catheterized urine speci-
mens. A provisional diagnosis of non-func-
toning right kidney and pyonephrosis was
made on the basis of intravenous and retro-
grade pyelograms.

A nephrectomy performed largely on the
repeated positive cytologic findings showed
the presence of a transitional cell earcinoma
of the renal pelvis, These cases as woll as
others of the same type indicate that exfolia-
tion is fuizly prolific in transitional cell carci-
nomas of the renal pelvis and that it beglus
carly.

The cluster in No. 16 is from & urcteral
spoecimen of 4 case of an eardy carcinoma of
the left urcter, trausitional cell type, with no
evidenoe of invasion of the musculur coats,
The primary diagnosis in this case was also
on the basis of cytologic evidence.

No, 18 Hlustrates the anaphase stuge of o
normal mitotle division of a cell found s a
ureters] spocimen from o cuse of a right
ureterul calealus.

The wido variation in the cytology of pros-
tatic carcinoma can be seen by comparison
of Nos. 19, 20, 22 and 23. Tho case illustrated
in Nos. 22 and 23 is of special interest fn that
smoars were examined before (No. 22) and
7 months after (No. 23) the administration
of estrogens. Extreme pleomorphism is shown
in No. 23, with some cells within the cluster
comparable fn size with those of No. 22, while
others exhibit marked hypertrophy. Although
there is no direct evidence, one might be
tempted to sttribute the cytologic pattern of
the second specimen to the stimulus of estro-
gen themapy,
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Malignant and non-malignant cells found in vrine sediment smears

Cells originating in corcinomas of the kid-
ney are shown in Nos, 1 and 8, In both casex
a final diagnosis of primary carcinoma of the
kidney was made, Although the configuration
of the clusters differs in the two cases, the
sinilarity in the type of the cells s evident,
The cells are relatively small with some vacu-
olation and a tendency toward nuclear eccen-
tricity. Those of No. 8 show irmegularity in
form and multinucleation,

The diagnosis of malignancy is very difficult
when anisokaryosis and hyperchromaxia or
other general criteria of malignancy are absent
ax in the upper group of No. 1. The sccurate
evaluation of such a group of cells would be

practically impossible for any one who had
not acquited a familiarity with cells of this

particular type.

No. 2 illustrates  cluster of malignant cells
from u papillary epidermoid carcinoma of the
uroter secondary to a papillary transitional
cell carcinoma of the kidney, Grade IL. The
walignancy In thiy case is evidenced by gen-
eral criteris. The difference in the cytology
between the cells of this cluster and those of
Nos. 1 and 5 is apparent.

The three groups of cells shown in Nos.
4,5 and 6 were found in a smear from s voided

of the prostate. The cytology of cluster No. 4
is comsistent with this diagnosis; however,
clusters Nos. 5 and 6 exhibit characteristics
suggestivo of a malignant transformation, such
us nuclear enlargement and hyperchromasia,
Irregularity of patteen and crowding. A blopsy
porformed 6 years later becauso of per-
shtent symptams was diagnosed as carcinoma
of the prostate,

Cells from varlous types of carcinoma of
the prostate are shown In Nos. 7, § and 11-15.

In Nos. 7, 8 and 11 the cytologio picture is
basleally the same and s consistent with u
glandular cell type. No. 12 consists of more

differentiated colls and is snother example of
n neoplastic cell type which can be diagnosed
by specific mather than by general criteria.
The single cell from the same case shown in
No, 13 exhibits more distinct general criteria
of malignancy such as an atypical form and
lurge, hyperchromatic nucleus.
The celly illustrated in Nos. 14 and 15 show
oxtrome squamous metaplasis and closely ro-
semble cells, nchiding the chamcteristio
ghost cells, found in sputum and bronchial
specimens from cases of bronchogenic eplder-
mold carcinomas. In this particular case the
disgnosis was primary squamous cell carci-
noma of the prostate with extension to the
bladder,
The cells of Nos. 16 snd 17, which were
found in voided urine, suggest o peimary cur-
cinoma of the prostate; the pathologic diag-
nosis was carcinoma of the bladder, secondary
to the prostate. The close simllarity of the
cells of No. 17 to those of T and 11 s
L
The cells (Hustrated in No. 18 show no ma-
lignant charncteristios and wero interpretod
us suggestive of a benign papillary growth,
However, no thorough exploration of the
urinary bladder was made, amd the patient
died 10 months later with a fnal diagnosis of
hypertension and multiple myeloma. No au-
topsy was performed.
A group of cells heavily infiltrated by k-
cocytes i shown in No. 19 and is consistent
with o disgnosis of chronie cystitis. In this
case, however, n bladder biopsy was per.
formod 9 days before the urine specimen was
takon and might have caused the heavy louco-
cytic infiltration. Such an infiltration has been
noted In smears taken from other organs
shortly after an operative procedure, as in
stnears from the female genital tract following
curettage (A VIIL 17 and 19).
The cluster in No. 20 is from a papillary
catcinome of the bladder and eshibits many
of the general characteristics of malignancy.




B IV DISCUSSION

‘The group of malignant cells shown in No.
21 is from u case of carcinoma of the rectum
extending to the bladder, with a fistula open-
Ing from the rectum into the bladder. These
cells were observed n voided urine, and it
would be difficult to determine whether they
were derived from the bladder lesion or came,
instead, indirectly from the rectum through
the fistula,

The cells of No, 22, found in a catheterized
urine spocimen, are distinctly of the epider-
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DESCRIPTION

Non-molignant cells found in sputum ond bronchial washings. Drowings x 525.

1,4, 7,10 and 15, Cilisted cohumnar cells, Bron-
chinl washings, OG-EA seeles except No. 4,
which i glyoogen serios,

2 and 11 Bisuclested cilistod colls, Bronchial
washings. OG-EA serfes.

3, Cllisted columnar colls found in a direct smoar
from the vocal cords. OG-EA seties.

5, 8and 8. Cilated columner colls showing po-
larization and protrusion of chromatin, Hroa-
chial washings, OG-EA »scries exorpt No. §,
glycogen series.

0. One cillated and one goblet cell. Broachial
washing, Glycogen serles.

cal disgnods: No, 18, bronchloctasls and
; No. 14, multiple lung sbscesses:
No. 18, bleeding of origin.

17, Two ciliated colls, one showing thrvo atypécal
nuckd and a prominent nucleolss, Bronchial
washing. Clycogen sevies. Pathologic ding-
vosis: bronchiectasis and chronle interstitial
poeumaonta.

10. Coluranar cells of the goblet type, Bronchial
washing, OG-EA series.

20-22. One cilisted #nd two muooid colls from

33 and 34 Spsitum. Age 65. Also a history of
recurrenit preumonis,
35 and 39. Bronchlal secrotion. Age 7.
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Non-malignoant colls found in sputum and bronchial washings

Normal clliated cells from the bronchial
mucosa are seen in Nos. 1, 4, 7, 10 and 15,
The most chamcteristic features of these cells
are the cilia, the heavy cuticular border, the
round to oval granular nucleus, and the peri-
nuchear and distal cytoplavmic vacuolation,
Binucloation {Nos. 2 and 11) and multinucle-
ation (Nos. 15, 14 and 18) ure not iofro-
quent, the latter possibly resulting from the
fushon of cells and, sometimes, of their nuclel,
Cells of this type which have lost their
cilinted border (No, 16) may be easily mis-
intespreted as malignant because of the large
sizo and doep staintng of the ooclens. How-
ever, the multiple nature of the nucleus

mined. Multioucleated cells sometimes possess
snisometric nuclei (No, 17). However, such

tary tract (Nos. 5, 8, 9 and 20) Is similar to
that seen In cilisted colls of the female genital
tract (see A II1, 1, 6 and 9).

Columnar cells of the mucaid type are
shown in Nos. 19, 21 and 22 Those illustrated
i 10 and 21 are characteristic of the goblet
cell type.

Tho cell flustrated In No, 23 shows a
certaln similarity to & smooth muscle fibee,
although the possibility that it may be an
clongated histiocyte caunot be ruled out,
FHistineytes exhibiting extrome elongation often

vesemmble fbrous connective thwue cells or
smooth muscle fbers,

Dense cdusters of ciliatod cells (No, 24)
can oasily bo misinterproted a1 clusters of the
type found in bronchiectasis (No< 32, 34, 36
and C V, 1) or even as nooplastic cells (C V,
3). Their peripheral efliation and the normal
and uniform structure and size of the uclei
wre criteria by which the type and benign
character of the cells can be recognized.

Epitholial pearls are a ralatively rare ocewr-
rence in sputum and bronchial washing speci-
meny but may be observed In non-malignant
as well as malignant cases, Although some
worphologic differonces appear to exist be-
tween the malignant and non-malignant types
{compare Nos. 25 and 28 with C 11, 15 and
16), o distinction between the two is not
always possible.

Chusters of reserve cells from the decper
layers of the bronchial mucom (No. £7) are
alss upt to be misinterpreted as malignant
colls of the ansplastic or cat cell typo (see
C V, 912}, The normal nuclear structure and
sixo ure the best criteria for their identification,

A very characteristic cell type often en-
countered In sputum and bronchiul washing
smears is that designated in our laboratory as
the "Pap” cell, The nume owes its origin to
the fact that cells of this type wero first ob.
werved in the suthor’s sputum taken during
u period of a prolonged chronic inflammation
of the upper tract. The most
typical of these cells are relatively small and
hiave an clliptic form and an oval pyknotic
nucleus. They may appear singly or in com-
pact clusters (No, 28), Fading of the nucleus
is not an infrequent ocourtence and §s a rather
characteristic feature contributing to the iden-
tification of cells of this type (Nos. 20 and
%0),

The erigin and diagnostic significance of
“Pap” cells is still obscure, They may be agua-
mous parskeratotic colls or may represent 3
metaplasia ocourring in Jocalized regions of



C | DISCUSSION

the bronchial mucosa as a result of krritation
caused by chronie inflammation or virus and
mycotio infections. Cells of this type, as a
rule, show little variation in size, although
close relationship with somewhat larger squa-
mous cells has beon noted in smears from
some cased, giving the impression of & meta-
plastic process. In still other cases, “Pap” cells
have been found in the same smear with
malignant cells in proved cases of malignancy,
but no definite indication of transition from
the “Pap” cell to the malignant cell typo has
been noted.

The groups of cells Hlustrated in Nos. 31-36

were found in cases of bronchiectasis, The
grouping pattern of the clusters resembles that
of neoplastic cells. The normal structure and
relatively uniform size of the nuclel wre fea-
tures revealing the benign nature of the cells.
Infiltration by leucocytes may be observed in
some cases in which there is » superimposed
infection. When metaplasia is present (C 1, 35)
the evaluation is more difficult (compare with
C 1L, S and C II1, ). It should be noted that
churacteristic cell groups such as the oves
which are illustrated bere are found In only
a relatively small pumber of cases of bron-
chiectasis,
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DESCRIPTION

Malignont cells ond foreign cells found in sputum ond bronchial washings or in tissue section.

Deawings x 525

| snd 2 Chusters of colls found & sputum (No.
1). Clusters of cells from & histologic section
of the tumoe (No, 2). Pathologic diagnosis:
wlvoolar cell carcinoma, (Cowtesy of Dy,
Nathan Freedman and Dr. Morris Simon,
Jewish General Hoapital, Moatrea!, Canada.)

A Sputum, OC-EA series, Male. Age 65 Path-
ologic dlsgnasiy: anaplastio epidermold carci-
noma.

4 and B Sputum. OG-EA wnd glycogen series

rospectively. Male, Age 53, Vathologic diag-

wosie: oat coll carcinoma. (Same case as C V,
11 and 12,)

6. Sputum, OC-EA series. Male. Age 52. Patho-
logle diagoosis based on a biopsy of 4 suprs-
clavicular node; Malignant thymoma,

7. Sputum. OG-EA serfes. Male, Age 52. Path-
ologio diagnosis: adenncarcinoma of the lung.
(Same cuse ax C V, 33 and 34.)

S.Sputum. OC-EA serics. Fomale, Age 28,
Pathologle chorloepitheboma  me-
tastatic to the fung,

lWChm-hsth.Ap&.
Pathologie diagnosis based on o blopsy of a

mpraclavicnlsr node: Hodgkin's disease.

mlmdmm;oc-umrmh

1L Sputuin. OG-EA seties. Male. Age 27, Patha.
logic diagnosis: adenocarcinoma of the roctum
metastatic to the lung
12 Spatum.  Cell-like structres, probably vege-
tablo cell. OC-EA series.
13, Sputum, OG-EA serfes. Male, Age 50. Patho-
lngk diagnonis: alveolar coll carcisoma, pri-
ry diagnosis by smears. (Same case as ©
lll.(ndclv 10.)

14, Sputum, Clycogen serlos. Male. Age 63, Path-
ologlo dingnosie:  epidernoid carcinoena  of
the epiglottis,

15. Epithelial pesr], Sputum. OC-EA  serfes.
Male, Age 65, Pathologio diagnosis: broncho-
genic epidermoid carcinoma,

16, Epithelial powrl. Sputum. OG-EA  serica.
Male, Age 73, Chinfcal diagnosis at desth:
carcinama of the lung,

17. Antral washing, OG-EA serdes, Female, Age
55, Pathologic diagnosis: csrcinoma of the
left maxillary shius,
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DISCUSSION

Malignant cells and foreign cells found in sputum ond bronchial woshings or in fiswe sactiom

The three clusters of No. 1 were found in
a sputum specimen from & caso of alveolar
cell carclnoma® No, 2 shows corresponding
cells In o tissuo section from the same case.
The similarity in the cytologic pattern be-
twoen smears and sections Is apparent.

A group of cells from an anaplastio epider-
moid carcinoma s shown in No, 4 The mu-
lignant character of the colls is not so obviouy
in this type of tumor as in the oat cell carci-
noma, cells of which are (lustrated in Nos.
4 and 5, In the latter type one usally fiads
marked hyperchromasis, irregulacities in the
size and form of the noclei, and plasmolysis.

The cluster {llustrated in No. 6 was found
in the sputum of a case dingnosed as a ma-
lignant thymoma, The sbnormal pattern and
the lymphocytic infiltration may be consid-
ered suggestive, but not diagnostic, of the
type of the tumor.

A group of cells typical of adenocarcinoma
is shown in No. 7. The vacuolation of the cyto-
plasm and the eceentricity of the nuclel are
criteria by which adenocarcinoma colls can
be identified.

The cells of No. 8 were found (o the sputum
of & woman with a proved chordoepithelioma
metastatic to the lung, liver and beain. The
type of these cells concurs with the pathologio
diagnosis.

In neoplasms of the lymphoid type such
as Hodgkin's disease, malignant cells often
appear singly, scattered throughout the smear,
A varioty of such cells are illustrated in No. 9.
The three upper cells are representative of
the lymphocytic type, while the other threo
are closer to the reticular type (Heed.Storm-
berg cells). Their malignant character is ap-

parent.
No. 10 represents cells from an adenocarci-
noma of the kidoey metastatic to the hung. The

malignant character of the cells s obvioos,
but their type is not clearly lndicated.

The same remark applies to No. 11, which
iflustrates a case of adepocarcinoms of the
rectum metastatio to the g,

The two cell-like structures shown in No.
12 wore soen o a sputum smear and are prob-
ably foreign cells from some vegetable food-
stuff. Superficially they show great resem-
blance to malignant squamous cells, but by
closer ohservation they can be distinguished
from human cells by the bomogeneity of their
“nuclens” and of the “eytoplasm” which sur-
rounds it

The cells of No. 13 show engulfment of ooe
cell by another, giviug the impression of an
carly pearl formation, Such cells may occa-
sionally be seen In cases of carcinoma of the
lung.

No. 14 illustrates a cluster of epidermoid
colls from o carcinoma of the epiglottis.

Two typical pearls from cases of corcinomas
of the hung are shown In Nag. 15 and 16, Thelr
advanced keratinization as well as their atypi-
cal pattern contrast with the two pearls llus.
trated in C 1, 25 and 26, which are interproted

as benign,

Very churactecistic malignant epidermoid
cells found in antral washings from a case of
carcinoma of the left maxillary sinus are us-
trated in No, 17. They exhibit a striking
stmilarity to malignant epidermoid cells found
in carcinomas of the lung (C IV). The blearre
form and orangeophilia of the cells and the
distinetive degenerative patter of the nudei
give ovidence of their malignant
nature, Two of the cells show engulfment,
like those of No. 138, Two others reveal com-
plete resorption of the nucleus like that of
the so-called "ghost™ cells found In carclnomes
of the lung.

«7
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DESCRIPTION

Calls found in sputem ond bronchiol washings from cuses of molignancy, Drowings x 525,

0. Sputum.  Clycogen serfes. Female. Age 31,

Clinical and x-ray dingnosls: beonchogendc
carcinoma with metastases, Note ote mitotic
figre.

7. Sputum. Glycogenic sorios. Fomale, Age 73,
Chinical and x-say diagoesis: corclnomu of
!!uh\g.(&umutlloudﬂl)

8 and 9, Sputum. OG-EA serfes. Male. Age 69,
Pathologio  diagnosls:  bronchagemio  epider-
moid carcinoma.

10, Cluster of ciliated cells (premunably non-
malignant) showiog marked enlskaryosis,
Bronchial washing. OC-EA series. Male. Age
56 Puthologle diagnosis: epidermold carcis
noma of the lung, Grade 111 (See Discimsion
of this plite.)

11, Sputum, OC-EA sories, Male. Age 43, Futh-

12 Sputum. OG~EA series. Malo. Age 57. Path-
ologle diagnosls: carcinoma in situ of brao-
chus. Primary diagnosls by smears.

13-10. Sputum. OG-EA serfes. Male. Age 06,
Pathologie  diagnosls:  bronchogenio  epéder
mold carcinoma.
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DISCUSSION

Colls found in sputum and bronchial washings from coses of molignancy

The cells (Hustrated fn Nos, 1, 2 und 3 show
certain structural similarities, such as the
presence of large true nucleoll and multiou-
cleation. The relationship between the size
and number of nucleoli in cach mucleus pnd
the relationahip between the size of the nu-
clooli and that of the nuclel are shown in the
various colls of No. 2 A similar cytologic
picture may be seen in E 1, 50 and 31, illus-
trating cells observed In 4 specimen of pleural
fluid From u patient with a metastatic carci-
noma of the Jung, Malignant cells from the
latter case found in u spotum specimen are
shown in No, 7, but the cells are smaller and
the nucleoli less prominent.

No definite pathologic diagnosis of the type
of the neoplasm wis made In any of the ubove
cases. It fs therefore impossible to ascertain
whether thelr cytology Is reprosentative of the
sume type of brouchogenic carcinoma. In
No. 1 the final diagnosis of carcinoma was
based on clinical and x-ray evidence, in addi-
tion to that fumished by the cytologio exami-
nation of the sputum. In No. 2 two different
puthologie Interpretations were given to a
bronchoscople hiopsy specimen, One was ana-
plastic squamous corciooms and the other,
edenocarcinoma.

The case Hustrated in No. 3 remains prac-
tically undiagnosed, as the pathologists were
divided in their opinion as to whether it was
malignant or not. From the cytologic stand-
point there is good evidence in favor of the
waligrunt character of the cells, If one com-
pares them with typical histiocytes (see E 1,
2) & histiocytic origin appears to be unlikely.
Furthermore, the large oumber of abnormal
mitotio figures noted in cells of this case (see
FLIL 9, 10 and 11) and & comparison of some
of the multinuclested cells from the same
case (G IV, 17) with multioucleated histlo-
eytie cells (G IV, 2) give further evidence of
the malignant character of this case.

Multinucleation and a relative prominence
of nucleoli are abo shown in cells of an

alvealar cell carcinoma in No. 4. Vacuolation
Is apparent In some of the cells a5 well s fo
some cells of No. 5, which are from another
case of alveolar cell carcinoma. The latter case
is of particular diagnostio interest in that the
lesion, which was diffused throughout both
lungs, was originally diagnosed as miliary
tuberculosis. The cytologic examination of a
hronchial aspiration specimen gave the first
indication of the malignunt nature of the
discare,

The specific type of the carcinoma from
which a cell cluster is illustrated in No. 6
has not been determined. On the bass of un
uspiration blopsy of a metastatic area in the
flium and the dinical evidence of lung in-
volvement, the pathologle diaguosis was pri-
mary bronchogenic carcinoma metastatico to
the ilium. The skull and other bones also
showed metastatic areas. The cytologic picture
may be interproted as suggestive of a broncho-
genic carcinoma of an undifferentinted type.

No, 11 & another example of cells from an
undifferentiated  (pleomorphic)  carclnoma,
This is a cuse of historfc interest in that a
sputum specimen from this case was the first
positive one examined in our laboratory. It
was collected by Dr. Henry Cromwell from
sn undiagnosed case, The evidence of ma-
lignancy fumnished by the smear was later
confirmed by an exploratory thoracotomy
which revealed an inoperable carcinoma.

The cytology of the undifferentiated type
of bronchogenie carcinoma is in striking con-
trast to that of the epidermoid
type shown in Nos. 8 and 9 and 15-16, as
well as in C 1V, The varistion in size and
form of malignant cells of the epldermaid
type is much more prooounced, as shown
by the presence of extremely aberrant and
hizurre forms (C 1V), The acidophilis or
arangeophilia of the cytoplasm in some oells
and the charcterlstio degeneration, pyknosis
and final resorption of the muclei are other
distinguishing criterin of the malignant epi-

LRA
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dermoid type (Now, 14-16), Engulfment of
e coll by others is shown in Nos, 15 and 16,
In No. 15 the engulfing cells appear to be
histiocytes phagocytosing malignant cells.
The cluster of ciliated cells in No. 10 was
found in & bronchial washing from a case of
proved epldermold carcinoma. It shows one
matkedly enlarged nucleus; yot the normal
structure of the nuclel and the well-differen-
tiated type of the oells give no support to the
interpretation of theso cells as malignant.
Ciliated cells with disproportionate nuclear
enlurgement are often seen in bronchial wash-
ings from noun-malignant cases (C 1, 17).

The cells illustrated in No. 12 are from a
case of carcinoma in situ of the Jung,® It was
through the evidence fumished by the exami-
nation of smears that this very early lesion was
detected. The clinfeal pleture was that of
chroajo bronchitis which finally caused the
death of the patient. No visible lesion was
found at sutopsy, The presence of a tumor
was established through the exwnination of
serial sections of random samples of the bron.
chial mucosa. The cytologic picture is some-
what comparable to that observed In smears
from cases of early epidermold carcinoma of
the cervix,
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DESCRIPTION

Malignant cells exfoliated from epidermoid corcinomas of the lung ond larynx. Drawings x 525.

1. Lasge epldermoid tadpole cell with oytoplas-

2-4. Variows typos of epidermoid cells, tadpole,
“make” and others showing nucloar degoners-
tion and resteption, Sputum, OCG-EA serles.
Male. Age 73, Pathologic dingnosin broncho-
genle epidermodd carcinoma. (Compare with
A VIL 6 and 14)

62, cared-
namms of the laryus, Grade 111, Primary disg
nosls by smesrs,

0. Patbologio diagnosls: broachogenie epl-
dermoid carcinoma.

10-14. Epidermold eells showing elongation, oy
toplazmio processes and deguneration sod -

from a primary bronchogenie epidermold car.
cinoma, (Compare with A VIL, 15.)

16, Large, clongated “make” cells. OG-EA serien
moid carcinoma. Spututn snear frum same
case a3 No. 15,
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DISCUSSION

Mabgnant cells exfolioted from spidermoid carcinomen of the lung ond lorynx

The morphologie characteristios of malig-
nant epidermoid cells may be summarized as
follows:

L. Enlargement and hyperchiromasia of the
auclens (Nos, 5, 0, 8 and C V, 13).

2 Enlargement of the cells beyond normal
limits (Nos, 1, 6, 15, 16 and C V, 13).

8, Extreme clongation of cells resulting in
bizarre forms such as the tadpole cells
{Nos. 1-4, 15), “snake” cells (Nos. 8, 10,
18) or other weird shapes.

4 Tendoncy to formation of cvtoplasmic
processes (Nos, 1, 9-15),

5 Compactness of the cytoplasm and change

from a basophilic to an acidophilic or dis-
tinctly orangeophilic staining reaction due
possibly to progressive keratinfzation.

6. Dogeneration, pyknosis and gradusl dis
appearance of the nuclel manifested in a
sequence of churacteristic patterns.

7. Engulfment of one cell by another (No,
5). Such un engulfment may represent the
beginning of peard formation (C 11, 17),

8. Occasional multinucleation (Ne. 5 and C
111, 18),

Corresponding changes can be seen In cells
of epidermold carcinomas of the cervix (A
VI and A VIT).
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DESCRIPTION

Malignont and non-malignant cells found in sputum, bronchiol aspirotes and antrol washings. Photo.

microgrophs x 600.

I oand 2, Sputum. OG-EA serles, Female, Age
52 Final dingoowis; bilateral bronchivetasis.

3. Sputum. OG-EA series. Male, Age 62. Path-
adenocurcinoma

ologic diagnosis: metastatic

of both lungs presumably of rectonigmold
4-7. Sputumn and bronehial asplrate, Male, Age

00, Pathologic diagnosis: pulmonary adeno-

atosls

8 Sputum. OG-EA scrjes. Male. Age 04, Fisal
dagnods; chronic bilateral pulmonary tuber.

11 wnd 12, Bronchial sspiration, OG<EA series.
Male. Age 59, iagmosis: oat cell
carvinomn of the kmg. (Same case na C 1L 4,
5)

13, Sputum, OC-EA weries. Male. Age 54, Final
dlagnosh:  leonchogende  epidermold  carct

14 and 15, Beonchial aspirate. OCG-EA serios.
Female. Age 50. Vinal diagnosis: carcinoma
of the breast, metastatic to buni. and
modisstinum. The cofls in No. 15 we normal

20 aud 21, Sputum. Clycogende serfes. Male. Age
35, Patholagio diagnosin: broochial sdonoma,
right lung.

22, Sputum. OC<EA series. Male. Ago 56. Fiual

disgnosts: rhabdomymarcoma of the thigh
with multiple pulmonary motastases.
nspmoc-m-urndmmum

24. Bronchial aspirate. OG-EA setics. Male. Age
66, Pathologic dingnosis: alveclar coll carcl.
noma of the lung.

25, Sputum. OCG-EA wries. Fomalo. Age 48
:‘Howdmhzn&nm-ddm

26. Bronchlal sspirate. OG-EA series, Male. Ago
48. Clinical diagnosis: mild bronchisctasis.

AL Antral washings. OCG-EA serles. Male. Age
45. Puthologic diagnosis: unclassifod carci-
noma with features of glanduler and stratified
squumous epithelium. (Courtesy of Dr. Paul
Kimmelstiol, Charlotte Memorial Hospital,
Charlotte, N.C.)

32, Sputum, Glycogen sories, Male, Age 88, Puth.
ologic dlagnosls: esrcinoma of the lung meta-
statio from the pancress.

33 and 34, Sputem, OC~EA series. Male. Ago
52, Pathologic diagnosis: adenocarcinoma of
the lung (Seme cuse 2y C 11, 7.)

5. Sputum. OCG~EA serics. Male, Age 53, Puth-
ologic
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Malignant and non-malignant cells found in sputum, bronchiol aspirates and antral washings

Groups of cells chamacteristic of bronchiee-
tasis wre shown in Nos. 1, 2 and 26. The cells
of Nes. 1 and 2 are of the columnar type,
whereas those of No, 28 show some degron
of squamous metaplasia, Other illustrations of
bronchiectasis are given in C 1 and C 1L A
more detailed discussion of the exfoliative cy-
tology ol bronchiectasis is given in the general
remarks on C L

Cells of metastatic neoplasms are seen in
Nos. 3 (rectosigmoid), 14 (breast), 16-19
{melanoma of hard pulate), 22 (rhabdomyo-
sarcoma), and 32 (poncreas). Differences in
the cytologic patterns of these cell groups are
obvious and have u dingnostie value for the
tumor type, but this does pot imply that each
one of these represents a specific und unique
pattern to be found in all cases of the same
primary origin. 1t should be realized that, at
the present state of our kuowledge, our ability
to difforentiate various types of neoplasmy by
cytologic criteria is still limited und based on
observations of a relatively small number of
cases,

The cells shown In Nos, 16-18 ure from a
cusee of metastatie melanoma, Melanin gran-
ulex, us seen fn No, 17, are usually present
in larger colls and comstitute u conchusive
criterion of the tumor type. Colls of the type
Mlustratod in Nos. 18 and 19 as well as larger

can be seen in A XI, 14-15,

Cellx from a case dingnosed pathologically
s pulmonary adenomatosis are shown in Nos.
4-7. The pationt died 11/2 years later and
no wsutopsy was performed to determine
the finul state of the disease, The similarity of
the cells to those of adenocarcinomas, as (llus-
trated fn Nos. 23, 25, 83, 34 und 85, is ap-
parent. The eccentricity of the nucleus, vacu-
olation of the eytoplasm and the range of
varfability in cell size aro characteristios com-
mon to all these cases and suggest an adeno.

matous neoplastic pattern.

in the case of No. 23 the tumor was sus
pected to be of metastatic orgin, possibly
from ono of the organs of the digostive system.

The cytologic features of No. 24, which Is
from a case diagnosed pathologically as un
alveolar cell carcinoma, compare with those
of the adenocarcinomas, Cytologically a dif-
ferentinl disgnosis between an alveolar cell
careinoma and an adenocarcinoma of the Jung
is dificult.

The cells from Nos, 20 and 21 aro from a
case of adenoma, The nuclear eceentricity and
the distinetly colummar form of the cells aro
todicative of an adenomatous type; yet the
normal appesrance and relative uniformity of
the nuclei do not suggest malignancy.

Nog, 912 afford 4 comparison botween
normal undifferentiated reserve cells of the
bronchial mucosa (9 and 10; see also C 1, 27)
und colls from an oat cell carcinoma (11 and
12), In smeurs overstained with hematoxylin,
normal reserve cells may be misinterproted
us malignant, particularly & there i some
anisokaryosis as in No. 10, The vuclel of the
cells of oat cell carcinoma show, ns a rule,
some variability in size, trregularity in form
and marked ia. The cytoplasm
may be disparsad (vee C 1L 5) or totally
alwent,

The cells of No. 8 were found in the sputum
of a case of tubercalosis and silicoshs and show
= resemblance to those describod previously
as “Pap” cells (soe C 1, 28), which are con-
sidered indicative of a chronic inflammatory
condition,

Typical colls from an epidermoid carcinoma
of the lung are (Mustrated In No. 13

No. 14 shows malignant cells from & met-
astutie carcinoma of the breast. A group of
normal cilisted cells (No. 15) from the same
case is included for compurison,

The cells in No. 27 were scen in the sputum
of n caso diagnosed as malignant lymphoma
(reticulum cell sarcoma) involving the lungs
as well as many other organs of the body.

e




C V DISCUSSION

The cytologio features of the cluster are con-
sistont with a disgnosis of & neoplasm of lym-
phoid arigin; however, » diagnosis of its spe-
cific type could not be established on the
basls of this cluster.

The cells fllustrated in Nos. 28-30 were
found in antral washings from a case diag-
noted as reticulum eell sarcoma with some
characteristics of transitional cell carcinoma,
They show great resemblance to thase (lhus-
trated in C 11, 9, which are from a case diag-

nosed as Hodgkin's disease, Those of No. 28
are closer to the lymphoeytic type, while those
of 20 and 830 closely resemble the Reed-
Sterberg cells.

The cells in No. 31 are also from an untral
washing and show distinct malignant criteria,
but their type is not clearly indicated. Smears
prepared from antral washings are of greater
valuo than nasopharyngeal washings in the
diagnosis of malignant neoplasms of the
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Non-malignant and malignant cells found in smears from esophageal,
gastric, duodenal, rectal and colonic aspiration and washing specimens
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DESCRIPTION

Nen-malignont ond malignant cells found in smeors from esophogeal, gastric, duodenal, rectal and colonic

aspiration and woshing specimens. Drawings x 525.

1 and 2 Castric aspirate, OG~EA seties, Male,

Age B1. Pathologio dingnosis: cheonio ulcer ol
the stoemach.

5. Castric aspirate, OG-EA serfes. Male, Age 48,
Clindea]l  dlngnosls:  chronie uleer of the
stomach,

4. Gastric aspirate, Glycogen series. Female. Ago
51, Clinical snd zamy recurnent
gastrle vleer on the lesser curvature of the
stomach.

5. Castric aspirato, Clycogen series. Female. Age
55, Puthologic diagnosis: benign adenomatous
gustrie polyp. Same cose as D IV, &

0 sod 7. Castric aspicste. OG~EA setics, Male

8. Gustrie  hallvon
Male, Age 50. Patholagio diagnosls; hyper-
trophic gastritis.

ucm-mcbw--hu.h.w
47. Clinical and x-ray diagnosls: chronle duo-
donal uleer.

10. Esoplugeal washing. Glycogen series. Male.
Ago 85 Pathologic diagnosis: ulose
esophagus,

09,

11 Duodenal dramage from

3

65, Operative disgnosls: Jow-grade obatrie
tion of the duodenum and pylocus.

14 and 15 Castric sapirate. OG-EA scries. Male.
Age T2 Negative gastric fodings.

16, Gastric nspirote. OG-EA wries. Male, Age 62
Clinical diugnosiy: Negative giatric findings.

17, Rectal washing OG-EA series. Femalo, Age
5. wmmm(w
tesy of Strang Freveotion Clinie, Memorial
Center, New York,)

15, Duodenal sspirate. Glycogen series. Male. Age
B2 Negative fiodings.

19. Amocba histalytica found in & roctal wushing
smear, OG-EA series. Female, Age 49. (Cour
tory of Strang Prevention Clinie, Memorial
Center, New Yark.)

20, Rectal washing. OC-EA sries, Female, Agr
06, Pathologic disgnosis: adenocarcinoms of
the rectum, Grade I (Courtesy of Strung
Prevention Clinke, Memorlal Center, Now
York.)

21 Direct amear of the sigmold mucoss. Glyco-
gen seties. Fernale. Pathologio disgnosis: car-
cinoma of the sigmoid colon.

22 Rectal lavage. OG-EA series. Male. Age 67,
Pathologie diagnosis: carcinoma of the sig-
mold colon.

23, Roctal wushing OG-EA serfes, Femala, Age
57. Pathologle disgnosis: adenocarcinoms of
the rectum, Crade I, {Courtesy of Strang
Provemtion Cliie, Memorlsl Center, New
Yock.)

————
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DISCUSSION

Non-malignant and malignant cells found In smears from esophogeal, gostric, duadenal, rectol and colenic

ospiration ond washing specimens

Clusters of benign epitholial cells exfoliated
from tho gastric mucosa are illustrated in Nos.
1-8, 8 and 7. In surfiice view some show a
pavernemt coll armangement with fndividual
oells separated by distinet borders (Nos, 1, 3
and 0) while others have a more lregulur
arrangement of the cells and thelr nuclel
(Nos. 2 and 7). Cells presenting a side view,
such as those found singly or at the edye of
a custer (Nos. 2 and 7) reveal their columuur
form and mucoid type.

Tho differences in the structural pattern of
detached fragments of gastrio epithelium are
not always easy to reconcile with the histologle
pattern of the normal gastric mucosa, Larger
well-preserved  clusters, as found In some
gastric specimens (D 111, 1 and 2), are more
uniform and more repeesentative of the nor-
mal exfolistive pattern of tho epithelium of
the stomach.

In Nos. 1, 2 and 3 a diagnosis of gastrio
uloer wax made, It is possible that the slight
atypis shown in No. 2 such as the iregular
distribution and crowding of the nuclel and
the presence of some nuclei undergolog de-
generation and pyknosls, is due to the pres-
ence of an ulcer. In the case shown in Nes.
6 and 7 the clinical findings were esseatially
nogative.

Nuclear degencration and pyknosis are
also shown in cluster No, 4, which & from
another case of gastric uleer,

More pronounced atypla with some aniso-
karyosis is shown in No. 5, from a case of
gstric polyp, However, this structuml atypia
should not be interpreted as specifically diag-
nostic of a polypoid growth.

The clusters shown in Now. 8§ and 9, from
cases of gastritia and duodenal ulcer respec.
tively, exhibit some miclear degonoration and
pyknosis.

The cells ilustrated in No. 10 wre inter-
preted as being of esophageal origin, They
were found In un esophageal washing from a

cuso of ulcer of the esophagus, Their structure
is essentially poemal,

The three groups of cells of No. 11 repre-
sent & cytologic type often found in duodenal
specimens. In this particulsr case, the fluid
was aspirated from 4 site near the ampulla
and the cells are considered to be pormal
cells exfollated from the epithelium of the
common duct, Their pattern of noclear de-
generation is rather characteristic, The cliro-
matin s granolar and accummlates at the
periphery of the nuclews, and in optical sec-
tion forms & ring around & relatively clear
center,

The cells of No. 12, found In a gastric aspi-
rate, show o similar patteen of nuclear degen-
eration. Although these cofls are somewhat
larger than those of No. 11, they probably are
derived from the common duct and entered
the stomach by refiux action. That cells may
reach the lumen of the stomach in this man-
ner has been established by evidence ob-
tained In other cases. In one (nstunce the
presence of & carcinoma of the pancreas was
rovealed by cells found in & gastric aspirate,
No metastasis to the stomach was found at
autopsy.

1t should be borne in mind that the stomach
is a roceptacio for extrunecous colls of diverse
origin such as celly from the aral, nasopharyn.
geal and brouchial mucosar, the esophageal
opithelium and the upper portion of the in-
testinal tract, The cells Mustrated in Nox 14,
15 and 16 are probably examples of such ex-
trancous cells, The distribution of the mclel
and the peesence of ciliation In clusters 14 snd
16 suggest a nasopbaryngeal origing Naso-
pharyngeal cells aro not infrequently noted
in gastric aspirtes, particularly when the
Leovine tube has been introduced into the
stomach through the nose. The cells of No,
15 do not seem to correspond to exfoliated
cells of the gastric mucosa, but their origin
s not clear.

—_—
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The cells in No, 13 were found in a gastric
aspirate from u case of pyloric obstruction

The two clusters
found in 4 duodenal aspirate, represent mu-
coid colls the origin of which is not clear.
Thedr mucoid type is proved by the calumnar
form of the cells of the upper right group and
by the presence of a mucinous secretion in
the lower left cluster, as indicated by its stain-
{ng reaction, Cells found in duodenal aspirates
are particularly dificult to interpret because
the normal esfoliative cytology of the duo-
denum and of the pancreatic and hepatic
ductul systems hos not, #x yet, been ade-
quately explored.

The group of columnar cells shown in Nos.
17 and 21 are both suggestive of a polypoid
growth, The cluster in No. 17 has normal
nuclel and was found In the rectal washing

ecoentricity and the farm of the cells suggest
4 cubvidal or columnar cell origin.

The cell illustrated in No. 19 was found in
a roctal washing smear. A compotent para.
sitologist identified it as an Amoeba histolytion.

Malignant cells found in rectal washing
smears from two cases of adenocarcinoma of
the rectum are shown in Nos. 20 and 23 The
malignant nature of the cells is revealed by
the fulfillment of many general criteria of
malignuncy.
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DESCRIPTION

Calls found in osophageol, gastric, duadenal and goll blodder arpirates, from malignont coses with the

ancoption of No. 16, Drawings x 525,

1 and 2 Castriv sspirute. OC-EA series. Male,
. mucous carck

3-5, Gastric aspirate. OG-EA series. Female,
Age 50, Pathologle diagnosls: adenveurcinoma
of the stomach with multiple metastases.

B, Gastric sapiente, OG-EA series. Male, Age 35,

S, Duadenal drsinage. OG-EA setles. Male, Agn
52, Pathologic diagnosis: carcinoma of the
pancreas with metastasds to adjscent nodes.

0. Gastric waplrute, OC-EA series. Male. Age 70,

tesy of Dr. George Romberg, White Flaing
Hospital, White Plalng, N.Y.)
10, Esophageal wepirate, OC-EA weies. Female,

;
i
i

1
}
{
:

Age 72, Pathologic diaguosis: epidermoid
carcinoma of the esophagus,

12 and 13, Castric balloon specimen. Clycogen
seties. Male. Age 83. Clinical dagnosis: car-
cinoma of the stomach (operation refused).

s DV, 9)

16, Exophageal aspirate. OG~EA series. Female,
Age 40. Diagnosis: cardivepaam, 1o evidenee
of maligrancy.

17. Gaatrle  bolloon specimen. OG-EA  series.
Male. Age 3L Puthologic diagnosis: adeno-
carcinoma of the stoaach with metastasis to
Tiver and omentum.

18, Gastric  balloon  specimen. OCG-EA  serlen.

Male. Age 07, Pathologic disgnosis: adeno-
carcinoma of the somach, Geude 11

19. Goatrie wspirate. Glycogen series. Male, Age
63, Pathologic dingnosis: mucous earcinoms
of the stomach with widespread metastasis.

20. Gall bladder wspirate. Glyoogen series. Fe-
male, Age 59, Pathalogic diagnosis: adenocar-
cinoma presumably seising in bile docts,

21 Castric aspirate. Glycogen sories, Male, Age

70, Pathologlo diagnosis: pleamorphic adeno-
carcinoma of the cardia of the somach with
inviaion of the esophagus.
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DISCUSSION

Calls found in esophageal, gastric, duodenal and gall blodder cipizates, from malignont coses with the

exception of No, 16,

Chusters of cells found in gastric specimens
In cases of carcinoma of the stomach wre
shown in Nos. 1-2, 3-5, 6, 7, 12-19, 17, 18, 19
and 21, Of these, Nos. 1-2 and 10 were diag-
nosod as mucous carcinomas; 3-5, 6, 17, 18
and 21 as adenocarcinomas; 7 as an anaplastic
carcinoma; and 1219 as carcivoma without
specification of the type, The malignant char-
acter of the cells is apparent in all these clus-
ters bat it &s in ooly a fow that the type of

The two cases disgnosed pathologically as
mucous carcinomas ( Nos, 1-2 and 19) present
different eytologic pictures, In No. 1 the cells
are of the columnar, mucoid cell type; where-
as in No. 19 the cells are rounded and theis
glandular mucoid character fs Jess easily
recognizable.

Differences In the cytologle pattem are alo
voticeable in the group of adenocarcinoma
cases. In Nos, 3-5 the vacuolation of the cells
und the eccentricity of the nuclei are clearly
shown, There are alw binucleation and
murked nuclear enlargement, as well as no-
clear degeneration. The adenomatons type of
the cells i apparent. In No. 8, which iflustrates
cells from an adenocarcinoma of the cardiac
end of the stomach, the cytologic picture Is
somewhat different. These colls show great
similarity to those of an adenocarcinoma of
the endometrium shown in A IX, 5.

In the clusters of Nos, 17, 18 and 21, the
oolls and muclei are larger and the glindular
type of the cells is less distinet. The cell groups
of No. 21 are from a case diagnosed as a plec-

adenocarcinoma of the cardia of the
stomach. Nos. 17 and 18 were found in gastric
balloon specimens, and 21 in an sspirate.

Colls from » cave dingnosed as an ana-
plastic carcinoma of the cardinc end of the
stomach are seen in No. 7. These cells, though
smaller, show & certain resemblance to those
of No. 8.

Another case of carcinoma of the stomach
is (llustrated in Nos. 12 and 18, An anususl
tadpole coll is shown in No. 12. No pathologic

dingnosts of the type of the tumor is available,
since the patient refused operation.

Cells from two cases of carcinoma of the
wsophagus wre shown in Nos. 10 and 11. No,
10 is from an adenocarcinoma of the stomach
recurrent in the esophagus. It cytology re-
sembles closely that of the adenocarcinoma
of tho stomach (llostrated in Nos, 3-5. No.
11 Is from a primary epldermokd carcinomi
of the esophagus and las an altogether differ-
ent pattern.

The two groups of cells in No, 8 were found
in a duodenal drainoge from a patient with
carcinmna of the pancroas. This is of particu-
lar interest since it was the first case in which
carcinoma of the pancreas was diagnosed by
the cytologie examination of duodensl drain-
age snears,

Cells from u duodenal dralusge specimen of
another case of carcinoma of the pancroas sre
iflustrated fn Nos, 14-15,

The cluster of No. 9 was found in a gastric
aspiration specimen, The cells wese inter-
preted as malignant. Ao exploratory opesa-
tion reveakd no gastric tumor. The patient
expired 3 weeks later and an autopsy revesled
the presence of a carcinoma of the pancreas
extending lnto the medial wall of the de
socoding portion of the duodenum and in.
volving the mucoss, It is likely that the
abnormal cells reached the stomach by reffux
from the duodenum.

A pearllike structure found In an esopha-
geal aspirate Is shown in No. 16. On the busis
of the abnormal appearance of the central cell
ono might be led to suspoect malignancy, but
this case proved to be negative. A certain simi-
larity in structure exists hotwoen this and the
pearl in C I, 26, found in the spatum of o
case with no evidence of ;

No. 20 illustrates malignant cells found in
a gall bladder aspirate from o patient with
a puthologic diagnosis of adenocarcinoma pre-
sumably arising in the biliary doct system,
The malignant character as well as the pdeno-
matous type of the cells ure evident.

ar
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DESCRIPTION

Neo-malignont and malignant colls found In gostric and essphagec! specimens. Photomicrographs x 600.

1. Normal gatric epitheliuen, Castric balloon
specimen, OCG—EA serlor. Male. Ago 46. Path-
ologic disgnosis: carcinoms of the panctess
with metastasis to the Hver. Normal stomach,
(Same case aa D IV, 9.)

2 Large group of mucoid columpar cells viewed
from the basal surfuce und showlng 4 honey-
vomb appearance. A smaller clustor soem from
the side shows the columnar form of the cells.
Gastric uspirate. OG-EA series. Maks, Ago 61.
Pathologlo dingnosts: chronie  inflammatory
process of the lung. No gastric discase.

4. Chuster of cells of the mucold type exhibiting
2 papiflary pattern. Castric balloon spectmen.
OG-EA wries. Fernule. Age 70, Pathologic
diagnosis: adenocarcinoma of the lesser curva-
ture of the storsach, (Same case w3 D IV, 7))

A Cluster of malignent cells retaining a pupil-
lary pattern, Gastric ballon spectmen, OG-
noshs: anbulir carcinoma of the stomach,

5, Multinucleated malignant cell.  Esophageal
wishing, OC-EA seriex. Male. Age 58, Path-
ologic dingnoss: epidermoid carcinoms of
the esophagus, Grade 111,

7=, Clasters of malignant cells, Castric balloon
specimen, OC-EA seriex. Male, Age 65,
Pathologle dlagnosis: adenocurcinoma of the
stomach,



DIl

DESCRIPTION

Neo-malignont and malignant colls found In gostric and essphagec! specimens. Photomicrographs x 600.

1. Normal gatric epitheliuen, Castric balloon
specimen, OCG—EA serlor. Male. Ago 46. Path-
ologic disgnosis: carcinoms of the panctess
with metastasis to the Hver. Normal stomach,
(Same case aa D IV, 9.)

2 Large group of mucoid columpar cells viewed
from the basal surfuce und showlng 4 honey-
vomb appearance. A smaller clustor soem from
the side shows the columnar form of the cells.
Gastric uspirate. OG-EA series. Maks, Ago 61.
Pathologlo dingnosts: chronie  inflammatory
process of the lung. No gastric discase.

4. Chuster of cells of the mucold type exhibiting
2 papiflary pattern. Castric balloon spectmen.
OG-EA wries. Fernule. Age 70, Pathologic
diagnosis: adenocarcinoma of the lesser curva-
ture of the storsach, (Same case w3 D IV, 7))

A Cluster of malignent cells retaining a pupil-
lary pattern, Gastric ballon spectmen, OG-
noshs: anbulir carcinoma of the stomach,

5, Multinucleated malignant cell.  Esophageal
wishing, OC-EA seriex. Male. Age 58, Path-
ologic dingnoss: epidermoid carcinoms of
the esophagus, Grade 111,

7=, Clasters of malignant cells, Castric balloon
specimen, OC-EA seriex. Male, Age 65,
Pathologle dlagnosis: adenocurcinoma of the
stomach,



Dlil

DISCUSSION

Nen-malignont and malignant cells found In gastric and esophogesl specimans

Two clasters of normal gastrie cells are
shown in Nos. | and 2. The normal character
of the cells und their ouclel Is apparent. The
two clusters diffor somewhat in theie pattern,
The lasger cluster (No. 2) has the honeycomb
appesrance which is often distinct in cell clus-
ters of the mucoid type when they are viewed
from their proximal (basal) surface (see Dis-
cussion, A 111), The columnar form of these
cells Is evident In the smaller group of No. 2
which is seess from the side, In No, 1 the dis-
tinctive form and type of the individual cells
cannot be determined, as ks ofton the case in
flat abeets of exfoliated opithelium viewed
from the distal surface. In examining epithelial
fragments one sometimes finds, at their pe-
riphery, cells in a side view revealing thedr
type, 48 In the upper edge of No. 2.

Nos. 3 and 4 are both from cases diagnosed
a8 carcinoma of the stomach, The malignant
charactor of the cells can bo easily recognized
i N, 4 by the marked suclear and cytoplas-
mic atypia. The cluster illustrated in No. 3
is more difficult to evaluate. It is strongly sug-
gestive of a papillary growth, but the absence
of marked nuclear and other aboormalities
gives no suppost to lits interpretation as ma-
Hgount. In this case the possibility of malig-
nancy was indicated by the presonce of other

clusters exhibiting puclear atypls and an b
regular patter,

A multinucleated malignant oell from a case
of epidermoid carcinoma of the esophagns is
shown in No. 5. Such monstrons cells are some-
times seen In carcinomas of the epidermoid
type. A smaller squamous cell uppesrs to be
engulfed within the cytoplasm of the giant
cell.

The malignant nature of the chaster (s
truted in No. @, which & from another case
of epidermoid carcinoma of the esophagos
(Grade I11), is clourly indicated by the crowd-
ing and overlapping of the nuclei and the
irrogular pattern,

Distinet criteria of malignancy are also ex-
hibited In Nos, 7, 8 and 9, which are from a
case of adenocarcinoma of the stomach, Nu-
clear abonormalities are present in all three
clusters and aro particularly striking in No. 8.
No. 0 illustrates a fragmont of the tumor
in which soma of the cells and their vuclel
show marked enlargement and elongation,
giving an impression of transition from & be-
nign to a malignant area. This cluster serves
to illustrate the adequacy of the cyvtalogic
material obtained by the gastric balloon
method, which in some instances may be com-
parable to a histologic specimen.

an
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D IV

Digestive System

Non-malignant end malignant cells found in gastric ond esophageal
specimens and in a bile duct aspirate




DIV

DESCRIPTION

Non-molignant and malignant cells found in gostric and esophagedl spacimens and in a bile duct aspirate.

Photemicrogrophs x 600,

L Custrle  balloon specimen. OG-EA  sories.
Male. Age 58. Pathologic disgnosis: chmaic
Rastritie

2 Castrie balloon  specimen, OG-EA  series
Male. Age 49, Clinlenl and gastroscopie diag-
nosis: hypertrophic gastritis,

4 Nov-malignant columnar oolls, Gastric hal.
loon specimen, OG-EA series. Male. Age 52
Pathologie  diagnosde:  papllloma  of the

4, Chters of non-malignant  columnar  oells.
Aspirate from esophagus and stomach, OG-
EA series. Male. Age 73. Pathologie disg.
nasis: papilioma of the stomach, esophagitis
and gastritie,

5 Castric aspirate. OCG-FA serfes, Female. Age
55, Pathologio diagnosia: benign sdenomatous
wastrie polyp. (Same cuse a5 D 1, 5.)

6 Castric  halloon  specimen. OG-EA  serios.
Male. Age 40, Pathologie diagnosi: ulcerat-
ing oarvinama of the stamach, Crade IV,

7. Gastric talloon specimen;, OG~EA serios. Fo-
male, Age 70, Puthologic diagnoss: adenoc-
nrdm of the lesser curvature of the

stomoch, (Ssme cwe us D 111, 5,)

8 Castric  balloon  spocimen. OC-EA  sories,
Male. Age 52. Patbologle dlagnosis: adenc-
curcinousa of the stomach,

0. Colls of the gublet typo. Castrie balloos speel-
mon. OC-EA sorics, Male, Age 48. Path-
ologle diagnoniy: curcinoma of the pancroas
with metastasis 10 the liver, and partial ob.
struction of the third portion of the duodenum.
(Sama case wa D HIL, 1)

10. Castric  balicon specimen. OG~EA  series.

CALS

Male. Age 00, Pathologic disgnosds: adeno-
carcinoma of the womach, Grade IL Note one
mitosts.

11 Epitbolial pesrl, Esophageal sspirste tsken

y 1 year alter s-eay therapy. OC~

EA sorien. Male. Age 89, Clinicsl disgnosis:
carcinoma of the esophagis,

epidermoid
Crade L1 (Same cuse as No, 14.)

13, Epithelial pearl. Gastrie balloon specimen,
OC-EA series. Male. Age B2, Pathologie di-
agnosis: papillooa of stomach.

14, Group of mulignant cells from same case as

10, wspirate. OC-EA serios, Male

04, squamous car
cinocua of the eophagus, Grade 11

7. wspirate, OC-EA series. Muale

19, Aspiraty from the biliary duot st time of op-
eration. OC~EA series, Male. Age 63. Path-
ologic diagnowis: oholangiocurcinoma of the
bile ducts with obstructive Putient
had sdinocarcinama of the roctum 6 1/2 ynars
previously.
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DISCUSSION

Noa-malignant and melignant cells found in gatric and esophageel specimens and in o blle dudt aspirate

Cells from gastric balloon specimens in two
cases of gustritis are shown in Nos, 1 snd 2,
The similarity in the type of the cells from
the two cases is apparent. The lndividuality
of the cells und the structural uniformity of
the cells and thelr nuclel reveal their non-
malignant character.

The cells illustrated in Nos. 3 and 4 are
from two cases of papilloma of the stomach.
No. 8 was from a gastric balloon specimen
and No. 4 from an aspirate taken at an esoph-
agoscopy In which gastric mucosa was seen
and biopsled. The benlgn appearavce wnd
columnar form of the cells are consistent with
the diagnosis of papilloma. Cells of this type
should, however, be considesed suggestive,
rather than diagnestic, of this condition,

The cells in No. 5, obtuled by gastrlc aspi-
ration in & case of benign adenomatoas gastric
polyp, sre apparwptly columnar and may be
considered compatible with a diagnosis of a
polypoid structure. Another cluster of cells
from the same cuse is shown in D L 5,

No. 0 represents approximately one-fourth
of a large tissue fragment found in o gaatric
balloon specimen from a case of an ulcerat.
my carcinoma of the stomach, Crade IV, At
first glance one might be led to Interpret it us
smooth muscalature with an fregular fiber
pattern. However, closer examination and a
comparison with other tissue fragments and
clunters of cells present in the same smesr
as well as with & section of the tumor prove
that this is a fragment of neoplastic tisae with
a structure correspanding to that of the tumor
itself. Such large pioces of tissue camnot be
expocted to be seen exoopt in cases of tamars
with a large ulcerated surface aren.

Clustors of colummar cells obtained by the
gastric balloon technique from two cases of
adenocarcinoma of the stomach are depicted
in Nos. 7 und 8 The malignant cheracter of
the cells v demomatrated mare cloarly in clus-
ter No. 8 by the irregularity of its patterm und
the distinet enlargement and elongation of

the cells and their nuelel In the claster of
No, 7, which is from the same case as D 111,
3, the stypia of the colls is much lews pro-
nounced, A cluster of this type may arouse 4
mupicion of malignancy but is not sificient
to warmant 4 definite diagnosis, A comparison
of cells in Noe. 3-5 and 7 and 8 of this plate
und Nox. 3 wod 4 of D U llustrute the transi-
tion from the normal to the malignant colum-
nar cell type with intermediate forms, the
benign or malignant nature of which is diffi-
cult to recognize.

Esamples of a mucoid, goblet cell type are
given in No. 0. These cells were found In 4
gastric balloon specimen from a case of carvi-
noma of the pancreas with metastasiy to the
liver and partial obstruction of the thind por-
tion of the duodenum, They are interpreted
as non-malignunt, but their exact nature and
sito of origin are vot clesr, since cells of this
type are rarely soen In gostric specimens.

The two clusters of cellx In No. 10 recov-
ered fn a gastric ballooa specimen from an
sdenocsrelnoms of the stomuch, Crade 11,
oxhibit distinct criterin of malignancy. Pro-
Iiferative activity is tovealed by the presence
of a mitotio figure In the larger cluster.

Epithellal pearls from three different cases
arc shown in Nox. 11-13. The ones illustruted
in 11 and 12 were found in esophageal aspi-
rates; that in 13 was seen in » gastric balloon
specimen. In the case of No. 11 a clinical

viously recvived x-ruy therapy, the interpro.
tation of this pearhlike structure is very
difficult. In the case of No. 12 there was a
dingnosiv of epidermold carcinoma of the
wsophagus, Grade T The provounced atypia
of this pearl offers strong evidenco of ity
origin from the malignant lesion. It the case
of No. 18 the diagnosis was papillama of the
stomach; bowever, it is likely that this is a
benign pesr] originating n the esophageal
epithelium, Beolgn and  malignant pearls

an



D IV DISCUSSION

found in sputum are shown in C 1,
25 and 28, and C 11, 15 and 16,

Malignunt cells found in esopbageal aspi-
rates from cases of carcinomas of the esopha-
gus are shown in Nes. 14-15. All these dusters
exhibit distinctly abnormal characteristics
which permit a ready evaluation of their ma-
Fgnant nature.

The colls illustrated in No. 19 were found
in an aspirate from the biliary duct of # man
with cholangiocarcinoma of the biliary ducts.
The patient also had a recurrent adenocarci-
noma of the rectum. Since this specimen was
obtained by direct aspiration from a bile duct
during operation, the site of origin and nature
of the cells are well established.
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Digestive System

Malignant and non-malignant cells found in bile aspirate, duodenal
drainage and rectal and colonic washing specimens
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DESCRIPTION

Molignont and non-malignent cells found in bile aspirote, duodenal droinoge ond rectal and colonic

washing specimens, Photomicrographs x 400,

7 snd B Bile sspirsted from the gall bladder
at operation. OCG-EA series. Femule. Age 83,
oarcinoma of the gall

(Samw cuse a» D 11, 14 and 15.)

10 snd 11, Duodenal aspieate. OG-EA series,
Fomalo. Age 07. Pathologic diagnosis: adeno-

diagnosis:
noma of the sigmoid. (Courtesy of Strang
Prevention Clinke, Memorial Center, New
York.)

. Rectal washing. OG-EA series, Formale. Age
70, Pathologic dingnosis: adenocarcinomn of
the sigmold, Grade IL (Cammyd&ung
r::umm.w New
York.)

15, Coloate washing, OCG<EA serfes. Male. Age







DV

Maolignant and non-malignant cells found in bile owpirote, ducdenal droinage and rectol and colonic

washing specimens
The group of cells shown in No. 1 was found

Cells from a carcinoma of the gall bladder
wre shown in Nos, 7 and 8, The specimen was
obtuined by aspteation from the gall bladder
at operation. There s a marked differcoce
in the sppearance of the two clusters, al-
though both exhibit distinet criteria of ma-

A group of malignant cells found in a duo.
denal drainage spocimen from i case of carci-
noma of the pancreas is illustrated in No. 9.
Since there was evidence of metastasis to the
stormach it is difficult to determine the site
of origin ol these cells. Among other criteria
of malignancy tne may note the prominence
of the aucleoll

Cells found In a duodenal aspimte from

another caso of carcinoma of the pancreas are
shown In Now 10 and 11, In this case, too, the
site of origin of the cells cannot bo deter-
mined because of the involvement of the duo-
denum.

No. 12 shows cells found in a rectal washing
from a case of an adenocurcinoma of the
roctum, Grade L The enlargement, hyper-
chromusia and elongation of the noclel aml
the irregular pattern compare with those of
D IV, § which illustrates o cluster of cells
from an sdenocarcioma of the stomach,
Elongation of the nuclei and irregularity of
pattem may also be seen in D IV, 6 which
represents cells from an uleerated carcinoma
of the stomach. Such an elongation of cells
and their nuclel ln assoclation with muclear
enlargement and hyperchromasin i o good
criterion of malignancy In  gastrointestinal
neoplasms.

A groop of columnar cells of the goblet
type found in a colonic washing from a case
of pedunculated adenoma of the sigmoid are
shown in No. 18, The type of the cells is con-
sistent with the pathologic diagnosis,

No. 14 illustrates cells found in a rectal
washing from a case of adenocurcinoma of
the sigmoid, Grade 1L Prominest nucleoli,
anisokaryosis and crowding of the cells ase
some of the malignant features o be seen,
particularly in the larger chuster,

Benign and malignant cells found side by
side in & colonie washing smear from a case
of an adenocarcinoma of the descending
colon, Grade I, are illustrated in No. 13, The
group on the left consists of cells which have
a normal appearance, whereas the one on the
right is made up of cells showing enlargement,
hyperchromasia and wlongation of the nucled,
erowding of the cells and a somewhat frregu-
lar pattern. Here again, in a case which proved
to be a relutively early case of malignancy,
the enlargement, hyperchromasia and elonga-
tion of the nueclel are in evidence, though not
so pronounced and extreme as in other more
advanced cases (soe discussion of No. 12).

v
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Exudates

Non-malignant and malignant cells found in sediment smears of pleural
and peritoneal exudates




DESCRIPTION

Non.malignan! ond malignont culls found in sediment smears of pleurol ond peritoncal exudates.

Drowings x 525,

M!ﬂnmhu—phwdmdnmm
serson. Clinical

Ap&.(&-manul!ll.l.mdcl\'.

amwmmm
ogy. Noto one mitosls. Male. Age 66
4. Mesothelial cells Pleurs) fluid, OC-EA series.
Male. Age 44. Clivdeal diagnosis: polmonsry
congestion with pleusal effusion,
5, Signet ting cell, (Ssme caw a1 No 4)

0. Mesothelial cells. Meural fuid OG-EA seties,
Male. Age 55, Autopsy disgnosis: cicrhosis of
the liver, Laennec’s type.

T, Cluster of colls interproted un mesothelial
Note ooe mitosis. Plearal fluid, OC-EA series,
Female. Age 17. Clinical diugnosis: pulman-
ary tberenlosis with pleural effusion,

8 and 9. Mesothelia]l cells. Note crowding, bi-
muclmtion aod anisooytosie. Floural fuid, OG-
EA series, Female. Age 20, Diagnosis: hemo-
pocumothorux of unknown origin.

10-12. Mesothelial celle. Note binucleation, en-
gulfiment und vos witotic figore. Peritones]
fluid, OG-EA series. Female. Age 52 Autopsy
Wguonis: cirhosds of the Hver, Lacnnec’s
type.

1515, Celly showlng estreme vacuolstion with
signot ting formation, Perltoneal fluid. OG-

EA series. Fomale. Age 43. Autopsy diagnods:
portal clrzhads of the Nyver with usvites.

18 and 17, Cells showing prociounced vacunls-
tion, fuemation of signet ring types, binuelea.
tion und engulfmemt. Ploural fluid. OG-EA
sevies. Male. Age 00, Clinkcal diagoosis: cfe-
thonds of the lver with ascites.

18, Lymphocytes. Pleurul fuid. OC-EA  serfes.
Mude. Age 58, Pathalogle dagnosis: bruncho.
Wende epicermoid oarcinoma

Mhmpmwu‘bmnmul
nuclear strocture. Pleural  fuid.  Glyoogen

serics. Femule. Age 24 Avtopsy  diagnorin
noute myclogenous lenkemis.

20. Mewral fubd. OCG-EA sorfes. Male, Age 42
l’llhnh‘iedllm solitary plevral meso-

!l-&l.(.dls(nnmm

eratod 1935 and recurvent 1050), und
curcinoma of the uterus (sutopay June
80, IﬂO).Mmul-tlnnd-wd

23 Pocktoneal fhukl. OG-EA series. Female.
Ago 57, Pathologie diagnosis: sdenocarcd-
;mudlb!n.dnhhmmthl
ver

24, Poritoneal Huid. OC-EA series. Female.
Age 84 Pothologic dlagnasis: papillary
serous eystudepocurcinoma of the ovary
with motastases.

25, Veritoneal flukd. OG-EA soriex. Female.
Ago 50, Pathologlo diagnosin: adenooarcd-
voma of the ovary with extensive me
Gastoans.

28 Peritoneal foid. OC-EA sories. Fomale,
Age 63, Pathologio diagnosis: mucous car-
citoesa of the stonsach with abdominal
CArCINOmMatosts.

27. Lower abdominal Buil. OG-EA  series.
Male, Age 47, Pathologic disgnosis; carci-
nomu of the proatate, The patient had Jud
adonocarcinoma of the stomach 12 years

28, Floural fuid, serics, Fomale.
Age 5. Autopsy diagnosis: bronchogembe
adenocarcinoma of a well differcntiated,

extromoly desmoplastic type with metas.
tasis (0 the vertelxae.

29, Plewral fhid. OC-EA serior. Male. Age
MW&MM:}&

cinomsa of the lung.

30 and 3 I‘Ianl fuicd. Clycogen serles. Fe-
male. Agoe 70, Pathologie diagnosis: card-
noma of hnc. (Same cose ps C 11, 7))







DISCUSSION

Non-molignant and malignant cells found in sediment smears of pleurcl ond peritoneal exidates

Histiocytes are commonly present in esu-
dutes, sometimes in large numbers, and ex-
hibit great variability in size and form. The
foumy appearance of the cytoplasm, the ec-
centric position and the shape of the nucleus,
and the Joose arrangement of the cells when In
clusters are features by which the histiocytes
wsually can be differentiated from mesothelinl
colls. Such a differentintion s often difficult
becuwse of the prosence of intormediate forms,

A gwup of typical histiocytes from a case
of bronchopoeumonia with plenral effusion
Is shown in No, L. The histiocytes of No. 2
from a case of acute pericarditis range from
the small typical form to the large multing.
cleated type. In the group llustrated in No.
3, from a pleural effusion of unknown etiology,
one cell is in mitosis, Mitoses are not infee-
quently seen in exudates in normal histiocytic
andl mesothelial cells as well as in malignant
cells. Other mitotic fgures are Mustrated in
this plate in Nos. 7, 11 and 21,

Mesothelial cells vary greatly in size wnd
form, The typical ones (No. 10), have a round
or sightly oval ontline and a relatively large,
centrally located, vesicular nucleus with a dis-
tinct chromatin pet and ove to several small
karyosomes. Distinctly outlined nucleoli may
also be seen in some nucled (No. 8). Mul-
tinucleation s rather rare In mesothelial cells
but bisodeation is not infrequent (Nos. 9
und 12), Engulfment of one cell by another
alwo ocours ( Nos, 12 and 17). The cellular out-
lives are usvally distinet in clusters exoept
in those with crowded, poorly differentiated
cells, as in No. 12 The nucloar-cytoplasmic
ratlo s falddy coostant, and an facrease In
the size of the nucleus is wsually associated
with a corresponding increase in the size
of the ecll, as in Nos. 7 and & In No. 7, which
ix from a case of tuberculous plourisy, there
i some atypia, such as enlargement of some
of the cells and thetr nuclel. hyperchromasia
and the preseace of a mitotic figare. How-
ever, the fact that the cells are well dilfer.

entiated and retain their individoality &
evidonce of their non-malignant nature,

Vicuolation fs often provounced i cells
found] In exudates, and there are many o
stances in which ooe is unable to decide
whether some of the highly vacuolated and
colarged cells ure of mesothelial or histiocytic
arlgin. The cells in No. 10 are probably of the
moesothelial type, as thoy form an intograted
cluster with marked vacuolation of the periph-
eral cells. The interpretation of the cells in
Noa. 13, 14 and 15 is equivocal, since some
of the cells show more resemblance to meso-
thelial cells while others scem to be closer
to the histiocytic type. An extreme vicuolition
and displacement of the nuclous to the per
ipheey of the coll result in the formation of
the so-called “signet ring” eell. Pronounced
vacuolation is y seen in cases of ar-
rhosts of the Hver (Nos, 13-16).

A group of pormal lymphocytes found in
the pleural fluid of a case of bronchogenic epi-
dermoid carcinoma fs shown in No. 18, Lym-
phocytes when present in large numbers in
an exudate muy justifably arouse a suspicion
of malignancy,

The lymphocytic cells llustrated In No. 19
show distinetly aboormal festures such as
the centrul clumping of the chromatin which
has been repeatedly noted in maligoant cells
of the lymphoid type. Since this case was
dingnosed s peute myelogenous  leukemia
complicated by miliary tuberoulosdy, the diag-
nostic significance of these cells s obscare in
this case.

An illustration of a cell cluster from the
pleural fluld of a cuse of mesothelivms muy
be seen in No. 20. This cluster shows irvegu-
larity of pattern and a relative prominence
of the nucleoll and may be considered com.
patible with the diagnosis of a mesothelioma
hut not pathognomonic of this type of tumor.

Groups of cells from various metastutic
tumots are shown in Noa. 21-31 The malig
nant nature of the cells is shown In all groups,

e




although the cytologic changes are more ob-
vious in some than (o others. The recognition
of the type and site of the primary tumors
is ln most instances very difficult. In the cus.
tors illustrated in thix plate, one may suspect
an adenocarcinoma of unknown origin in Nos,
21 and 26, an ovarian carcinoma in 24 and
25, and a probable carcinoma of the lung in
2031 Our present koowledge of the ex-

follative cytology of metastatic tumors 1s still
too fragmentary to permit an accuraste ding-
nosis of their type and origin,

The cells (lustrated In Nos. 30 and 31 re-
semble those found in sputum and bLronchial
washings from cases of pulmonary carcino.
mas (C 1L 1, 2 and 8), (Cells from the same
case as Nos, 30 and 31, found in sputum, are
shown In C 111, 7.)




SERIES PLATE

E i

Exudates

Malignant and non-malignant cells found in sediment smears of pleural,
peritoneal and hydrocele fluids



DESCRIPTION

Molignant ond non-malignant colls found in secment smears of pleural, peritoneal and hydrocele Sulds,

Photomicrogrophs x 400,

1. Mesothelial cell. Peritoooal fluid. OG-EA
wetbon. Male, Age 73. Fina) clinical disgnosis:
clrrhosis of the Nyver.

2. Mesotholial eoll, Ploveal fiuid. OG-EA series.
Female. Age 62 Clinkesl disgnosis: scute
peticarditis with effusion. (Sume cuwe w E 1,

2 and GIV,2)

3 Peritoneal fuid. OC-EA seties. Female, Age
69, Pathologic diagnosis: primary adenocarci-
noma of the endometrivm, Grade 11 Biopsy
of peritomenm: metastatic adenocarcinoma,

4. Perdtoneal Buld. OCG-EA seties. Femmale. Age
73, Pathologic dingnods; primary adenccar:
cinoma of the endometrium.

3. Plournl fhrid. OC-EA serics. Fernale. Age 50,
Fathalogle diagnosds: metastatic  carcinonsa,
probably from an wpidermold carcipoma of
the cerviz, Grade 11, removed 8 years earlier.

A Viewrnl fluid. OC-EA series. Female. Age 42.
Pathologle dlagnosis: primary carcinoma of
the broast,

7-5. Peritonen] fluid. OG-EA series. Femule.
wumm:md
the ovary.

10. M.lmoc-m-mrmkmm

11 Atypleal ool structure found i hydeocsle
it of a cuso disgnosed as seminoma. Male.
Ape 46,

12 and 13, Pleura] Buid OC<EA serics. Female
Age 72. Pathologic diagnosis: primary carck
noma of the bresst.

14, Plewwral fluid. OG-EA wries. Female. Age 38

Pathologle dlagnoals: infiltrating duet curcls

nomn of the breast, Grade 111

15, Plowral flukd. OC<EA series. Male. Age 19,
Pathologic  diagnosis:  malignant lymphoma,
Hodgkin's type.

10. Pleura] fluid, Glycogen series. Male. Age 62,
Pathalogic diagnosiss  folliendar  lymphosar-
coma,

17, Pleural thed, OC-EA series. Female. Age 72
Fathologic diagnmis lymphosrcoma, reticu:
lum eell type.

ll.Mand.OG—&\misFmb.Ap&

Clinkal disguosis: lymphoma of meodiastioal
Impbmdn.mhhlyllodlhhtm
0, Plenral fluid, OCG-EA serios. Male. Ago 70,
meammuy.
motastatic to hung end plenrs.

20 and 21 Perfloscul and plearal fuids. OG-~EA
sevies. Female. Age 58 Final disgnosis: cur-
ciooms of the pascreas with ovidence of
widespread osroinomatosss.

22, Cluster of celly from & cave dizgnosed an heio-

of the stomach. Pleural fuid.
OC-EA seties. Female. Age 50. (Same cuan
o G IV, 10.)

28, Ploural fuid. OG-EA werics. Formale. Age 40,
Pathologle disgmosis: cascinoma of the Jung
with metustases to pleara

24 and 25. Pleural fluk). OG-EA seriex. Male.
Agn 53, Pathologic diagnosis: epidermoid car.
cinoma of the hmg metastatio to the pleurs.

26, Perfcardial fhid. OG-EA series. Male. Age
24. Pathologio disgnosis: alveolur coll curvis
noma of the lung (
Umicker, Comadr,, M.C., USN., St. Albane
Naval Hospital, Long Island, N.Y,)
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Malignont and non-malignant cells found In sedimont ameor of pleursl, perisancal and hydroceln Auide

Normal mesothelial cells are shown in Nos,
1 and 2 for comparison with the malignant
cell types. For a discassion of the structure of
the normal mesothelial cells see the Discus-
sion of E 1,

(.clltypnlmm!hplcmﬂudp«honul
fluids In cases of metastatic
ndmmmﬁwuh&m&-&.w&b
the excoption of Nos. 11 and 22. The type aml
the probable site of the primary tumors In
these cases are as follows: adenocarcinoma of
the endometrium, Nos. 3 and 4; carcinoma of
the cervix, No, 5; carcinoma of the ovary, Noa.
7-9; carcinoma of the breast, Nos. 6, 12-13,
14; carcinoma of the lung, No. 10 (adenocarci-
noma), No. 23 (unknown type), Nos. 24-25
(epidermoid ), No. 26 (alveolar cell); carci-
noma of the kidoey, No. 18; carcinoma of the
pancreas {unknown type ), Noa. 20-21; tumory
of lymphoid origin, Nos, 15, 18 (malignant
lymphoma, Hodghin's type), No. 16 (follicu-
lar lympbosarcoma), and No. 17 (eeticulum
cell sarcoma).

A survey of all these cell variction shows
distinet structural differences which permit,
in some cuses, the recognition of the tumor
type, if not its primary site. Numbers 6, 10,
12-13, 14, 20 and 20, though representing
cells from tumors originating in various
argans, exhibit pattems suggestive of an aden-
ocurcinoma, but the primary sites cannot be
distinguished with s reasonable expectation
of accurscy. The arrangement of cells in
clongated clusters as in No. 14 is often seen
in exudates in cases of metastatic adenocurci-
voma of the breast. The arrangement of cells
fns balls as in Nos. 10 and 12 is quite charac-
teristie of adesocarcinomas,

The colls lustruted in Nox. 3, 4 and 5 do
not disclase the type and origin of the primary
tumor. However, those of Nox. 7 and 8 re-
samble tound clusters and rosettes formd in
endometrial smears from cases of cystadeno-
carcinomas of the ovary, (See A XII, 8-12 and
E 1 24 and 85.) A striking similarity exists

between the clustor of No. 7 and that of A
XL, 1.

Celly from lymphold tumors (Nos, 15-18)
can generally be rocognived us such, bat the
particular type of neoplasm cannot always be
wscertulned. No. 17 gives a good lustration
of the exfolistive cytalogy of lymphosarcoma,
with aggregations of lymphocytic cells show-
ing distinct abnormal festures and some mi.
totic activity, Cells undergoing degeneration
exhibit s characteristic pattern with the nu-
clens breaking into chromatin clamps of un-
equal slee, as may be seen In one cell of No,
17. This degenerative pattern may abo be
soen In other tumor typos, The engulfed cells
of No, 18 show a similarity to the cells of No.
15 and are interpreted as lymphocytes in-
gested by histiocytes, The cells of No. 16 are
larger and show a resemblance to cells inter-
preted as Reed-Sternberg cells (C 11, 9 and
CV, 29 und 80).

The cells flustrated in Nos, 23, 24 mod 25
are consistont with o diagnosis of primary
carcinoma of the Jung but are not sufficient
to make possible 4 definition of the type.
However, the cluster in No. 24 has a pattern
compatible with an epidermold carcinoma of
the lung.

The cells of No. 19 show some similarity to
cells found in urine sediment smears in cuses
of carcinoma of the kidney (see B IV, 1). De-
spite this similarity, however, the accurate
identification of the type and arigin of such
cells found in an exudate smear would be
very difficult.

No. 22 illustrates 3 cluster with rather un-
wsual cytology and a pattern which cannot be
definitely linked with the diagnosis of leo-
myosarcoma of the stomach, The malignant
character of the cluster is debatable beciuse
of the absence of distinct general eriterla of
malignancy.

No. 11 {llustrates a cofl structure found in
fluid aspirated from » hydrocele In a case of
serinonus. Should one nule cut the possibility

e’




£ 1l DISCUSSION
that this may be a multioucleated histiocyte,  tinct malignant characteristies and therefore

the other interpretation is that it is a cluster of  cannot be definitely linked with the testicular
epithelial cells which, howevey, show no dis-  tumor.
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Non-malignant and malignant cells found in breast secretion
or aspiration smears
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DESCRIPTION

Non-malignant and malignont celly found in breost secretion or aspiration smears, Drowings x 525.

4. Epithelial ¢olly found in fluid aspiratod from
s vyst. OG-EA series, Age 43, Clinical diag-
nowis: oyst of Jeft breast.

il

5. Droast smear. Clycogen series, Blopsy

5. Beeast smenr, Pathologic dlagnonis: nom.infil-
mw&mm(&uuu&.&

E
i
|

diagnosts:

Crade 11, {Courtosy of Strang
Clinic, Memarial Conter, New York.)

13 and 14, Broast smear. OG-EA series. Age 50,
Fathologie diaguosls: adenocarcinoma of the
breast with axillary motastasis, Primary diag
nosis by smears. {Same case as F 11, 17-19,)






Fl

DISCUSSION

Noa-molignant and molignent cells found In breast secretion or aspiration smoeors

Histiocytes are depicted in Nos. 1 and 2. In
breast secretion smesrs they appear singly
ar in groups consisting of cells of varying size.
The cytoplasin has a fine vacuolation which
gives it a foamy appearance, and the nuclei
have an frregular, wrinkled form, Some cells
show nuclear ecoentricity and multinucleation.
The histiscytes of No. 1 have round or oval
nuclel and finely vacoolated cytoplasm. His-
tiocytes of this type are commonly seen in
breast secretion smears and are particulary
numerous fn cases of chronic cystic mastitis,
The histiocytes o No, 2 have better preserved
vuclei and the vacuolation of the eytoplism
is less pronounced.

The two groups in No. 4 consist of well-
proserved  epithelial cells which are inter
proted as normal lning cells or small papillary
projections of the lining of & cyst. They were
found in fuid aspirsted from a ductal oyt

Cells from two cases of intraductal papil-
Joma of the breast are shown in Nos. 6 and 7,
The provounced vacuolation, particularly of
the peripherally located cells, s » frequent
cytalogic foature in exfolisted cell clusters in
this condition. The boundaries of the indi-
vidual colls are usually well preserved, and
the cells are grouped in characteristic, com-
pact and sharply outlined clusters. The nuclei
are, as a vule, of uniform size and normal
structure, but a certain irregularity in their
distribution within the cluster may be noted.

The cluster illustrated in No. 5 has a group-
ing pattern suggestive of papilloma. How-
ever, because of the crowding and frregular
distribation of the cells and the hyperchro-
masia of the ouclel it was interpreted as
strongly suggestive of malignancy. A biopsy
performed 5 days later on the strength of the
cytologic report was dingnosed as chronic
fibrocystio discuse of the breast and intra-
ductal papilloma. Three months later a tumor
of the right breast was excised and was also
diagnosed as an intraductal papilloma.

Thirteen months aftee the fist hiopsy u

tumor was exclsed from the left beeast and
was diagnosed as intraductal papilloma, A
recutrent tumor of the Jeft breast was removed
thirteen months later and was diagoosed
pathologically as intraductal papilloma. After

4 months the patient was rebospitalized be-
cuuse of bleeding from the Jeft nipple. On a
specimen of blood and extruded tissue from
the nipple a pathologic diagnosis of carcinoma
of the breast was made which was confirmed
at simple mastectomy. The Boal diagnosis of
carcinoma of the left brewst was thus estab-
Ushed In this case spproximately 21/2 years
after the cytologic smesr in which the cluster
llustrated in No, 5 was found,

Histiooytes from the same case, filled with
blood pigment and with fragmented erythmo-
cytes Indicating netive phagocytosis of old
blood, sre illustrated in No. 3. They were
found in the breast secretion In a case of intra-
ductal papilloma.

Tho clusters illustrated in Nos. § to 11 are
from cases of early carcinoma of the breast.
Noclear atypia sod irregolarity of pattern are
apparent in all clusters. The cells are rather
densely grouped and theis bounduries are in-
distinet. In some cases there ks o resemblance
in the arrangement of the cells to that seen in
papillomas, as in Nosx, 0-10. These clusters ase
from early carcinomas of the comedo type
diagnosed first on the basis of smears, In
neither case was there a palpable mass or any
evidence of glandular involvement, It is sig-
nificant that active exlolation may occur at
such a rolatively early stage.

Nos. 12-16 reprosent mare sdvanced caxes
of curcinomu of the breast. All groups exhibit
distinet criteria of malignancy; these are, how-
over, mare pronounced in the clustors of
Nos. 18, 14 and 16, Sinoe most primary carci
nomas of the breast are of glandular origin,
there Is not as great varkation in the structure
and form of exfolisted malignant colls in
breast smears as s observed in smears of
some other organs.

"
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Malignant and non-malignant cells found in breast secretion
and aspiration smears
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DESCRIPTION

Malignant and non.malignant cells found in breout secretion ond ospirotion smeors. Photomicrogrophs
x 600,

L Histivoytes, Broaat smear. OC-EA serfes. Age
58, Provisiomal diagnosis:  doctal  papillary
growth

2. Breast smear. OG-EA petles. Age 42 Fath-
ologic diagnosis: duct papillomatosis and duct
octasia.

-4, Broast smoar, OC-EA serics. Ago 52 Path.
ologic  diagnosis:  atypical papillomatosis,
boederding malignancy,

7. Aspirate from breast cyst. Glycogen setfes.
Age 37, Clinical disgnosis: benign cyst.

8 and 9. Asplrate from breast cyst. OG-EA
sories. Age 41, Clinical dingnosis: ductal cyst,

10, Aspirato from breast cyst. Glycogen serics,
(Samo caso ax No. 7,)

1116, Broast smear. Glycogon sevies. Age 49
Pathologle : duet carcinoma in the
subatoolar ares of the breast. Lymph nodes
rovealed no evid of metastatic Involve.
ment.

17-19. Broast smear. OCG-EA series, Age 50,

20, Aspirated fluid from a recurrent tumor muass on
the anterior cheat wall. The patient had had a

sorics. Age 36, Puthologia diagnosls: curci-
noma of the breast, recurront.

2125, Breust smesr, OC-EA series. Age 50,

26 and 27, Direet smear from sn ulceruted lesion
of the Joft breast. OG-EA sevies. Age 50.
Pathologic diagnosin: carcinoma of the broast,
Paget's disease of the nipple.

28, Breust smear. OG-EA serdos. Female. Age
55, Pathologlo cHugnosty: infiltrating ovmedo
caurcinoom, Geade 11, Nodes at all levels nega-
tive und no palpable mam. Primary diagnosis
by smears. (Same case as F 1, 0. Courtesy of
Strang Provemtion Clinic, Memarial Center,
New York.)
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Malignant and sco-malignant cells found in breost secretion ond aspiraticn smeors

Tha histiocytes in No. 1 are of the same
type as those in F 1, 1. Ingestion of erythro-
cytes bs shown in a few cells,

Cells from two cases of Intraductal papillary
growths are illustrated {n Now 2 and 53-8,
In both cases the exfolinted cell clusters ox-
hibit the pattern characteristic of such growths
(see F 1, 6 und 7). However, the cytology
differs in the two cases. In No, 2, which was
diagnosed as duct papillomatoss with duct
ectusiu, the cells are small and more densely
grouped, and have a uniform appearance.
Those of the second case (Nos. 3-8) are
lurger and display stypical morphologic fea-
tures with promounced vacuolation and s
irrogular pattern. Corresponding atypia was
found in the operative spocimen, which was
diagnosed as atypleal papillomatosts, border-
line malignancy.

New. 7-10 illustrate cells found fn fuid
anpirated from ductal cysty of the breast. They
have the appearance of normal epithelial colls
and are interpreted os cells exfolisted from the
lining epitheliuvm or from small papillary pro-
foctions of the epithelium of the cysts. Some
of the cells show degonerative changes such
as fading or pyknosis of the nuclei. Others are
better preserved (Nos. 8 and 9) and have large
vowicular nuclei, Their cytoplaan fs finely vac-
unlated and contains an acidophilic secretion.
The charscteristic lobulation of the clusters,
the mound shape of the celly and the densifi-
cation of their free borders are distinetive
features of cells of this type.

All remaining numbers (11-28) are from
carcinomas of the breast. Nos. 11-16 and 26
aro from two relatively early cases. The cells
from the first case (11-16) were found In the
breast secretion of a 48-yearold woman wha
comsulted ber physiclan becanse of an excorda-
tion about the left nipple. A biopsy pecformed
3 months before the smears were taken
showed only chronic inflammatory disease.
Smears preparnd from a small amount of fiuid

obtalned from the nipple contained aboormal
cells and cell groups conclusive for malig-
nancy. On the basis of the smear findings a
Jocal excision of the nipple and areola wis
performed and the specimen was reported
pathologically s duct carcinoma, A subse
quent radical mastoctomy revealod no fova-
shom or extensdon to the lymph nodes.

Singlo cells with disproportionately large
amd hyperchromatic nuclel (Nos, 12 15, and
24) or even stripped sbnormal suclei {No,
35) are not infrequently seen in smears from
cases of carcinoma of the broast. They con-
stituto & valuable criterion of malignancy as
they can be spotted more Teadily In breast
smears than in smears of other types becae
of the relative uniformity of the normal beeast
cytology. The enclosure of one cell into an-
other often occurs in carcinomas of the broast
ar well a5 in carcinomas of other organs und
gives the impression of a phagocytic process,
although in larger clusters in which the cells
are crowded (No. 28) it is probably the result
of the pressure exerted around actively grow-
Ing eells.

The pattern of the early duct carcinoma of
the comedo type illustrated in No. 28 e
sembles greatly that of an intraductal papil-
loma. The enlargement and hyperchromasia
of the nucle, however, reveal the malignant
vuture of the cells,

Nos. 17-10 are from uo advanced corcinom
of the breast with metastasis to lymph nodes,
Some bighly vacnolated cells ure shown in
Nos, 17 and 19. Their difforentiation from
non-malignant vacoolated cells found in pa-
pillomas (F 1, 6 and 7) & based chiefly on
nuclear criteria,

All remaining clusters (Nos. 20-27) were
found In ndvanced cuses and exhibit distine
tive cytologio criteria of malignancy, One of
the maclai of No. 22 and those of Nos. 24 and
25 show a structural atypin which skmmlates

a budding process.

"
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Histiocytes found in smears of various body fluids, with the exception of
No. 1, which illustrates plasma cells
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DESCRIPTION

Histiocytes found in smears of voriows body fluids, with the exception of No. 1, which lugrotes

plosma cells, Drowings x 524,

1. Plasma cells. Soction of cervir. Special staln.
Ago 34, Puthologio diagnosis: Sibroma of the
cervie with iiltration of inflanmatory eells

E-15. Histiooytes.

2 and 3. Vaginal smear, OCG-EA series. Age
28, Normal eycle, Tth day.

4. Sputum. OCG-EA seriex. Male. Age 75
Negative case,

5. Normal histiooytes of the dust cell type.
Sputum. OC-EA sries. Malo, Age 60.
Cuse of bronchogenio epidenmobd curcl-
noma. (Same case us C 111, § and 9.)

6. Normal histiocytes of the dust coll type
Sputum. Experimental stuln. Female. Age
52, Casn ol adenocsrcisoena of the king.

7. Endocervical smear, OC~EA series. Age
62. Menopause, 10 yesrs. Negutive case.

. Hitiooyte with psendopodia. Endovervieal
o, OCG-EA serles. Age 41. Noreal
eyele, 25th day, Negutive cuse.

10, Histiocytes  containing engulled erythro-
oyt and round bodies which give the
impression of wockd  exhibiting  karyor-
rhexis, Catheterized urine. OG-EA series
Female, Age 28, Cavo of chorioepithelioma
with metastasls 1o the lung

1L Histiocytes  phagocytosing  erythrocytes
and leucocytes. Endocervics]l smear, OG-
EA wries. Age 50, Postmenopuusal bloed.
ne

12. Histiocytes  phugocytosing  blood.  Endo-

oervieal sowar. OC-EA serios. Age 08
Normal cycle, 25th day.

18, Largn histiocyte with inchaions of nuclosr
fragments of inflammatory celly, Vaginal
smoar, OC-EA stien. Age 55, Caw of
adevocarcinoma, Grade 1L Menopanse,
B yoars, (Same case ax A IX, 4.)

14. Histiocytes phagocytosing lipoid droplets.
Sputum., OG-EA serfes, Male. Age 50
Diagnosis: chronie lipoid poeumonia.

15, Giant histiocyte, Endecervica! smear, (OG-

EA weles. Age 58, Menopause, § years
Nogative cuse,



Gl

MISCELLANIOUS




Gl

Histioeytes found in smeans of vorious body fluids, with the exception of No. 1. which illustrotes

plosmo cells

Plasma cells, found in a section of a chroni-
cally inflamed cervix, are shown In No. 1.
Such cells are seen n smears more rarely than
other inflammatory cells. They are included
bere for the sake of comparison with the
histiceytes, Their characteristic, frequently
oocentric nuckus and the homogeneity and
compactnoss of the cytoplasm are distinguish-
ing features, The intensely ocidophilic appear-
ance Is the result of special staining,

Some of the criteria by which histiocytes
can be identified are nucloar eccentricity, a
kidney- or horseshoo-shaped nucleus, fioe
vacuolation of the cytoplasm causiog a foamy
appesrance, frequent presence of inchisions,
and variation in size and loose wrrangement
of the cells in aggregates or clusters. Normal
histiocytes from the female genital tract are
(llustrated in Nos, 2 and 8, In vaginul smears
histiocytes are especially numerous during the
postmenstrual stage ( Discussion, A VIIT), The
cells illustrated here were found on the Tth
day of the cycle,

Tho absence of the typical cytoplasmic vacu-
olation in histlocytes, as In those of No, 4,
makes thelr (dentification  difficult. Their

Typical histiocytes of the lung, known as
“dust” cells, are shown in Nos, 5 und 6 Many
of these contain dust or carbon particles,
Kidney- and horseshoe-shaped nuclei  are
mare frequently seen fn the dust cells of the
Jung than in the histiocytes of the genital
tract. The differences in color in the varfous
types of listiocytes illustrated in this plate
are the result of staining with various pro-
cedures and modifications of the OG-EA
seriex and are of no particular significance,
Normally the histiocytes are basophilic and
thelr cytoplasm stains falotly,

No. 7 fllustrates two clusters of histiocytes
with large vacuoles. Thelr grouping resembles
somewhat that of eodometrial cells.

A normal histiocyte with pseudopodia s
shown in No, 8. Such forms are rarely seen,
since histiocytes, ko all exfolinted epithelinl
cells, tend to become rounded in fisod smears,

Two histiocytes loaded with erythrocytes
and nuclesr fragments of inflammatory cells
wre llustrated in No, 9, Such cells may be seen
in malignant as well as non-malignant condi-
tions, and indicate the presence of a chrouic
Inflammatoty process with atypical bleeding.
Fresh erythrocytes, such as are found during
menstruation, are pot as a mie attacked by
histiooytes. The phagocytosis of erythrocytes
and leucocytes implies that they are, to a cer
tain degree, degenerated and necrotic.

Flagocytosis of erythmocytes by histiocytes
Is shown also in No. 10, These histiocytes,
however, contain somo round and ovil bodies
with coarse chromatin grancles which are
probably nuclel exhibiting an unusual pattern
of degeneration. They were found in the urine
of a woman with chorioepithelioma with no
evidence of metastasis to the urinary organs.

Histiocytes phagocytosing blood are also
seent in Nos, 11 and 12, In both lostances they
wore found in endocervical smears from
women with atypical bleeding but no evis
dence of maligaancy.

Two multinucleated histiocytes, one from
a non-malignant case awd one from 3 case of
udenocarcinoma of the endometrium, sre
shown in Nos. 11 and 13 respectively. Multi-
nuclestion of histiocytes s not a criterion of
malignancy; it may be observed in malignant
and pon-malignunt conditions when there i
a marked histiocytic reaction.

The phagocytosis of Hpoid substatices
causes a characteristic, bubble-like vacuolation
of the histiocytes which can be readily recog-
nized. Histlocytes of this type are known as
“lpophages.” When found in sputum, ax those
of No. 14, they are diagnostic of Hpoid

pueumonia,
A giant histiocyte with an unusually large
3
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number of nuclei, found in an endocervical
unear of a postmenopausal woman, is shown
in No, 15. A cell of this type has a certain
resemblance to the multinucleated cells found

in uretoral urine specimens as lustrated in
B 11, 8, However, a closer inspection reveals
great differences in the structural patterns of
these two cell types.
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Cells from vaginal, endocervical and urine sediment smears in cases of
pregnancy and from an amnion scroping smear
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Calls from vaginol, endocarvical and urine sodiment smears in coses of pregnoncy and from an emaion

wroping sneor

Nos. 1, 3 and 5 illustrate cells of the navicu-
lar type found In vaginal smears in cases of
pregnancy. Cells of this type are usually filled
with glycogen which may be clearly demon-
strated in wellpreserved cells stained specifi-
cally for glycogen (No, 3). Navicular colls
may be soon froquently, in smears not only

distinguishing chameteristics, such as larger
nucled, heavier cell outlines and a more com-
puct grouping.
Similar cells are also found in the urine of
pregnant women (Nos. 2 and 4).% Their form
resembles closely that of the navieulsr cefly
of the vagina, although they are cells differ-
entiated from the transitional epithelium of
the bladder. The cluster in No. 3 was found
in & vaginal smear and that of No. 4 in & urine
sediment smear from the same woman on the
220th day of pregnancy. The eccentricity of
the noclel is due to the pressure of accumu-
Tated glycogen und is a characteristic feature
of navicular cells in general, (ncluding those
of pregnancy, which ss a rule are rich in gly
cogen, Navicular cells are usually basophilic.
The differences In the staining reaction in
Nos. 1, 2 and 5 are due to the use of different
formulae within the OG-EA series and there-
fore are of no particular significance.
Superficlal squamous cells filled with blood
plement are {Thastrated fn Nos, 8 und 7. They
were found in & case of missed abortion,
Similar cells have boen noted also in smears
from normal women, chielly during the Inte
menstrual stage (A 1, 17 and 18), or in cases
of atypical bleeding. They camnot therefore
be considered specifically diagnostic of missed
abortion. The consideration of the age and
menstrual history of the patient & necessury
for the proper interpretation of such casos.
Some characteristic cell types may also be

found in postpartum smears (Nos. 9, 10 and
11). The navicular form of the cells s still
discernible, although the cells have a tend-
ency 1o hecome rounded. A distinet acida.

parbasal zone, which become highly hyper-
trophicd during prognancy and undergo ex-
tensive exfoliation at the end of gestation. The
vacuolation pattern suggests a vich glycogen
content, Oue of the cells is abonormally en-
larged and s binucleated.

The two cells of No. 12 are from a case of
tubal abortion. In such cases us well as in in-
complete sbartions and ectopic preguancies
there i1 o definite increaso in the mumber of
acidophilic cells reflecting an Increased estro-
genie stimulation. The two cells illustrated
hero are of a type that one might be tempted
to call an "abortion” cell type, us It b en-
countered chiefly in cases of abortion. The
cells are distinetly acidophilic but retaln their
navicular form and have a small pylmotic
nucleus which shows signe of fading.

A syncytial knot, found in u case of incom.
plete abortion, is shown in No, 13, Such syn.
cytial knots are ouly rarely seen in vaginal
smears but have a specific diagnostio value.
Thelr relatively small nucled of normal appeat-
ance und uniform size and thelr dense group-
ing are characteristics by which they can be
differontiated from multinuclested histiocytic
and epithelial colls (G 1, 11 and 13; and G IV,
2,0, 10 and 12),

The celly in No. 14 are interpreted as decid-
ual cells from the maternal plicenta. They
weee found In a vaginal smear from a case

form, lobulation and vacuolation of the nuclel,
s’
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and the degenorate sppearance of the cells
in general. Because of these features they
show & great resemblance to malignant cells
und may be casily misinterpreted as such. The
histary of the patient Is of great holp in the
proper evaluation of cells of this type.

Nudlel corresponding to those of the cells
in No. 14 are shown also in No. 15, which
fllustrutes a tissue fragment found in an en-
docervical smear from a case of retained
decidua. The characteristic lobulation and
vacuolation are shown distinetly in some of
the nuclol. A comparison of No. 15 with A V1,
26 shows the structural differences between
the nuclei of abnormal decidual cells and

thoso of typical malignant cells,

The cells of No, 16 were found in & vaginal
smear from a case of abortion and are also
interproted ax decidual cells. The identifica-
tion of their type and origin Is, however,
more dificult. In this case, In which there
wis & strong clinical suspicion of malignancy,
they were misinterpreted us adenocarcinoma
cells,

The tisue fragment shown in No. 17 was
obtained by the seraping of a normal ammnion.
Cells from the amnion cannot be expected to
be present in the vaginal smear except at the
time of the rupture of the amudotic sac, Such
cells found in vaginal smears appear In clus-
ters und have a characteristic polygonal form,
making possible their identification.?




SERIES  PLATE

Gl

Miscellaneous
Exfoliated non-malignant and malignant cells showing effects of irradiation



Glll

DESCRIPTION

Exfoliated non-molignent and maligaant colls showing effecs of Irradiation. Drowings x 525.

1-8, Cells from & vaginal smear taken 11 diys
sfter the boginning of x-ray trestment (400
R dally). OG-EA series. Age 41. Pathologic
disgoosis: squemous  ooll carcinoma of the
cervix, Crade 11,

1. Colls of the parsbaml type Interproted as

2.8;' comisting of degeneruted cells
(non-malignant?) and polymorphonuciear
loscocytes.

88, Aberrant superficial and parabusal squa-
mous eells interproted as malignunt.

9. Colls froms » paticat who had bhad xray und
tadium therapy 6 yewrs earlier for carcinoma
of the cervie (proved by biopey). They are
interpreted ac atypieal but not mggestive of
a recurrence. Cervical smear, Glycogen series.
Ape 41, Negative clinical findings. (Same
case as G IV, 9.)

10. Cervicsl epithelial fagment consisting of de-
groemted ocells found 41 dayx sfter the com-
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Exfoliated non-molignant and malignant cells thowing effects of irradiation

cult aftor irradiation because of the extremo
morphologie changes which occur not only in
the malignant cells but also in normal frradi-
ated cells. In cells of the squamoas type
which have high growth potentialities these
changes are particularly pronoanced and con-
sist of an excessive growth of the cells and
their nuclei and of marked structural modifi-
cations followed by degenerative and noee-
rotic changes.

The cells illustrated in Nos. 1-8 were found
in o vaginal smear from a case of carcinoma
of the cervix, Grade I1, The smear was taken
11 days after the beginning of x-ray treatment
(400 B daily). The cells shown bere were
sedocted to represent normal and malignant
cells after irradiation. However, this selection
wis, In a way, arbitrary, since the accurate
determination of the benign or malignant
character of a cell after it has boen bradiated
is very difficult.

The cells of No. 1 are considered to be

uthudmdm'mpthn.md-tywal
vacuolation as well as invasion of the cells
by inflammatory elements. Leucocytie Infil-
tration s commonly seen I exfollated ireadi-
ated cells, both normal and malignant. It may

the leuoocytic clements would be actively in-
gosted by these necrotic cells. Such an infl.
tration is shown in many of the dlustrated
cells, as in No, 2 which is considered to be
u cluster of necrotic benign cells, and in Nox.
7 and 8, which have the appearnnce of de-
generating malignant cells.

The extreme enlargement of the cells and
the structural aboormality of the sudel are
distinetly ween in Nos. 3 and 7. Vacuolation
of the nucleus, which Is considerod a degen-
erative change, is shown in No. 4 and may

be chserved also in other colls undergoing
nocrosts, malignant (A VI, 24; A X, 14 and
15) as well ¢ benign (G I, 14), Nuclear
vacuolation is not a specific effect of irnidia-
tion and may be caused by other factors such
as the drying of cells prior to fixation.

After irradiation for careinoma of the cer-
vix, aberrant cell forms may persist ln the
smear for a relatively long period of time.
It i often dificult to decide whether the
presence of such aberrant celly represents ex-
treme postradiation u recurrence, of
tho existence of a residual lesion. No sharp
Jines of distinction exist between some of the
extremely atypical forms and the truly ma-
lignant cells,

A group of abnommal endocervical cells
from a smear taken 6 years after hradlation
are fHlustrated in No. 0, Hepeat smedrs from
the same case taken 2 years later showed
persistent atypia but no evidence of a recur-
rence. An atypical multinucleated cell from
the same caso is illustrated in G IV, 9,

The abnonmal mass shown In No. 10 prob-
ably represents a fusion of degenerated cells
of the purabasal glycogenic type. The pres-
ence of a well-preserved glycogenic cell and
the high content of glycogen within the mass
are ln favor of such an interpretation,

The cells in No. 11 were found in an endo-
metrial smear of a patient who had received
mdium therapy for menorrhagia  approxi-
mately 6 months before the smear was taken.
No evidence of malignancy was found in the
curettings obtained ot the time of the insor-
tion of radium, It is therefore likely that the
cells (llustrated here represent extreme struc-
tural sberrations of frradiated normal endo-
metrial cells or their descendants, Vacuolation
of nuclel is well demanstrated in some of the
cells of this group.

The evaluation of sputum or bronchial as.
piration smears from paticnts subjected to
irractiation for carcinoma of the lung is some-
what less difficult than that of mmnears from
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irenciated carcinomas of the cervix.
Normal cells of the bronchial mucosa, either
cllinted or goblet, which have been exposed to
irraciation do oot exhibit the extreme aber-
rations in size snd form found in the iradi.
ated normal squamons cells of the cervix and
therefore can be differentioted with greater
accuracy from the irmadisted malignant cells.
No. 13 Mustrates irradisted malignant cells
found in a sputum specimen tuken 11 days
after the completion of a 12-<day course of
xray therapy. Malignant cells found in the
smear of the sume patient 2 months prior to
frradiation are shown for comparison (No.
12).

Malignant cells usually disappear within 2

to 4 weeks after effective trradiation. Their
persistence Indicates that the effect of treat-
ment was unsatisfactory and implies a rather
unfavorable prognosis. Tn the case Mustrated
in Now. 12 and 13, the patient died § months
after the initiation of radiation therapy and
antopsy revealed an alveolar coll carcinoma.
In addition to carcinoma cells, the preradia-
tion sputum  smears  contained  numerous
lympbocytic cells which were attributed to
the cocxisting chronic lymphatic leukemia
Whereas the carcinoms cells persisted In
smoars taken ot intervals until death, the
lymphocytes disappoared soon after irmdia-
tion and never reappeared in any sigoificant
numbers,
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Miscellaneous
Non-malignant and malignant multinucleated cells from various organs
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DESCRIPTION

Non-malignant and malignamt multinucieated cells from various orgams. Photomicrographs x 600,

), Cells interpreted as histiocytes. Vaginal smeaz.

2 Colls intorproted as  muitinocleated  histio-
orter. Pleural flukd. OC-EA serles. Female
Age 62 Final dingoosis: acute pericnrditia
with effusfon. (Sume case as E I, 2 and E
1, 2)

3, Multisucleated cell of the cillated typo. Bron-
chial washing, OG~EA sories. Male. Ago 44
Pathologic diagnosls: corcinoms of the hung

4. Muoltinuclented cell of the transitional type.
Ureteral specimen. OG-EA series, Male, Aps
63, Clinical dingnosis; suspicion of a remal
cyst. No evidence of malignancy.

sMnllimdutrdodldlhmMm

E

the epithelial lining of & cofloctive tubule In

@ Abnormal multinoselosted eplthelial coll of the
squamous type. Corvical smear taken 6 years
wfter x-ray and radinm therspy for corcinoma

CAL)

of the cervix. No evidence of recusrence. Gly-
copen serien. Age 41 (Same case &5 C 111, 9.)
10, Interpeeted s & multivucheuted  histlocyte.
Pleural fluid. OCG-EA serios, Female, Age 50,

Pathologie disgnosis: of the
stornach. (Same case og E 11, 22)

11, Histhoeytle synoytium. Spotum, OG-EA serfes,
Male. Age 40, Pathologio diagnosis: hroncho-
genie epidermold carcinomna, Grade 111

12, Multinucleated hidtiocyte. Pleural fdid OC-

EA scries. Fesale. Age 50, Clinleal diagnosis:
cirrhosis of the liver.

15, Group of dyskaryotie cells including » lurge
multinnclented eoll. Cervical sumnear, oc-m

tesy of Strung Prevestion Clinic, Memorial
Center, New York.)

18, Malignant celle. Spotum, OG-EA sories, Male.
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DISCUSSION

Non-malignant ond malignont multinucleatod cells from vorious orgam

ithells] carcinoma of the cervix. The histio-

appesrance

within the histiocytic syncytia ix relatively
uniform, although thelr grouping pattern may
differ in the individual cases,

In vormal epithelis] cells multinucleation
is observed more frequently in certain cell
types, such as the ciliated cells (No, 3) and
the giant transitional cells found in specimens
of urine aspiratod from the renal pelvis (Nos,
4 and 5), Multinucleated cells may also he
encountered in endocervical smears in certain

pathologic conditions, such as chronic cervi-
citis, cervical erosion, ete. (No. 7), The noo-
malignant nature of cells of this type &
indicated by the uniformity and normal strue-
ture of the nuclei and the well-differentioted
state of the cells,

In exfoliated malignant cells the presence
of muitinucleation is not an infrequent oconr-
rence. In this plate such cells are llustrated
fn Nos. 16, 15 and 16, The malignant suture
of the cells can be ecasily recoguized by the
distinet suclear atypia in Nos. 13 (ploural
fuid, reticalum cell sarcoma ), 15 (carcinom
in situ of the cervix) and 16 (sputum, alveolar
cell carcinoma of the lung).

The cell shown in No. 9 was found in o
cervical smear of 8 woman who had recetved
x-ray therapy for carcluoma of the cesvix 0
yoars earlior. This cell has distinetly abnormal
foatures; yet, as stated In the discussion of
the same case in G 111, 9, it is difficult to say
whetber it is s malignant cell or sn sbermant
postradiation form. In this case there was no
evidence of recurrence or of a persistent resid.
ual lesion; therefore this cell i nterproted
us an aberrant form.

The cells of No. 17 are from & case in which
an agreement as to the pathologie diagnosis
was never reached. However, from the cyto-
logie standpoint a diagnosis of malignancy
seemns to be justifiable. The appearance of the
colls and the structure of the nuclei are
strongly suggestive of malignancy. Thelr lo-

mubtinucleated histiocytes such as those shown
in No. 2 A more detailed comment on
this same case Is given in the Discussion of
CuLa
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Normal and abnormal mitotic figures found in smears of various
body fluids
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DESCRIPTION

Normal and obncemol mitatic figuros found in wmears of various body fluids, Photomicrogrophs x 1600,
The matecial included in this plote wos described ond discasied by Dr. Doris G, Holmauist.

arebmwmoc-um
Feuale, Age 52. Pathologic diagnosis:
cirhosts of the lver, Laennec’s type
(Same caso ps E L 10-12.)
4. Metaphase. Corvical smear. Glycogon ser-
bex. Age 53. No ovidence of malignancy.
&MWMMM
serios. Female. Age 52. Clinkcal diagnosis:
carcinoma of undetermined primary site, No
follow-up possible.*
6. Abocrmal metaphase. {(Same case a3 No. 5.)°
7. Cell filled with micronuclel. (Some coso as
No. 5.)*

S Ring of small nueled, some with nucleoll
(Same case as No, 5.)°

thnnphunpwlhnehmthhﬁb

7&hlhob¢cdhpdumdlh
-unn.

10, Telophaso with chromosome bridge. Cytokin.
esds fr almoxt complote. Ferltoneal Buid. OG-
ummmﬁwm
roticolum ool sarcoms with involvement of
the seross and wall of transverse coloa.

11. Distorted cell which may be interpreted av
the result of an lncomplete division of chro-
mosomes resulting in a dumbbell-shaped no
clews wml blocked cytokinesls. Endocervica)

mh.(!-uuu-Ax.“,md!!!Lls
and 14.)

12, Chyuenatin bridge between vuclel within o
multinucleated coll (Same cavo as No, 5,)°

15, Stripped nuclel conuocted by a clyomatin
beidge. (Same case as No. 2.)

14 Metaphase stage of a tripolar mitotic fg-
ure. Peritonesl fluid. OC-EA sories. Female,
Age 70, Clinioal diagnonis st death: carcinama
of the gastrointestinal tract, slle undeter
ninod, with metastasls 10 the liver and peri-
toneun (Same case ws H 11, 8, 7 and 15)

15. Mataphase stage of a tripolar mitonis with ir-
roguler distribution of chromosomos in rels-
tion to the poles, (Same case us No 9.)

16, Late unaphiase of a tripolar division with lag-
ging chromosomes. Ploural fuid, OC-EA

18, Iiveguler multipolar division in late anaphase
mdmhih(&mun-

19 Anaphase of a pentapolar mitotho clividon.

20, Late anaphase of a hexapolar mitotic division

clromosomes lagging betweea the
main chromosomal groups. (Same cnse as No
10.)

il(hllhdmm-v-ylrmhu

in groater than the normal diploid comple:

* Courtesy of Dr, Maloolm Mackonzie and Elizaheth Gray, Herbert Roddy Hospital, Mootreal, Canada.
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DISCUSSION

Normal ond abnormal mitotic figures found in smears of vorious body flvids

Mitotic fignres have been noted among ex-
foliated cells in smears from every application
of the cytologic method.®™* Escept for ooca-
siona] cases, however, they are mather rare lo
smears from the respiratory, urinary and geni-
tal tructs, und ure found with highest fre.
quency in pleurul and petitoneal Buids,

Differences have beon observed in both the
frequency and character of the mitoses found
in smears from non-malignant as compared
with malignant conditions. In smean from
non-malignant cases, mitotic figures are rather
mare, but when present they are usually nor-
mal in appearance, In smears from various
cises of malignancy, on the other hand, mi.
toses may be more frequent, in same instances
representing as musch 4s 5 per vent of the total
cell number. Even mare striking is the groat
varioty of mitotic abnormalities which are
mcountered, The changes in some instances
appear to be chromosomal in natare and in
others to take orgin in disturhances in the
spindle mechanism,

It is dificult to assess the possible diag-
nostie significance to be attached to the find-
ing of mitoses In smears. In those cases in
which many strikingly abnormal mitotic Sg-
ures have been seen, the cvtology as a whole
has been thet of a frankly malignant case, In
such Instances, the presence of abnormal
mitotic figures is only & contributing factor in
the final evalnation of the smear. However,
eytologic smears from a few cases of proved
malignaney have been observed in which the
occurrence of i few shoormal division Sgures
has been the ooly criterion by which the
presence of malignancy might be suspected.

Because of the multiplicity of agents effec-
tive in inducing mitotic abnormalities experi-
mentally, and because of the occurronce of
sboormal mitoses In at least two cases in this
weries in which no malignancy could be found,
it would be unwise to consider the presence
of abnormal mitotie figures as an absolute
critorion of malignancy. 1t is valid only when
corrobarated by other eytologic findings in
the umear, as is any single criterion.

The colls Nlustrated in Nos. 14 ure {n var-
ous stages of normal mitotic division. In 1
und 4, which show polar views of the meta-
phase stage, the chromosomes are well de-
fined and easily countable,

An sboormality generally refemred to 2
“stickiness,” in which the chromosomes lose
their individuality and sdhere to ote another,
may be noted in the metaphases shown in
Now. 5 and 6. It seems probable that such
mitoses may frequently fall to proceed into
anaphase, but may instead go directly into
the interphase stage. The cell in No. 7 is filled
with small nuclesr blebs which are connected
with one another by chromatin strands. In
No. 8 sl nuclel, retaining the metaphase
ting arrangement with chiromatin strands tra-
versing the center, may conceivably have boen
derived by the arrest of mitosis in 2 moeta-
phase sach as that fllustrated in No, 6. It may
be noted that two of the small nuclel contaln
nucleoll The cells (u Nos. 3-8 are from the

bridges in anaphase (Na, 9) which may per.
sint through telophase (No. 10) and in some
cuses rosult in interphase nuclear bridges
{Nox. 11 and 18). In No. 12, a clromatin
bridge remaining between two nuclel of
multinucleated cell fndicates their origin from
u single chromosomal division not sccompa-
nled by cytoplasmic division,

Various degrees of multipolarity of the
spindle are indicated by the chromosome ar-
rangements in Nos. 14-21. The multipolar
spindles were found in cnses of malignancy,
with the exception of No, 18, This was en.
countered in the pleural fluid of a patient
having # clinlcal diagnosis of cardiac fallure
with pulmonary congestion and effusion. ‘

The cell in No. 22 is greatly hypertrophled

und probably highly polyploid. In addition to
the main mass of chromosomoes concentrated

in the center of the cell, many chiomosomes
or chromosome frugments are  sattored
throughout the cytoplasm.

LE]
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Abnormal mitotic figures and cells showing abnormalities interpreted as
the result of disturbances in the mitotic mechanism
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DESCRIPTION

Abnormal mitotic figures ond calls showing obnormalifies interpreted o1 the result of disturbances in the
mitotic mechoniam, Photomicrographs x 1600. The materiol included In this plote wos described and dis-

cussed by Dr. Doeh G. Holmauist.

1, Alwnrmal division with lagging and usoqual
distribution of the chromosomes and uneqgual
oytophusmic division. Plours! fluld. Glycogen
series. Mulo. Age 58, Clinical diagnosis: carcd-
toma of the lung with pleural effusion.

2. Aboormal metaphase stage seen In side view,
Castric  balloon  specimon.  Glycogen  setfes.

Mule. Age 65 Pathologic diugnosis: adeno-
carclonma of the stomach,

A Tripolar divisdon with unequal distribution of
chromasomes, Peritoneal fluld. OG-EA sories.
Femalo. Age 70. Clinical disgnosis: cnrcinoma
of the gastrolatestina] tract metastatio to the
liver and peritonoum. (Seme case as H 1, 14
und 21.)

4. Lurgo ooll showing theee smsll cluomosotne
vesleles or mibcronuclel. Flearul fuid. OG-EA
wrim, Frmale. Age G2, {Somo case as H 1,
58 and 12)°*

B Lurge multinucleatod colls with many micro-
puclel, Ploural Suld. OG-EA serbes. Female,
Ago 47, Pathologic diagnosis; carvinema of
tho ovary snd stomach with extensive metis-
tasts to pleural und peritoneal surfaces.

0 Claster of cells showlng au abortive mitoals,
{Same case as No. 5,)

T, Bipolar mitotie divison sccompanied by the
simultaveous formation of two
furrows, (Same cuse ws No, 3.)
* Courteny af Dr.

eytoplasmic division, (Same case a5 No, 4.)*

0. Almormal metaphase. Sputum, Mue, Ago 63.
Pathologic diagnosis: sections of the rmected
right Jower lobe were interpretod by some as

and by others as benign. (Same
case s C 111, 8 and G IV, 1704

10, Irregular arrangement of cheomosomos judged
10 be In motaphase, {Same caso as No, 0.} |

11. Largo eell interpeeted as the result of un
urrested mitotic division. (Seme cuse as No,
0.4

12 Mitotie division of u signet ring cell Pleural
fuld, OC-EA series, Fermale, Age 06, Patho-
kogic disgnosis: Hodgkin's disoass, (Sxene
case as H I, 1)

13, Mitotie division In a malignant coll with Jou-
cocvtie inclusons. Endocervical smear, Gly-
cogen weries. Age 76, Pathologic dimgnosis:
wdenocsrcinonsa of the cervix, (Same case as
AX 14, and HL 1L)

14 Synchronoos enrly prophase condensation of
the chromosames in a binucleste cell. (Same
M-Ntll)

15, Simultaneous formation of two metapbase
confipurations within a siagle cell. One chro-
mosomal group is seen in side view, the other
s polar view, (Same case as No. 8.)

Maleoln Mackenzhe srnd Elizabeth llnbmlddylla Moatreal, Canacla,
QMJMmd&MRFﬂ Mamschusrtts Canersl M

Mospital, Boston, Mas.
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DISCUSSION

Abpoemol mitokic figures and colls thowing abaormalities interpreted o the result of disturbances in the

mitotic mechonivm

The cells lustrated in this plate are inter-
preted as malignant with the exoeption of the
sigwot ring cell in No. 12.

Unoqual chiromonomal and cytoplasmic di
visfon us well as lugging clromosomes ate
ilhustrated in No. 1. The cell in No, 2 i in
the metaphase stage and the spindle fibers
are faintly discornible, At each pole of the
spindle, there are chromosomes which have
falled to be Incorporated {5 the maln mass
at the equatorial plate.

The chromosome arrangement seen in No.
3 is suggontive of a tripolar division, although
the spindle is not distinguishable, There ix
one welldefined chromosome interposed be-
twoen two of the chromatin masses, and be-
ginning eytoplasmic division into two eells ks

suggested,

The cell in No, 4 exhibits ane large hyper-
chromatic vucleus and three small nuclear
blebs, two of which aro clearly seen in the
photograph. 1n No. 5, many such muclear
blebx or xmall noclel are prosent. In gooeral,
they have the same internal structure as the
larger mucled, and some have been observed to
contain nucleoll, Such mindature nucked prob-
ably arise [rom chromosomes which lag on
the spindle during division, as in No. 1, or in
some manner Joso their spindle fAber attach-
ment and fail to be incorporated in the daugh-
ter nucled at division,

In the very hizarre cluster illustrated in
No. i, three cells varving greatly in stze are
present, The largest cell contaits an inter-
phase nucleus and above that a large mass of
poocly defined chromosomen. The cell to the
left and the one above the chromosomal mass
are devoid of mclot, and contain only a fow
chromosomes still connected with the main
mass by a chromatin bridge, is may be seen
cloarly in the cell to the left. This cluster
is ioterpreted ps probably resulting from a
tripolar mitotic division with extreme inequal-
Ity in the distribution of the chromosomes,

abnormal chromatin  clumpiog sod  bridge
formation,

The chromosomsl division @ in the telo-
phase stage o the coll illustrated s No. 7.
Apparently cytokinesis has begun at two lovels
and, if continued, would rosult in the forma.
tion of three cells, only two of which would
contain noclel,

The lurge orangeophilic cell shown in No.
8 contulns two Interphase nuclel presumably
formed by karyokinesis without oytokiness.
The medinl bordors of the nuclei rotain the
rodlike pattern of chromosomes entering tolo-
phase, although interphase  transformation
has occurred.

No. 9 shaws what appears to be the meta-
phase stuge of 4 cell containing more than
the normal diploid number of chiromomomes,
vot all of which could be lscluded in one
plane of focus. The chromosomes are groatly
shortened as compared with the nsaal length
of lman chromosomes ot this stage,

In No, 10, another abnormal metaphase
arrangement & depicted. The vertieal group
of chromosomes, as seen In the photograph,
actually forms a ring through the center of

1t ix difficult to interpret such a Sgure ax
that seen in No, 11 The cytoplasmic indenta-
tion which coincides with the plane of coo-
striction of the nucleus may possibly be an
indication of an Incomplete mitotic division.
This, of course, may be considered by some
as suggostive of an amitotic division, Now. 9,
10 and 11 were from the same case, which is
divcvssedd more fully in C 111, 8,

No. 12 {llustrates an ecoentric motaphase
configuration in a sigoet ring cell. The cell is
not considered malignant, although it was
found In the pleural Suld of a case of Hodg-
kin's disease. No, 15 is interproted as a ma.
lignant cell in mitosis with an inclusion of

by




two polymorphonuclear Teucocytes, It Is from
a case of adenocsrcinoma of the cervix.
Nos. 14 and 15 show the onset of mitosis
simultancously in both nuclei of binucleate
cells. In No. 14 the maclei are in early pro-

pliase; whereas i the cell in No. 15 the meta-

stage has heen attained. In the katter
coll, the equatorial plates of the two spindles
aro apparently in planes perpendicular to one
another,
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The following fgures also appeared in Diggnosiv of Uterine Cancer by
the Vaginal Smear by George N, Papanicolaon and Herbert F, Trant:

Series  Plate No.

A 8 and 16
1,256,610, 11, 12, 15,17 and 10
1

1-18 and 20-23
1-8, 16 and 18
4dand 9
1,25 67 11 and 13
23 0and 15

58, 13and 14

Figures which appeared In The Epithella of Woman's Reproductive
Orguns by George N. Papanicolaon, Herbert F. Traut and Andrew A,
Marchetti are:

Serles  Plate No,
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PLATES

Female Genital System

Cyrology

A L Nosmalignant squamous epithelial cells found in vaginal and
cervical aspiration or ywab smoars from normal women

A 1L Non-malignant epithelial cells found in vaginal and cervical
aspirntion ar swab smwears in normal and pathologic conditions

A 111 Noo-malignunt endocervical colls found in cervieal and
endocervienl smears

A 1V, Normal epithellal colls and corresponding cells of the carly
malignant (dyskaryotic) type found in vaginal and cervical
smears

A V. Normal epithelinl cells and cells of the early malignant
(dyskaryotic) type found in cervical smenrs

A VL Cells found in vaginal and cervical smears from ecarly and
advanced cases of malignancy of the female genital organs

A VIL Malignant cells found in vaginal and cervical smears from
cases of onreinomas of the cervix and vagina

A VIIL Noo-malignant enclometrial cells found in vaginal, cervical
und endometrial sears

A IX. Abnormal cells found in vaginal and endocervical smears in
cases of malignant neoplasins of the endometrium

A X. Malignant endocervionl, endometrial and ovarian ecells found
in vaginal, corvical and endometrial smoars

A XL Non-malignant and malignant cells of various types found
in vaginal and cervical smears

A XIL Non-tnalignant and malignant cells found in vaginal, cervi-
cal and endometrial srmears

A XIIL Non-malignant und malignant cells found in vaginal and
corvical smears

Pathology-cytology

AP L Adenccarcinoma of the endomatrium and cystadenocsrci-
noma of the ovary

AP 1L Carcinomas of the cervix

AP 111 Carcinomas of the cervix

AP IV, Papilloma of the cervix and spindle cell sarcoma of the
utorus
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PLATES

Urinory and Male Genital Systems

Cytology

B L Non-analignant and malignant epithelial cells found in urine
sediment and prostatic secretion smears

B 11 Non-malignant and malignant cells found in speclmens from
the female urinary and male urogenital tracts

B L Cells found in urine sediment smeary, from cases of malig-
nancy with the excoption of No. 18

B IV, Malignant and non-malignant cells found in urine sediment

P
BP L Carcinoma of the bladder and carcinoma of the kidney pelvis
BP 11 Carcinoma of the kidney and carcinoma of the prostate

Respiratory System

Cytology

C L Non-mulignunt cells found in sputum and bronchial washings

C IL Malignant cells and forelgn cells found in sputum and bron.
chial washings or in tisme sections

C IIL Cells found in sputumn and brovchial washings from cases of

malignancy

C IV, Malignant colls exfoliated from epidermoid carcinomas of
the luog and larynx

C V., Malignant and non-malignant cells found in sputum, broo-
chial aspirates and antral washings

C VL. Not-malignant sod malignant ceils found In sputum and
broochial aspirates

Puthology-cytology

CP 1. Bronchial adenomn and carcinoma of the bronechs

CP IL Lung carcinomas, metastatic and pelmary

CP 1L Bronchogenic carcinoma and malignant lymphoma (retica-
lum cell typo)

Digestive Systom

Cytology

D I Nov-malignant and malignant cells found in smears from
esophageal, gastric, duodenal, rectal and colonic asplration and
washing specimens

D 11, Cells found in esophageal, gastric, doodenal and gall bladder
aspirates, from malignant enses with the esception of No, 16

D NI Non-malignant sod malignant cells found in gustric and

esophageal specimens

D IV. Non-malignant and malignant cells found in gastric and
esophageal specimens and in & bile duct aspirate

DV, Malignant and non-malignant cells found In bile aspivate,
duodenal drainage and rectal and coloale washing spocimens
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Pathology-cytology
DP 1. Carcinomu of the esuphagus and carcinoma of the stomach

DP 11. Carcinoma of the pancreas and carcinomn of the rectum

Exudates

Cytology

E L Non-malignant and malignant cells found In sediment smears
of pleural und peritoncal exudates

E 1L Malignant and non-malignant cells found in sediment ymears
of pleural, peritoneal and hydrocele fluids

Pat
EP 1. Carcinoma of the lung secondary to the pleura, pleural meso-
thelioma, and cuarcinoma of the gall bladder secondary to the

peritoneum
EP 1L Carcinomas of the breast, stomach, and ovary secondary to
the pleura ar peritoneum

Broost

Cytology

F 1. Non-malignant and malignant cells found in breast secretion
or uspiration smears

F 11 Malignant and non-malignant cells found in breast secretion
and aspiration smenrs

Pathalogy~eytology
FP 1. Benign papilloma of the hreast and carcinoma of the breast

Miscellaneous

G L Histlocytes found in smears of various body flulds, with the
exception of No. 1, which illustrates plasma cells

G IL Cells from vaginal, endocervical and urine sodiment ymears
in cases of pregnancy and from an amnion scraping smeat

G L Exfolisted non-malignant and malignant cells showing
offects of irradiation

G IV, Non-malignant and malignant multinucleated cells from
various organs

Mitosis

H 1, Normal and abnormal mitotic Bgures found in smears of
varfous body fuids

H IL Abnormul mitotic Sgures and cells showing abnormalities
interprotod as the result of disturbances in the mdtotic mochunism
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Plates

CYTOLOGY PLATES

To asswr the reader in making a more profit-
able use of this atlas, some comment on the
seloction of the lustrations and their organ-
{zation (nto plates is tn order. The plan of
arrungement as originally conceived provided
for groups or series of plates based on varions
smear types, with separate plates for non-
malignant and maligeant cell forms within
cach series.

Such an armangement was deemnod desirable
and would have heen powible if all the ma-
terfal from which representative cells and
coll clusters were to be chosen for ilhuteation
had been at hand at the initial stage of the
work, This, however, was not the cose, The
wloction and illustration of repeesentative
eytalogic types were conducted gradually over
n period of many years, during which time
exfoliative cytology contlnued to  advance
steadily and to expand into now applications,
mude possible through the introduction of
improved technical procedures,

In order to cover the new material which
wis being sccurnulated, the original plan for
twenty-four plates of drawings was expanded
to Include twelve plates of photomicrographs,
This called for an addition of new plates In
cach of the 0ld secles. In the digestive system
(Series D), for example, the number of plates
was increased from two, as originally planned,
to five, This was considered necessary becauss
of new und tmportant advances, chiefly the
wistrie balloon technique and pewer pro-
cedures for obtaining rectal and colonie wash-
Inge, which made possible the procurement
of more satisfactory and better-preserved ma-

terial. As the new photomicrographic plates
weee added after many of the onginal draw-
Ing plates had been engraved, some repetition
was unavoidable if the beotter material avail-
nblo was to be illustrated.

On the other hand, the segregation of the
non-malignant from the malignant cells in the

wore illustrated side by side.

nucloatod cells (G IV), or of specifio cell
types found in particnlar conditions such as
pregnancy (G I) or after irmadiation (G
111), Series H is devoted to the illustration of




PLATES

varfous types of benign and malignant tumors
from different organs. It was therefore de-
chded to devote 14 of the 18 plates compeis-
ing Supplement 1 of the Atlas to the combined
illustration of the cytology and corresponding
histopathology in 30 ceses of neoplusms in-
volving various organs. Such a comparative
{llustration may serve a doublo purpose by
pointing not only to the similarities but also
to the dissimilurities between cells of the
same type as seen in a tissne section and in &
smear, Dissimilarities are often very marked
and may be explained by the fact that cells
are seen in toto In a smear and only in part
In a tissue section. As a result of this, cells and
their nuclei Jook, m a rule, larger in smears
than in corresponding sections und are more
deoply stained, particulurly when in dense
clustors, A groatee variety of individual cell
types and cell cluster pattorns #s alwo evident
in the smears. It is thus apparent that the
evaluation of tissue sections and cytologic
smears should be based not only on general
criteria common to both but ulso on criteria
more specific for each dlagnostic approach.
To interpret eytologic smears officiently a
pathologist would therefore need special train-
Ing In exfoliative eytology, just 4s a cytologist
should be adequately trained in pathology for
interproting tissne sections.
Differences in the coloration of the cells
in tissue sections nnd in corresponding smears
on the pathology-cytology plates are due to
the fact that the sections, with the exception
of AP 11, 1-8.* were stained {n various path-
ologic laboratories with  hematoxylin-eosin
and other methods differing from those used
in the staining of the smears. For the latter
our routinge OC B-EA staining method (pro-
cedures 268 and 267 described on pages 6 and
12) was used, with the exception of some
smears which were stained with experimental
glyoogen stainsf differing only slightly from
our standan] stain, The following exceptions
in the staining of the smears may be men-
* Stafued with Procedure No. 368 ( page 0).

tloned: The cells in BP 11, 4, 5, T-10 and 18,
and CP 11, 5-8§ were stained with o modified
procedure emphasizing basophilia, The cells
{Dustrated in CP I, 3-11 are from a smear
stained with Shor’s method.

One of the difficulties in the stuining of
smoars is the maintonanoe of uniformity. Thick
or poorly preserved smears or smears contain.
ing much mucus or blood do not stain as
evonly as those which are thinly spread and
well preserved. The standardization of the
stains is also difficult, Repeated use of a stain-
ing salution tends to weaken it and may re-
sult in the understaining of the smeuars, On
the other hund, when the staining solution,
particularly hematoxylin, is fresh, the cells
and the nuclei may be so overstained as to

emphasize basophilia usually tends to darken
the hematoxylinstained nuclel. Staining pro-
cedures overemphasizing acidophilia may also
be misleading. The evaluation of such discrep-
ancies iy especially difficult in reading smoars
stalned In other laboritories.

A false impression of hyperchromasia [ pyeu-
dobyperchromasia) is sometimes conveyed
by pyknosts, particularly in relatively large
nuclei. A uniformly stained dark nucleus
nmlly indicates degeneration rather than

The latter is more typi-
edlyaplnudinwvll-mnlubwm-
clei with un increased chromatin content but
no Inss of fine structural details (voe page 14).

The description and discussion of the six-
teen new plates follows essentially the same
plan used in the original plates of the Atlas.
The diagnosts stated for the tissue section of
cach case is thut of the pathologist of the
laboratory where the section was read. The
discussion of ench tissue section Is our own,
although always formulated with due con.
sideration of the original pathologic report.
However, the cytologic descriptions and dis-
oussions reflect the anthor's views.

! tive woek fs sl i this series, Dhei resuly of which Wil ke publidhed af & Ntér datn
Taners, 8 Roornt tytoiugis piotune & sl 12 k- cbimind with the OC-EA aboeiasts
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SERIES PLATE

A X

Female Genital System

Non-malignant and malignant cells found in vaginal and
cervical smears




AXII

DESCRIPTION

Non-molignant and malignant cells found in voginal and cervical smears. Photomicrogrophs x 900

sncopt Nos. 2 ond 3, which are x 180

1. Normal endocervieal cells. Corvical smear. Age
43. Normal cervix.

2, Chuter of endocervical celle. Cervical umesr.
Age 54. Clinical diagnosis: cervical erosion,
3. Endovervical cells, Cervieal smoar. Age 53,

Chinlen] diagnosis: cervical erosion.

4. Endocervical columnne cells. Cervical smear,
Agr 28, Trichowonas (nfestation, Clinical diag-
nowds: corvical erosion. (Same case as Nos. 14
and 15.)

5. Endocervicul celld, Cervical mipear. Age 53,
Clinbeal diagoasis: cervical erosion,

0. Endocervicul cells. Cervical smeur. Age 46.
Chindcal diagnosis; cervical erosion, (Same case
as No. 15,)

7. Endooeevical cell. Cervical smear. Age 45
Clinieal diagnosis: cervical erosion.

5-10. Endocervical colummar cells.  Cervical
snear, Age 28, Clinical disgnosis: eadocervi-
cal erosion.

11-12. Endocervical columnar oells, Cervical
smnedr. Age 53. Clinical disgnosis: endocervical
polyp.

13, Bandocervical columnar cells. Corvical smesr.
Agr 46, Clindeal dlagnosss: corvical evosion.
(Sume caso ax No, 6.)

O ATLAY oF

14, Eadooervical cells. Corvical smear. Age 28
Trichomonas infestation. Clinical dlagnosis:
cervical erosion. {Same cuse sz Noa. 4 and 15,)

l&w-a-munmlhuadbyunb

monode. Corvical mmeur. Age 28. Trichomonax
infestation. Clindeal diagnosis: cervical eroslon.
(Same cuso us Nos. 4 snd 14.)

16-18, Cervical cells, malignant, Cervical smoar.
Age 30, Clinical disgnosis: cervical exosion.
Pathologle diagnosts: carcinoma (o st Pri-
mary diagnoais by mnesrs,

16-20. Eodocervical cells, malignant. Draghi
tampon smear, Age 55, Pathologic diagnosis:
epidermold earcinomi of the cervix, Grade 11

21. Superficial squamots cell being invaded by
trichomanady. Vaginal smear. Age 48, Tricho
monos infestation,

n(hvhlmhnlah,unbdn;mddb;

23, Superficial squumons cells lnvaded by teicho-
monods. Corvical mnear, Age 44. Trichomonax
infestation.

Nore: Nos, 2-5, 5-12 aod 14-19: OCG-EA series.
Noa, 1, 87, 13 and 20-23: Glycogen series,

SUSFLIMTAY L @ THT6 Y THE fDNMIAWEALTS THes
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AXII
DISCUSSION

Non-molignont and malignant cells found in voginel and cervicol smears

Erosion of the uterine cervix is one of the
lesions which may sometimes be diagnosed
cytologically by exfollated cells exhibiting
characteristio features, The eytologic criteria
of erosion are given on page 20 and also are
discussed on pages 12 and a 48. No. 3 (-
trutes at a low magnification the rolatively
rich exfolintion of endocervical celly which is
sometimes observed in cervical and endocervi-
cal smenrs from cases of cervical erosion, Most
of the cells are of the columnar type and often
have a palisade arrangement (Now 3 and 13;
sec also A XL | and 2). A papilloid structure
like the one Dlustrated ot a low magnification
in No. 2 is not an infrequent finding in smeiurs
from cases of erosion. It apparently corre.
sponds to one of the papillary projections of
the endocervical epithelimn which are often
seen in tissue sections of eroded areas of the
uterine cervit. The columnar cells of No. 4
have been selected to show the normal endo-
corvical type. The cellular and nuclear hyper-
trophy of the columnar celly, charseteristic of
crosfon, and the rich content of mucus within
the cytopluim are evident in Nos. §-10 and
13. (Seo also A 111, 21.) In Now. 8 and 9 the
secretion appears in the form of a ball adja-
cent to the distal pole of the nucleus, Colum-
nae endocervical cells with relatively rich
mucold content are alvo occasionally found in
smears from cases with endocervical polyps.
Nos, 11 and 12 show such cells, which, like
somne of the erosion cells, sometimes exhibit
a palisade arrangement (No. 12). The flatten-
Ing of caving in of the distal end of the nuclens
(Now. 0, 11 and 12) is apparently the result of
pressure from an increased amount of mucold
socretion within the cytoplasm. No. 7 repre-
sents un atypical cell with throe contignous
nuckd giving the impression of sn incomplete
mitotic or amitotic division.

Clusters of exfolisted nonmal epithelial cells
of the endocervix viewed from theie distal sur-
face are shown in No. L. The secrotory activity
of the cells an Indicated by the cytoplasmic

vacuolation, the tendency to nuclear enlarge-
ment, and the active appearance of the nu-
clel us rovealed by the chromatin pattern and
the presence of knob-like chromatin protru.
sions iy be attributed to the relatively high
estrogenie level provailing on the 17th day of
the period when the smear was taken. The
clusters of endocervical epithelial cells flus-
truted In Nos. 5 and 8 aze from two cases with
crosion of the cervix and demonstrate the in-
creased range of variability in the size of the
nuclei and the presence of many multinuce-
ated cells. Multinucleation is undoubtedly one
of the most characteristio smear changes ob-
sevvod in cervical erosion (e alo A X1, 3).
Nuclear and multinucleation
are slso shown in the cells of No. 14, which
are from a case of erosion with & concomitunt
Trichomonas infestation. The cells of Nos.
16-18 ave from a caso of carcinoma in situ
with cervica! eroslon. The structural charac-
teristics of the cells and of their pudel suggest
a malignunt lesion; hawever, the type of the
multinucleation resembles that seen in benign
erosions. Frankly malignant cells of the endo-
corvical type are shown in Nos. 19 and 20 for
comparison, The cellular and nuclear abnor-
malities are quite obvious in thiv case.
One of the characteristics of Trichomonas
vaginalis hax been its tenacity and ity froquent
recutrence, even In cases which have been
subjected to u thorough and apparently effec-
tive troatment. Ay far an T have been able to
ascertain, no evidence of encysted sexual forms
which would account for an endogenons rin.
fection has been brought forth thus far, On
the basis of a study of smears from numerous
cases of Trichomonas vaginalis infestation,
evidenos has been accumulated that there s
an {ovasion of squamous epithelial cells by
trichomonads which may be of significance in
that it ulfords a means by which such invaded
vaginal and ectocorvical squamous cells of
the host may become centers of continsal re-
infection. An explanation is thus offered, not

sl




A XIIl DISCUSSION

only for the perpetuation of the Infection, but
ulwo for the apparent periodicity in the nu-
merical representation of the trichomonads
within the vagina which sooms to be related
to tho various stages of the menstrual cycle,

This phenomenon of invasion s particalarly
noticeahle in cases with a history of peolonged
infestation. The process of penotration of the
parasites Into the squamous cells Is illustrated
in Nos. 21 and 23 The trichomonady may
enter [nto the cytoplasm of the cell ar may
remain attached to the cell surface and draw
their pourishment through foot.like projec-
tions directed toward the center of the cell,
a indicated faintly in the cell of No. 21 at

ahout 10 and 11 o'clock. The nucleus, which
is wsunlly pyknotic, i, ax o rule, unaffected
even In colls which have beon totally invaded,
as hay the Jower cell of No. 23, Whether the
parasites enter the cells bofore and/or sfter
exfolistion has not e yot been established.
The comified squamous cells are the most
oommon hosts of the trichomonads. Their
penetration Into the deeper pambasal cells
as shown in No, 22 s mather vare,

This description, which s based on the ob-
sorvation of this phenomenon in spproximately
50 cases, in given here for the Brat time. A
more detailed roport will be presented in »
spocial article which is in proparation.
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SERIES PLATE

A B\doqy-Cmbgy |

Female Genital System

Adenocarcinoma of the endometrium and cystadenocarcinoma
of the ovary




API

DESCRIPTION AND DISCUSSION

Adenocorcinoma of the endometrium and cystadenocordnomo of the ovory. Photomicrogrophs.

1-0. Papillery adenocurcinoms of corpus utert
Agr 8). Primsry diagnosis by smean.
1-2 Section of the endometrial tumor, x 150

4

|
é
¥
j
:

10-18. Bilateral papillary cystadenocarcinoma of

the avary. No evidenoe of metastasis to the
tubes or uterus, Age 50, (Same case as A X1,

and cell clusters are from the mme endo

motrial mooar, No. 16 ilhuwtrates s closter of

ovarian arigio,
(Sew alw A XII, 0-12.)

Nore: Now, 3-8; OG-EA series, Nos, 12-15; Cly-

cogen sevies,
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SERIES PLATE
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Female Genital System

Carcinomas of the cervix




DESCRIPTION AND DISCUSSION

Carcinoman of the corvix. Photomicrogrophs.

APII
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nant oells aro closer to the endocervics! than
the ectocervical type. The eccentricity of the
nucleus and the tather widespread occurrence
* of cytoplasmic vacuolation (Not. 17 and 20)
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AP Il DESCRIPTION AND DISCUSSION
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PLATE
2y am—|

Female Genital System

Carcinomas of the cervix




APIII

DESCRIPTION AND DISCUSSION

Carcinomas of the cervix. Photomicrogrophs.

tion and pesrd formation. Cells of this type
exfoliated from such eross of keratinization
pocarring st the murfaon of the tumor may be
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the smears siugly 0r I relatively soall groeps,
This remark spplies alwo to cells oxfolintod
froen tumors of the sanw type in other organs
such us the epidermold catvinomas of the
g (we C 111 aod C 1V).

(Soe alo plates A VI and A VIL)

12-20, Carcinoma of the coryiy, Geade 111 Age
0.
12413, Section of the blopey of the tumor,

Iy T

* Stndlar hy (4 e ina

= 150 and x 600. The structues! pattern of
the tuzmaor contrasts with that of Nes. 1 and
2, The cells ate more densely grouped and
show a tendency to elongstion bt ot to an
eatreme epidermold differentiation and kera-
tindzation. The disorientation of the cells is
very marked.

14-20. Exfolivted malignant cells and cell
clusters. Vaginal smesr. x 600, There is a

1L Theso structura] diferences may be Inter-
protecd as Indicating o differest origin for each

corvix and cells found in smears from ad-
vineed cases of Invasive lesios® pay be
visstalized by 4 comparisun of Not. 4-15 and

are oomfined for the most part to the
nmicleus, wherews In the advanced lnvasive

of cells & 3 from eartly und sdvanced cases

of carcinoms of the cerviz as Ulustrsted in plates A

IV-A VI,
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AP 11l DESCRIPTION AND DISCUSSION

stagrs many malignant cells exhiblt very stage of u cervical carvinoma by the cytology
sberract and bizarre forms. A caroful ob- of the vaginal and cervical smeasy (see pages
worver may thus be able to determime with 30 and 31),

u fair degroe of sccurscy the developmental  Nomw: Nos 3-11 and 14-20: OG-EA sevies,
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AP IV

Female Genital System

Papilloma of the cervix and spindle cell sarcoma of the uterus




DESCRIPTION AND DISCUSSION
Papilloma of the cervix and spindle coll sarcomo of the uterus. Photomicrographs.
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SERIES PLATE

D B

Urinary and Male Genital Systems

Carcinoma of the blodder and carcinoma of the kidney pelvis




BPI

DESCRIPTION AND DISCUSSION

Corcinoma of the blodder and carcinoma of the kidney pelvis. Photomicrographs.

simulating a budding process, s ilustrated
i No. %, Marked nochear enlargement is evi-
denced I No, 11 and mubtioucleation in
No. 15 and in one cell of No. 13, This last
cell has a distinetly colwmnar form. Such
colummar cells are soen mare froquently in
wrine specimens in cuses of papillomas, either

(see B 111, 1-5 and B IV, 20).

168-27. Carcinoma of the pelvis of the kidney.
Male. Age 77. Primary disgnosis by smears,
16-17. Section of the kidooy in the area of
the tumor. x 150 and x 800, The pattern of

bp 2

the tumor appears to be characteristic of
u primary carcinoma originating in the transi-
tional epithelium. A comparison of the twa
tumors illutrated in Nos. 16-17 and 12
shows great similarity in thelr structural

pattem,

18-27. Exfoliated malignant cells. Ureteral
urine. x 000. The exfolisted oells exhibit
certain simnilarities to thoss (kastrated in Nos.

enlargrenent
normal limits is shown in the eolumnar coll
Mastrated in No. 20 and {n one coll of cluster

Nore: Not. 5-16 and 18-27: OG-EA sevies.
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PLATE

SERIES
B E’hology-(yiology ||

Urinary and Male Genital Systems

Carcinoma of the kidney and carcinoma of the prostate




BPII

DESCRIPTION AND DISCUSSION
Carcinomo of the kidney ond corcinoma of the prostate, Photomicrogrophs.

1-18, Carcinnena of the left kidney, Male. Age

b

B2, (Same case as B IV, 1)

thelr eoloration (see page 38), Cell clusters
in Nos. 6, 11 and 12 show more cleardy the

of Nos. 4, 5, 8, 0 and 13 suggests their neo-
plastic origin, although the cells themselves,
owing to their snuplastic type, do not show

-
5
8
&
i
-
>
e
&

Novm: Now 8, 6, 11-12 snd 16-20; OC-E

tion. No. 3 represents an aggregate eathes
than a cluster of colls. The largee cnlls oor-
w&m@mmmm
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of the prostate. x 150 and x 600. The

(Compare with B 111, 19 und B IV, 7
and 11.)

>

setien, Now. 4, 5, 7=10 amd 13: Glyougen serios
(procedure emphasizing buophilla ),
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URINARY AND MALE GENITAL SYSTEMS




SERIES PLATE

CV

Respiratory System

Non-malignant and malignant cells found in sputum and
bronchial aspirates




Ccvi
DESCRIPTION

Nen-malignont and malignont cells found In sputum ond beonchial aspirates. Photomicrogrophs x 900,

14, Sputum. Male. Age 56, Final disgnoais:
virue pnewmonda,

5-0, Sputum (Noe, 5, 6, 8 and 9) and broochial
wpimte (No. 7), Female. Age 81. Final diag-
notia; preumonio.

10. Sputum, Male. Age 57, Pathologic dirgnosis:
curvinoma of beoocbus, (Same case as Noa.
16-25.)

11-15, Sputum. Male. Age 60. Pathologic diag.
noals: enrcinoma of the lung.

16-25. Sputum, Male. Age 57. Pathologie diag-
nosts: carcinoma of the beonchus. (Same case
us No. 10.)

Nove: Now. 1-25; OC-EA series,

1.0 1100 BT THE CONRIRRTALTS PRt







CVi

DISCUSSION

Nonanalignant and molignont colls found in sputum and bronchiol espirates.

The cell chustors illustrated in Nos. 14
aro from sputum smears of a case diagnosed
ne virus paeumonin. The eells of No. 1 nee
small metaplastic cells known as “Pap” cells,
which are frequently found in both acute and
chronie conditions (see pages 43
and ¢ § also C 1, 25-30 and C V, 8). The
cells of clusters Nos. 3 and 4 are larger colls
showing typical squsmous metaplasia, The
presence of intermodiate forms in the smers
of thiy case, as indicated in No. 2, is suggestive
of a traosition from the small metaplastic
("Pap™ cell) to the large metaplastic type.
These metuplastic cells, though atypical, do not
exhibit morphologic characteristics consistent
with a definitely malignant change, The deep
saining of the "Pap™ cells should be attributed
to pykoosis rather than to true hyperchromasia.

Small, intermedinte, and large metaplastic
cells ure also seen In the cell clasters of Now
11-15, which are from a cass dingnosed path-
ologieally as carcinoma of the lung. The
process of metaplasia us indicated in the ex-
foliated cells soems to follow the same pattern
as in the provious csse, but the medium- and
large-sized metaplastic cells xhow fairly active
and distinetly hyperchromatio nuclei, warrant-
ing a suspicion of malignancy.

The samo remarks apply to the cell clusters
lllustrated fn Nos, 16-25 which are from a
cane diagnosed pathologically as carcinoma
of the bronchus. The malignant characteristics
of the cells and of their auclel are even more
pronounced in this case, particularly in the
cells shown in Nos, 2225, which are forther
differentiated toward the malignant epider-
moid type, Two histiocytes (dust cells) from
a smear of this case are (lustrated In No. 10,
Of these the one to the loft can be casily identi-
fied by the Ingested dust particles; the other
shows o cortain similarity to some of the meta-
plastic cells, but not to the fully differentiated
malignant epidermaid cells of Nos, 22 or 25.
Atypical histiorytes probably constitute the

most frequent source of error in the cytologic
interprotation of sputwm specimens.

The cell clusters illustrated in Nox 5-8
exhibit a pattern resembling that of the “Pap®
celly, but the individual cells show distinetly
atypical features which might well be inter-
preted us suspicious, if not positive, for mu-
lignaney. In fact, the cytologie findings in this
case were reported as suspicious for malig-
nancy. However, the clinical work-up failed to
substantinte this suspicion and the patient was
dischurged with a final diagnosis of poeu-
monia. A follow-up about three years later
wis cwsentially negative for the resplratory
tract. This case is very instructive in that
it points to the nood of making s distinction
betwoen cells with enlarged and  hyper.
chromatio nuclei of a pyknotic type indicating
degeneration, as fn this case, and cells with
active nuclel showing true hyperchromasia,
as in the two mabignunt cases illustratod in
this plate. Nuclear pyknosis In itself should
not be considered as definite evidenco against
malignancy, as it may be observed in both
benign and malignant colls. The same remark
applies to the fading of the nuclel (shown in
No, 7), which also represonts a4 degenerative
change.

The cases Mlustrated] in this plate were se.
lected for the purpose of demonstrating some
of the similarities ns well as the dissimilarities
of cells of the bronchial epithellum under.
going squamous metaplasia as revealed by the
study of exfoliated cells found in smears, In
the light of the cytologic chunges observed in
the cases illustrated in this plate, motaplasia
does not appear to be necessarily » sign of ma-
lignancy or evon of a definitely malignant
potentiality. In individual cases its course may
vary from one leoding to a benign cytologic
typo, az in the fimt case of this plate (Nox
1-4), to ane colminating in a distinctly malig-
nant type, us in the cases of Now 11-15 and
16-25, It may also evolve toward a strikingly




€ VI DISCUSSION

aboormal and suspicious yet not malignant  pathologic findings will contribute to a better
pattern, a3 in the case illustrated in Nos. 5-0,  understanding and analysis of some of the
It is hoped that the study of exfoliated cells  obscure borderline changes observed in cells
and their correlation with the clinical and  of this type,
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PLATE

SERIES
C Ebology-Cy'ology |

Respiratory System

Bronchial adenoma and carcinoma of the bronchus




CPI

DESCRIPTION AND DISCUSSION
Bronchial odenoma ond corcinomo of the branchus. Photomicrographt.

1-11. Bronchial sdenoma. Male, Age 83, (Cour-

tesy of Dr. Bemmard Fierson, Department of
Pathological Anatomy, Univensity of Naney,

follsted adenoma cells Mlustrated In C V,

50.

12-13. Seetion of the tumor hiopyy. x 150 and
X 600, The structural patteen and the

oy of this tumoe are charscteristic of an

o4
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the bronchlal mucosa. (See C V, 9-12.)

”"!'- which bave a distinctly colhummar  nory Now. 5-11: Shorr's stain. Nos, 14-22: OG-~

EA sevies,
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RISPIRATORY SYSTEM




SERIES PLATE

C Bholoqy‘Cyvoloqy

Respiratory System

Lung carcinomas, metastatic and primary




CPIl

DESCRIPTION AND DISCUSSION
lung corcinomon, metastotic end primary. Photomicrogrophn.

9-21. Alveolsr cell (terminal bronchiolar) car-

we

oinoma of the lung. Female. Age 54,

G-10. Sectivn of the hung through the wea of
the maligaant lesfon. x 150 aod x 600. The
pattern of the tumor is thown in No. 9. Note

nucleated cell of No. 11. Multinucleation is

No. 21, Some cells have & cuboidal or Jow
colmmnur form (Nos, 12, 15, 10 and 21),
whereas in othess the glandudar type of the
colls {8 indicated by the eccentricity ol the
ouclens (No. 20). The hypercheomnasia of
the nucled and the prominence of the nucle-
oli are plaisly wen in this case.
(See also CIIL 4 and C V, 24)

Norx: Noa. 8, 4 and 11-21: OC-~EA series. Nox.
55

Glycogen verles (procedure emphasizing
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SERIES PLATE
C Ehology-Cy’ology III

Respiratory System

Bronchogenic carcinoma and malignant lymphoma (reticulum
cell type)




CPIIl

DESCRIPTION AND DISCUSSION
Bronchogenic corcinoma end malignant lymphoma (reticulum cell type). Photomicrogrophs.

1-15. Brouchogenie epldrrmoid carcinoma. Male. (See aho C 111, 89, 13-16; C IV; and
a7, cV, 13)
1-2. Section of the tumor. x 150 and x 800, alignant Jymphoma  (reticalum
Nate infiltration and arcas fillod with kerati- ‘%)MMMNGLM-W::
3-15 E:::ldhw ‘f:u T s S
> B malignant Sputum. = 16-17. Section of the lung through an aren of
600. Exfoliated ucidoplulic or orangeophilic the tumer. x 150 and x 600. The malignant
epidermoid cells as shown in Now. 3-8 and cells have practically replaced the bronchial
Nos. 5-14 are characteristic for this type of mucose. A few cahsmnar opithelial cells can
tumr.So_naonhul-mmmdyeh- be seen in the lower part of the section in
gated (No. 4). The nuclel have irregular No. 1. Cellular and nuclear details are shawn
forins  and  exhibit  varlous ';'d?:-mw in section in No. 2
changos. Some s pyknotic, othees 1530, cells. 600. The
show fading which may ultimately resalt in wuwm&:?m:h&md
the r of anucleated forms known the section (No, 2), although they exhibic
wr “ghost” cells (No. 12). Concentric cell & greater varkety ln size and form. The cy-
wratgement & seen I early stages of pesel tology, in geveral, it comistent with that of
formation ia also noticeable (No. 6). Some a reticulum cell srcoma. Some of the cells
mmmmw oells of the tumor are are bt or multinocleated (Nos. 23, 28),
. Most cells appear singly or in small imegular
Both MMMS groups. The nuclel show hyperchromasiy,
epidermold celly ure comparable to pykooeis, and other degenerative changes.
soen in the section (No, 2), The differenon Many polymorphonuclosr Jeucocytos may be
in the color of the cytoplasm is due to scen scattered among the tumor cells,
r;;ddl«utnﬂnmfﬂ {Seo alwo C 11, 0 and C V, 27-30.)

particles, Nore: Nos, 3215 and 18-80: OCG-EA setios.
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PLATE

DP...... |

Digestive System

Carcinoma of the esophagus and carcinoma of the stomach




DPI

DESCRIPTION AND DISCUSSION
Carcinoma of the esophogus and carcinoma of the somoch. Photomicrogrophs,

1~11. Carcinoma of the esophagus. Male. Age 77. 12-13. Sectinn of the gastrie carcioems. s 150

1-2. Soction of a biopay of the esophagus in
the urea of the malignant Jesorr. x 150 and
x 600, Well-difforentiated epidermoid car-
clooma infiltrating the esophageal wall

3-11. Esfoliated malignant cells. Esoplageal
aspirate. x 600, The epidermoid type of the
exfoliated colls is mpparent, although only =
fow vells show murked differentiation (No.
8). Round cells with & lnrge nucleas and
relatively espanse eytoplasn (New. 5, 7, 10)
are often soen in smesrs from esophageal
washings In cases of carcinoma of thds organ,
(Compare No. 5 with D IV, 14.) Vacuola-
tion Is present, though usually modesate. The
nuclei tend 1o be hyperchromatic. A dispro

enlarged muckeus in o large cell

showing engulfment of a smaller cell i

lustrated in No. 3. The nuclooli vy greatly

in number and stae, Degeneration, pyknosis,

snd fading of the nuclei are shown in No. 8,
(See alsor D 111, 6; D 1V, 14-18),

12-22. Carcinomn of the stomach. Malo. Age 87,

dp3

and x 600. Aren of the tumor showing an
mm\mhwpmt»

u-u !:dolimdnalmm:en;cumu-
Joon specimen. x 000, The adenccarcinoms
pattern is clenrly indicated in No. 15 by the
sharp delineation of the cluster, the pro-
nounced vacuolation of Ite oelle and the
eccentricity of the nuclel. Nos, 15 and 16

part of the soctiom (No. 2). Most of the celly
ww of modernte size. The nuclel show con-
wmumwmmw

Nore: Now. 311 and 14-22) OCG-EA serien.
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SERIES PLATE
D Elhology-cwoloqy ||

Digestive System

Carcinoma of the pancreas and corcinoma of the rectum



DPII

DESCRIPTION AND DISCUSSION

Carcinoma of the pancreas ond corcinoma of the rectum, Photomicrogrophs.

1-18. Carcinoma of the pancress with general.
fred motastases. Female. Age 63. (Same case

1-2, Section of the tumor omental
fut. x 150 and x 600, The tendency to glind
formation ls indicated In No. 2.

ELR)

14-23. Adenocarcinoma of the rectum, Female.

Age 65,
14-15, Socthon of the tumor, x 150 and x 000,
Note the maay seoplastio glands lined with
columnar cells und the prosence of

figrwes,

16-23. Exfolisted malignant cells. Rectal
Ings. x 000. The colls show distinetly
nant features and wre gooped in
chustors, Some vacuolation s
nuclel are hyperchromatic
an eloagated or oval form, whi
characteristio for this type of
nuclention may be wen in No, 18
guliment 0 No. 17, Multiple
karyosomes are cleacly sh One nuscl

I eacly prophase trasformation s present
in the upper left of No. 16,

:

i
aigig?igg

E

Nore: Nos. 3-13 and 10-23. OG-EA series.
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PLATE

SERIES
E Ehology-Cyvology I

Exudates

Carcinoma of the lung secondary to the pleura, pleural
mesothelioma, and carcinoma of the gall bladder secondary
to the peritoneum




EP|

DESCRIPTION AND DISCUSSION

Carcinoma of the lung secondary 1o the pleura, pleural mesothelioma, and carcinama of the gall bladder
secondory to the poritoneum, Photomicrographs.

1-11. Papillsty adenocarcinoma of the lung, pos- pwhed toward the periphery and asume
sibly of alvealsr eoll arigln. Female. Age 63, a cuplike formm (Nos. 17, 10, 28). B ar
1. Section of the primary tumor. x 600, Tumar multinuclestion and engulfment are abo
cells and cell clusters are seen lying appar- provalent (Nos. 17-19, 22 and 24-28). Some
ently free within a cavity lined with & single suclel have rather prominent nucleoli {Nos
layer of cells of the ssme type. The pattern - 14, 18, 17, 21, 25 and 27). A structural
Is comistent with that of a terminal beoncld- peculiurity of the nuclous often, though not
olar or alveolsr orll carcinoma. exclusively, seen in malignant cellt is the
2-11. Exfoliated malignant cells. Pleural fAuil concratration of the chromatin in one half of
x 600, The sharply outlined clusters. the the msclews, ps bn the upper nuclous of Noo
marked cytoplammic vecuolation, and the eo 22 An abnormal mitotio figure i seen in
ceatricity of some nuclel suggest o glandular No. 23 (compare with E I 7 and 11). The
cell type. The configuration of the ch upp of the celly & mesathedial
gives the impression of a papillary growth origin (compare with E 1, 4, 7 and 10 and
The noclei aro more hyporchromatio and E IL 1and 2).
more variable i size than those of the cor- 30 41 Carcinoma of te gall bladder metastatic
respouding cells in soction No. 1 (see page hm-&ui-hn,ndwnd
). Koguliaont of ons”ll by sncthe right axillary lymph nodes. Female. Ago 63.
with distortion of the muclel into cup-Hke 30, Represeotutive soction of the malignant
© Aow i Bak- 8, 9/and 11 besion. x 600. This section of the tumor
{Sen aleo £'1L. 26) illustrates the prodominant cell type; haw-
12-20. Plournl mesothelioma. Male, Age 84, ever the pattern crunot be well discerned in
{Caurtesy of Dr. Albert Hubenstone and Dr. the limited area shown at this high magnifi-
David Merasse of the Albert Einstein Meds- cation.
oal Center, Southern Division, Fhiladelphia.) 3141, Exfolioted malignant colle. Ploural fuid.
12, Representative section of the plearal tumar. 2 800, The maligrant nature of the cells is
x 600. Tho oells are Joosely grouped. Same obviour. The morphologic charscteristios of
nuclel thaw rather prominent nucleoll. the cells and their nuclel are consistent with
13-29. Enfoliated malignant cells. Fleural fluid. the presence of carcluoma bot are not in-
x 600, The woears in this cape contained dicative of their origin and type. Therw is
wany single cells and rolatively fow clusters. murked variation lu the size of the cells and
The malignant nature cells, partiou. the nuclei, multinucleation (Nos 31, 32),

Norx: Nos. 2-5, 8§ aad 11; Clycogen serfes. Nos
wf these vacolsted cells the nockel are 6, 7, 0, 10, 153-20 and 81-41: OC-EA surine.
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SERIES PLATE
E Eﬁ\dogy—Cylology ||

Exudates

Carcinomas of the breost, stomach, and ovory secondary to the
pleura or peritoneum



EPII

DESCRIPTION AND DISCUSSION
Carcinomas of the breast, stomach, ond ovary secondary to the pleura or peritoneum. Photomicrogrophe.

1-10, Carcinoma of the breast, recurrent. Male. 12-22. Exfolisted malignant celle. Peritoneal
Age T1. fluid, x 600. The grouping pattern of the
L Section of the primary breast tumor, x 800, exfolisted cell clusters is typieal of an adeno-
This section was chosen to illustrate the carcipoma, Engulfment and vacualation with
cytology of the tumor ather than its pat- displucement of the noclel toward the pe-
tern. viphery of the cells are quite prominent
210, Exfolisted malignant cells. Pleural fluid. {Nos. 12, 13, 15, und 18), Engulfinent with
x 000, The grouping of the cells and the four cells teloscoped into one another is
coufiguration of the clusters ure characteristic shown in No. 19. A comresponding stroctire
of an adenocarcinoma. ‘There & marked can alw bo seen in the wpper part of the
vacvolation of the cells and formation of cup- sectivn (No. 11). The malignant notuee of
shaped pucled (Nos. 3, 5, 6, 9 and 10) ap- the oulls is evident in both the exfollated
parcntly melated to the high dogree of cells and thosa of the correspording section
enguliment wen in those clusters, An indica- (No. 11).
tion of engulfment may be noted also in the (See also D 1L 4 and 5.)

section (No. 1). The oxtensive engulfment R SO atiioy
ad f . of exfoliated 23-33. Cy of the it ovary

of adenocurcinamar of the breast are shown
in ¥ 1, 10, F 11, 13, 14, 16, 17, 19 and e ligumecmodlge s Do o
ever, be noted that morked vacualation may olstion of some cells muy be toted.
abo be observed ki benign lealons sich 38 90 53 Befolisted malignant cells, Plewral
papillomas of the broast (see FP 1, 3 and 10 . x 000, The adenamitous type of the
und ¥ I, 7; abo in F 11, 3-8, a cas ding: tumor is rofiocted in the pattern of the ex-
naidel o stypical pagitiomitesh, Leomlssiioe folisted cell clusters. As in the otber two
malignancy). Such oxtreme  vacuolation is cases (ustrated (o this plate, there s pro-
sk scen In celly exfolisted from other ma- nounced vacvolation (Nes. 25-27 and 30~
of various organs (see pages 15 and 10). In oach of the theee cases has its own distinctive
this case, the nuclei of the exfolisted cells characteristion. The noclear abnprmalitios
NegHm ho Guuse: oS Suihier (N6 27 b The nuclei of wme exfolisted cells (Nox. 36
show digay ga vacislion ki sims andl wnd 27) nd of o fow cells in the section
form. Helatively large nucleoli ato soen in {No, 23) show relatively large nuchoali. One
w0 In & faw culls of the section {Na. 1) shuped nucleus with symmetrically placed -
(Sc sl B 1L §-8 and 13-14.) clecli giving the anperasion of a cell dividing
11-22, Carcinonma of the stomach with multiple 2
motastases. Male, Age 72 (See also A X, 12; AXIT, 0-12; E I 24
11, Hepresentative section of the primary and 25; E I, 7-0; and AP I, 12, 14, 17
gasteio tumar, x 600, No typleal strue- and 18.)

eyto-
plasmie viewolation. Engulfment snd signet  Nowm; Nox 2-10, 12-22 and 24-33: OC-EA
ring formation may alw be poted. series,

A OF CITRLAGY, SUPRENERT 1 @ Y006 o7 YE CONMPENERTS FUND
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PLATE

SERIES
F Ehology-cmiow |

Breast

Benign popilloma of the breast and carcinoma of the breast




FPI

DESCRIPTION AND DISCUSSION
Benign popilloma of the breest and carcinoma of the breast. Photomicrogrophs.

1-11. Intraductal papillorms. Female. Ago 54, diagnosis by smears. (Cowrtesy of the Strang
(Sumo caso as ¥ 1, 7.) Primary disgnosis Prevention Clinic, Memodial Center, New
by smears. York.)

1-2, Section of the mammary gland in the area 12-13. Section of the mammary gland show.
of the tumor. x 150 sud x 000. Part of the ing dilsted ducts lined with malignant cells,
tumor s shown within s dilated duct. The x 150 and x 600. The detachment of cells

am clearly outlinod and cell chusters from the tips of the papiliosd
The cells have a faitly uniform structure and projections withia the ducts is cleardy demon
shaow mo malignant strated. The malignant nature of the cells

811, Exfolisted benign neoplastic cells and can be readily & comparison
foum ovlls. Tireast socretion smear. x 600, The with the honign colls of Noe. 1 und 2
clasters in 3, 3, 10 and 11 are obvicasly small 14-24, Exfoliated malignant cells and foam
tissoe fragmeots exfolisted from the tips of cells. Bresst sectetion smear. x 000, The pro.
some of the papillary projoctions of the tumor, lific exfolistion of cells with conspicuous
There |5 conviderable variation in the size malignant characterdstios i this case of an
of the cells and their nuckd. The cluster in non-infiltrating  corcinoma 8 noto-
No. 11 consists of cells which differ only worthy, as it affords good evideoce that
slightly from the small undifferentisted duct exfolistion of cells from carcisomas of the
cells of the mammary gland. Claters Nos. brewst begine ot & very early stage, prior
5 and 10 show eolargement and differentia- to invason und to lytmph node involvement.
tion of their cells in 2 cytologic The malignant cells Mustrated hero exlubit
pattern more typicul of papilloma (compare muny of the most valid eytologic criteria of
with F 1, 6 and F 11, 3). The cells of No. 3 malignancy. Theee i marked nuclear enlarge-
exhibit very pronounced wacoolation which meat and hyperchromasia. The arrangement
may be observed in cases of papilloma as of the cells within clusters b disorderdy and
well a3 of carcinoma {compare with ¥ I 7, the cell borders aro largely obliterated (Nos.
F 11, 48, 17 and 10; and FP I, 23). The 22 and 24 and cluster betwoen 17 and 18)
deep stalning of the suclel, which i partly Engulfment and telescoping of cells with
due to degenerntion and pyknosia, conveys periphorul displacement of the nuclei of the
s fabe impresson of hyperchromasis, but onter eolls are promineatly pictured (Nos.

the 14, 16, 23 and 24). Pronounced vacuoltion
cells und their muclei their orderly ur- is shown in No. 23. Tho cells of Nox 15,
rangement within each of the clusters re- 17, 18 and 20 fllustrate smaller, less differ.
vouls their benign nature (compare with entisted cells same of the cells
Now. 14-24). The cells in Nos, 4 and 6 show of the section (No. 13). Foam cells disploy-
paranuckur vacoolition atd a beavy periph- ing phegocytic action by the lngestion of
eral cytoplasmic rim, changes which are fre- nocrotic cells are shown in Nos. 19 and 21,
quently seen o cell exfoliated from papil- An evaluation of the essential stroctural dif-
Jomat. The cell of No. 8 is an atypical {erences between cells exfoliated from beuign
bitnaclouted oell. Nos, 7 and 0 illustrate foam und malignant Jesions of the bresst can be
cells with ingested eryihroeytes. The cell best appreciated by & comparison of the
of No. 7 abo contabe many homosderin cells illustratod in Nos, 14-24 with those
granules (ocompare with F 1, 8}, The nuclei of Nos, 3-11. (Compare also F 11, 2 with
of the foum cells are often pykootie und ec- FIL 11 and 28,)

Nore: Nos, 8, 4 and 8; Glycogen series. Nos. 5-7,
9-11 and 14-24: OC-EA sevies.
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Numeals preceded by a letter (8 1, 8 &, ot ) refer to puges i the Plates section.
Numerals standing slons {1, 2, etc. ) refer to pages in the geneml trat.
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