"~ medicine.

THE CHEST-PIECE B , 13

DIAGNOQTIC CYTOLOGY OF
- EFFUSION FLUID

; ; _F. CALLEJA BSc o
" Department of Pathology, Royal Unwersity of Maltg

Cytological ‘diazgnlosis is the science

dealing with the examination of. cells -

from the human body and their inter-

pretation for diagnostic purposes. The '

~ cells may have been spontaneously ex-
. Toliated or removed by articficial means.

The subject has assumed great import-
~ance in the last few decades, and the
_possibilities of this field of pathology

. Seem to be by no means exhausted. The

concept has been greatly influenced by
the well known work of Papanicolaou on

the cytological aspects of cancer in the -

female genital tract. Papanicolaou’s
methods in fact have proved instrumen-
tal in giving cytology the definite status
of an approved laboratory -procedure.
Cytology has in fact ceased to be an ad-
junct to other methods of diagnosis, but
. has become a primary and important

‘fso’urc:e of information in many fields of
The . competent  cytologist-

should not only be able to suggest, but

~should - be prepared to establish -a

diagnosison the evidence at his disposal
_in much the same way as the morbid
“anatomist does oh biological evidence.
This note is concerned with the
cytological diaghosis of effusion fluids,

i.e. “puncture fluids” from pleural, peri-

toneal, and pericardial body cavities.
The anatomical and physiological pro-
‘perties of these ars ldrgely identidal
with their parietal and visceral layers
forming a virtual sack around the res-

- pective enclosed viscera, and conbaining

a small-quantity of fluid to lubricate the
‘movements.of the enclosed organs. His-
tologically, also, they are all lined by a
“single layer of flat cells, the mesothe-
~liuny, supported by connective tissue and

‘making sections

pr0v1ded with appropriate vascular and
ervous apparata. :
HZStOTJ. Cytological examination of .
fluids' is not in itself a novel procedure.
Reports, however sporadic, appear in the:
literaturs of the late nineteenth cen-
tury. These wers malinly concernsd with :
the search for malignant cells. Even -

‘cytodiagnosis as we understand it here,

not limited, namely, to the investigation
regarding possible malignancy, dates )
from the first decade of the prezant cen=-

tury. Its introduction appears to be due

to Widal who in 1900, classified the dif-
ferential cell-pictures of fluids into
various diagnostic categories, Numearous

- workers in different countries followed
suite, with resulting rapidly increasing .

numbers of publications on the subject.
Lack. of completely satisfactory results

‘and the continuous search for suitable

technigues of preparation and ,staining
methods are apparent from these re--
ports; a state of things which resulted .
in the introduction -of the “cell-block” -
technlque Thlb consists, of course, in
after fixing, of = the
centrifuged deposit of the fluid. But
again the results, if they could satisfy
the hlstopatholooxst weare not what the
cytologist was after. The former bases
his ‘diagnosis on cell-aggregates, “the.
cytologist on cell-appearances. The two
fields, though analogous, are not iden-
tical.. The method, hownver ganed
ground and bncam\, the standard one
especially in America, until it was chal-
lenged by Papanicolaou’s method. The
latter has finally provided the cytologist
not simply with the choice method but
with the standard onb The next evolu~’
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tionary step, was the application of the.

Romanowski stains to specially pre-
pared films from effusion fluids. The see-
ret of the method lies in the latter
technique: very thin films, that dvy up
almost immediately on . spreading, are
required (Spriggs, 1957). Tha meaethod is
the one we have bzen using for some
years, with very satisfactory ressults.

 The cells of Effusions

Under normal conditions the potaniial
body cavities described contain.g very
small amount of lubricating fluid, so
small that it cannot be tapped. Alleged-
ly successful experimental tappings
were reported as yielding o fluld of very
low protein concentration and contain-
ing a few. cells mainly monocytes, to-
gether: with a few  mesothelials and

lymphocytes, in the region of 1500-2000"

per comm. An amount of fluid that can
be aspirated with mo=2 or less ease is
in itselfindicative of a pathological
process, which is readily reflzeted in the
altered cytology of-the fluid. The pre-
sence of the effusivn is in fact atiendzd
by the following changes.

(a) The mesothelizl lining of the
serous layers, now mechanically separ-
ated by the effused fluid, undergces a
slight hypertrophy, the mesothelial calls
becoming rounded or cuboidal in shape
and are ultimately shed into the fAuid
to be replaced by youngér ones. This is
what happens in the presence of uncom-
plicated transudates, the mechanically
produced =ffusions accompanying the
accumulation of fluid in the rest of the
body tissues. (in ecardiac, or, mors often
in' cardio-renal disease; in liver clrr-
hosis; in hypoprotsinaemia atc).

(b) The presence of 2n inflammatory
process of any naturs, whether pri‘mé,ry
or supervening on g transudate, brings
about a greatsr disturbancs of ths maco-
thelial lining, which becomes 'greatly
thickaned and several layers dezep? Des-
-quamation of -the cuboidal n.esobthelial

/pxudate,
“themselves, which, thers is reason: . to
_balieve, are produced locally. It may

cells and their multiplication in the ef-

fused fluid goes on and is more pro- - -
here  is .=
“changed through ‘the presence of the
~cells characteristic of the underlying in-

nounced; _but the picture

flammatory condition, = Unlike tran-
sudatas, this is an active, exudative pro-
cess, probably: associated with damagsd

capillary endothelium. Al the circulat--
- ing blood cells, apart from accidental

contamination, mdy be present in an
including - the erythrocytes

here be noted that pure; uncomplicatad :
transudates ars rares, and -when. con-
tronted with the least complicated cyto-
logical picture we are always dealing
with an exudate of some sort.

(¢) If, as a result of the inflam--
matory process the free mesothelial sur-
faces become
exudate (purulent pleurisy, tuberculous

plaurisy, fibrocaseous tuherculosis); the. -

mesothelial cells can no longer be shed,
and they are consequently absent from
the fluid. This may prove an important.
differential diagnostic point. ‘

Cell pictures and their
interpretation
From what nas been said above, it is
clear that the cytological set up of an
effusion fluid may bz quits a complex
affair; and alsewhers we have saud-that
the cytologist bases his diagnosis on
individual cell appearances. This latter

statement may sound ill-equipment on. - X

the part of the cytologist when dealing

“with complex pictures. It is true that in

some cacses, notably in malignant ef-
fusions, that all important concern of
the cytologist is the deatesction of a par-
ticular.cell in that case the malignant
call, But it is equally trues that the task
of“the cytologist is not merely that of
accurately naming each oné of the cells
in the material’ under
however exacting that task may some-

covered with fibrinous

examination, =
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- times prove to be. His familiarity with
cell morphology-and its variations must
go hand in hand with that of the signi-

ficance of cell groupings and their in-
cidence, their mutual association or ex-
‘clusion. In other words he must be
familiar with differentiql cell-picture
and their significance. For this reason a
‘classification -of the cytological findings
in effusion fluids based on cell-pictures
is more. profitable than one based on
- underlying pathological stales. We shall
therefore consider the interpretation of
the more common and significant con-
. difions under the following headings:—
. Mesothelial predominance.

- Lymphocytic predominance.
Predominant neutrophil polymorphs.
Pleomorphic cell-picture.
Easinophilic pictures.

Presence of L.E. Cells:

Mesothelial pfed'om,inance
This is characteristic of simple, un-
complicated transudates, especially of

- the pleural cavities. These fluids usually

contain very few cells, often requiring
the centrifuging of considerable guan-
‘tities of material to bring them out.

. Large numbers of mesothelials probably

" never  occur is uncomplicated tran-
sudates. When they are present one is
likely to be dealing with an exudate.

Lymphocytic predominance
Lym:phocytﬂes are present in varying
numbers in most effusions, including
transudates, where they geccompany, and
in exceptional cases may outnumber, the
mesothelials. They are found in all

some conditions fo

be mentioned presently they may pre-
dominate even to the exclusion of all
other cells. We often refer to the picture

in these cases as a “purely lymphocytic

~fluid”. Predominantly lymphocytic: pic-
tures are seen in;—

~-(a)  Tuberculous effusions. both the
- primary and the condition secondary to

fibro-caseous tubserculosis- of the lung -
(They are absent in empyema and m
pneumothorax effusions, which | are
characterised Dy pus cells and. eosino-
phils respectively). A varying percent-
age of neutrophils may be present in
addition during the first few, say ten;
days after the onset. :

(b)  Some post -prneumonic effuszons,
which are also purely lymphocytic,
mescthelial-free fluids. Obviously the
case history and the M. tuberculosis-
negative culture are necessary for dis-

tinguish'ng such cases from sp ecific
plaurisy. , v -
(¢) Pulmonary infarction, probably

more common than suspected, and pos-
sibly accounting for many of the pleural

effusions occuring in congestive neart -

failure which yield an identical picture
(closely resembling the post-pneumonic
effusion, but for the presence of meso-
thelials, which, es:pecial‘ly in pulmonary
infarction may be rather nutmerou,s).

(d) Carcinoma of the lung, which,
however, should never be invoked as the .
cause unless malignant cells are clﬁarly
presant; -

(e). Effusions comphcatmg lymphatzc ~
leukaemia and thr—l re’mculosns

Predommant neutrophzl
polymorphs
This picture is characteristic of the
purulent type exudale of acute inflam-

‘mation of the serous membranes with a

positive culture of pyog: mc organisms
(a few lymphocytes and maerophages
may also be present at the onset). Some
of the neutrophils may show ths pha-
goceytosed  responsible m1croﬁvo~gnmmq

iy alllsl

“which it is their purposs to ehmxnatn

(cultures soon become negabwﬁ under
favourable conditions). They ultimately
assume the characters -of pus cell, be-
coming {fragile, easily. smudged during
film preparation, their number - of
scavenging macrophages results in the
appearance of a staining background
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of cellular debris:
feature of purulent exudate. The signi-
ficance of the presznce or absance of
-mesothelials in these exudates must be
mentioned once mores. In the presence of
the blocking fibrinous exudats in puru-
lent pleurisy, extoliation -f mesothzlials
does not take placs, and conssguantly
they are absent from ths Huld.  Their
presence in decidedly purulent sxudate
consequently  indlcates a- very recent
onset of the process. It is also note-
worthy that at -this stage the condition
is still reversible, with the possibility of
the purulent being turned into a »sei‘gus
effusion by antiblotic treatment. Other-
wise the fluid remains purulznt up to
the complete absorption. Conversely the
presence of mesothelial in doubtful
long-standing cases will give up the
fluid’ ag non-purulent in nature.

Pleomorphic - cell-pictures

These are given by the non-purulent
type, culturally sterile exudates of acule
inflammation (cf. praceding paragraph),
with the presence of nzutrophils, Iym-
phocytes,  macrophagas, mesothelials,
erainophils and basophils, roughly in
that order of frequency. They are met
with chiefly in penumonia, influenza,
pulmonary collapse. The neutrophils are
here well pressrved; they ars not “pus
cells”. There is no staining background
debris, The - macrophages - assume
‘various, sometimes arresting shapes,
mainly an expression of their accen-
tuated phagocytic activity. The lympho-
cytes may be very numerous, especially
in post-pnesumonic cases, making the
distinction from tuberculous pleurisy
im.por’tant (see above).

Eosmophl'tc pictures

In spite of the existance of an ﬁxtﬂn—'

sive literature on pleural and peritonzal

eosinophilia, not much is definitely

known about the eondition. There is not
even unanimity about what percentage

a distinguishing

'mortem” could bes mads.

constitutes eosinophilia. We shall take -
it- to mean over 20 per cent of all the
cells present. In the pleura, the con-
difion ‘most commonly - associated with
ecsinophilia is pneumothoraxr, _either
artificial or spontaneous, whenever it is
complicated by an effusion. A note-
worthy exception are those cases in
which the complication takes the form
of a trus tuberculous pleurisy, which
(togsther with tuberculous effusion in
general) is eosinophil-free. It follows
that an cosinophilic sffusion co:mplicat—f
ing. pneuwmothorax is a good proanostm ;
sign as far as the nature of the effusion

goes. Large numbers of sosinophils im- S

part a marked turbidity to a fluid.. .
Pleural sosinophilig is also »frequentiy

seen in post-pneumonic  and

plaurisy.

" There is ‘much uneertamty ngar"hng
peritoneal esosinophilia.

Presence of L.E. Cells

Lupus erylhemalosus may present
with a pleural effusion, in which case
L.E. cells are found. There are not many
cases described, We have seen an in-
teresting case of an old woman with a
long standing pleural effusion. All in-
vestigations to establish the cause
proved repeatedly negative, until we de-
tected typical L.E, cells. The accovm:pany- -
ing picture was a highly cellular one
with. numerous lymphocytes, mesothe- -
lials, plasma cells, neutrophils and
eosinophils. Unfortunately, no “post-

Malignant effusions

Nothing zlse nead be stated about this

type of effusion, besides the fact that
they are characterised by the all-im-

portant presence of malignant cells. The
‘detection of the latter is here the chief

task of the cytologist. Malignant ef-
fusions present themselves with other
characteristics, e.g. they are in general
haemorrhagic (probably due to erosion

infaret - k




of the mesothel‘i‘ai blood  vessels) and
very often contain large numbers of
lymphocytes. But, it is to be repeated,

the only criterion for labeling an ef-.

fusion as malignant is the presence of
-undoubtedly malignant cells, No report
‘of malignancy should be given on a fluid

with characters suggestive of malignan- ’

ey, if‘theyre is the slightest possibility
that' the condition may be other than

malignant. It is here that the cyologist,
if called to make a diagnosis, should -

~have at hand all the clinical particulars
of the case in order to enable him. to

‘weight his expressed opinion against all

.the available evidence. The criteria of
cell-malignancy can be definied and
tabulated; but in actual practice it is

often a question of “feeling”. Abnormal -

mesothelial cells and macrophages may
“mimic malignant cells in appearance;
giving rise to much - difficulty of
diagnosis even to the most expérienced.

Malignant effusions are given only by
" _secondary (metastatic) pleural tumours.
Benign fand primary ones never give rise
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to effusion, if not very excep’monally and.
mdlrnctly (mechanically). -

Concluswn :

- Cytodiagnosis is now recognised as anf
approved, well established laboratory
method, rapidly growing into a separate
branch of clinical pathology, analogous
to that of .morbid anatomy. Cyto-
diagnosis of effusion fluids, the subject
of this annotation, is an important part
of this science. By a special though
stmple tzchnique, air-dried preparations
can be made which stain well with the -
Romanowski stains, and yield results
which are comparable for pr&ctical pur-:
poses with those obtained by Papani-
calaow’s method  which remains the
standard one. The constantly obtained
differential- cell-pictures are definitely

‘diagnostic, with few exceptions, of the

underlying morbid: conditions.
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