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Cytol·ogical diagnosis 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
fol.iated or removed by articfidal means. 
The subject has :assumed gr·eat import
ance in the last few decades, and the 
possibiliti.es of this field of pathology 
seem to be by no means exhausted. Th,? 
concept has been greatly influenced by 
the well known iworkof ,Papanicola,ouon 
thecytologlcal .aspects of c,ancer inbhe 
fema:le genital tract. Papanicolaou's 
methods in fact have proved instrum,en
tal in giving ,cytology the definiLe status 
of an approved l8Jbor:atory procedure. 
Cytology has in fact ceased to be an ad
junct to other methods of diagnos,is, but 
has become a ,primary and important 
source of information in many fields of 
medicine. The competent cytologist 
sihould not only be a!ble to suggest, but 
should be prepared to establish .It 

di'agnosis on the evidence at hLs disposal 
in much the same way as the morbid 
anatomist does on biological evidence. 

This note is concerned with the 
cytological diagnosis ,of effusion fluids, 
i.e. "puncture fluids" from pleural, peri
toneal, and pericard·lal body cavities. 
The anatomical and physiolog.ical pro
perUes of these are largely identical, 
with their parietal and visceral layers 
forming a virtual sack around the res
pectiv'e enclosed viscera, and containing 
a smallquanti'ty of fluid to lubr.icate the 
movements,of the enclos.ed organs. His
tologically, also, they are all lined by a 
single layer of flat cells, the mesothe
lium, supported by connective tissue and 

provided wibh lappropriate vascular and 
nervous apparata. 

History. Cytologlc,al examination of 
fluids is not in itself a novel procedure. 
Reports, however sporadlc, appear in the 
literature of the late nineteenth cen
tury. These were maInly conc~rned with 
the search for malignant 'cell~. Even 
cytodiagnosis as we und·erstand it here, 
not limit'ed, namely, tothe investigation 
regardiri.g possible malignancy, dates 
trom the first decade of Vh,e p,reO:'1nt cen'
tury. Its .introduction ap,pears to be due 
to Widal who in 1900, classi,fied the dif
ferentilal cell-pictures of fluids into 
vari·ous diagnostic ca tegorles. Numerous 
workers in different countries followed 
su.ite, with resulting rapidly inpreasing" 
numbers of publi.cations on the subj Gct. 
Lack ·of complet'ely satLsfactory results 
and the continuous sear~h for suitable 
techniques of preparation and .staining 
methods are apparent from these re- . 
ports; a state of things which resulted 
in the introductiOn of the "clell-block" 
technique. Thl;s consists, ·of course, in 
making sections, after fixing, of th,e 
centrifuged deposit of the fluid. But 
again the results, if' they could satisfy 
the histopathologist, were not what the 
cytologist was after. The former bases 
his diagnosis on cell-aggregates, the 
cytologist on cell-appearances. ThG two 
fields, though analogous, arG not id(m
tical. Tlhe method, however, ga:ned 
ground ,and became the standard onG 
especilally in A:merica, until it was chal
lenged by Papanicolaou's method. The 
latter has finally provided th,ecytologi st 
not simply with the choice method but 
with the standard one. The next Gvolu- < 
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tionary step, was the applic.atlon of the 
Romano,wski. stains to specially pre
p:aroo fHms fwm effusion fluids. The sec
ret of the method Les in the latt'3r 
technique: v1ery thin .films, t'hat dry up 
anmost immediately on spreading, are 
required (S'priggs, 1957'. Tt,e method is 
the ·one we have been us.ng for ;snme 
years, with v1ery s,atisfactory results. 

T he cells of E!fus:.vns 
Under normal condit:ons th,e pot'::mLal 

bOdy ,cavities descrLb,ed contain a very 
small amount of lubriea ting fluid,'Oo 
small that it cannot be tapped. Alleged
ly successful experimentai tappings 
were r'eported ,as yielding a fluid of nry 
1,ow .protein concentration and conta;n
ing a few cells mainly monocytes, to
gether with a few mesothel:i.als and 
lymphocytes, .in the region of 1500-2000 
per C.iillm. An amount of fluid that can 
be aspirated witlh mo:'eor l,ess ,ease is 
in itself indicative ·ofa p.q.t;holoS'icaJ 
process, which 1s r,eadil:; I,efi.2ct,ed in the 
altered cytolo:gyof the fluid. Tbe pre
sence of' the 'effusiv£l is in fact 'atten ::l .. e::] 
by the follow.ing chang,e.s. 

(a) Th'e mesotheE'?cl I:njng of the 
serous layers, now m,ec:l1anically separ
ated :by the effused fluid, undergoes .a 
slight hypertrophy, the mesothelial c,ells 
becoming rounded or cuhoidal in shape 
and are ultimate,ly shed Into th'e fluid 
to be r'eplaced ;by young,3r ,ones. This is 
what happens in the presence of uncom
plica ted transuda tes, th,e mechanically 
producedeffm,ions accompanying the 
accumulation ·oJ fluid in the rest of th'e 
body Us,sues. (in cardia,e,or, more ,often 
in cardia-renal disease; in liver cirr
hosis; in hypo.prot,einaemia etc). 

(,b) Tlhe pre~'3llce o·f 3n :nfia'.llrnatory 
pwcess O'f any nature, whether prjmary 
or su;pervening ona transudate, b,'ings 
rubout ,a great.er disturbanc,e of th'e ,Tr.,e~o
thelial lining, which becomes greatly 
thickened and s,enral layers deep: Des-

,quamatlonof the cuboidal h,esothelial 

cells and their multipUcation in the ef
fused fluid g,oes on and is more pro
nounced; but the picture here is 
changed throtigh,trhe presence of the 
cells chamctedstic of the underlying in
flammatory condition. Unlike tran
sudates, 'this is an active, exudative pro
cess, probably associated with damag,ed 
capillary endothelium. All the circulat
ing blood cells, apart from accidentaJ 
contamination, may be present in an 

"exudate, includIng the erythrocytes 
thems,elv,es, whieh, ther,e is reason to 

,believe, ar,e produced locally. It may 
here be noted t'hat pure, ullcomplica:t,ed 
transudates are rare, and 'when con
fronted with the least cnmplicated cyto
logical ,picture we a.re ahvays d,ealing 
with an exudate of some so.rt. 

(c) H, as ,a result of the inflam
matory process th',: free mesothelialsur
faces b,ecome cov,ered with fibrinous 
exudate (purul,ent pleurisy, tuberculous 
pl?llrj~y, nhrora.sP,ol1,,> tnhr'rrlllo,>l'l), t.hp 
.::nesothelial c,ells can no longer be shed, 
and th,ey are consequently absent fwm 
th,e fluid. Th;s may prove an important 
diff eren tial dia,g'nostic point. 

Cell pictures and their 
interpretation 

From what lhas been said above, it is 
clear that the cytological set up of an 
effusion fluId may b,e quit'e a complex 
affair; and ,elsewher,e i'i',e hav,e s::.:d that 
the cytologi.st bases his diagnosis on 
individual cell appearances. This latter 
statement may sound ill-equipment ·on 
the part of th,e cytologist wh,en d:eaEng 
with complex pictur,es. It is true that in 
some cases, notably in malignantef
fusions, that all importantc{)lJ.cern of 
the cytologist is tine detection of a par
ticularcell, in that caSe the malignant 
c,ell. But it is equally tru,e that the task 
of th'e cytologist is not merely that of 
acC'.urately naming each one of the cells 
in the material under examination, 
however exacting that task may some-
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times prove to ~ be. His familiarity with 
cell morphology and its variations must 
go hand in hand witJh that of the signi
ficanc,e of cell groupings and their in
cidence, their mutual associati0,n or ex
clusion. In other words he must be 
familiar with differential cell-picture 
and their significance. For this reason a 
classifica tionof the cytological findings 
in effuSion fluids based on ceIl-pictur,es 
is more profitable than one based on 
underlyingpathologica.l sLaLe::;. We::;hall 
therefor,e consider the interpretation of 
the mor,e common and significant con
ditions under tJhe following headings:-

Mesothelial predominance. 
Lymphocytic predominance. 
Predominant neutrophil polymorphs. 
Pleomorphic cell-picture. 
Easinophilic pictures. 
Presenc,e of L.E. Cells. 

Mesothelial predominance 
This is characteristic of simple, un

complicated transudates, especially of 
the pleural cavities. Thes,e fluids usually 
contain v~ry few cells, often requiring 
the centrifuging of c,onsiderable quan
tities of material to bring them out. 
Large numbers of mes.othelials probably 
never .occur is uncomplicated tran
sudates. When they are present one is 
li.kely to be dealing with an exudate. 

Lymphocytic predominance 
Lymphocytes are present in varying 

numbers in most effusions, including 
transudates, where they accompany, and 
in exceptional cases may outnumber, the 
mesothelials. They are found in all 
serous ,effusi,ons. In som{~ ,CDD.ditions to 
be mentioned presently they may pre
dominate even tB 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) TubercuZOus effusions. both the 

primary and the condition secondary to 

fibr,o-caseous tuberculosis of the lung 
(They are absent in empyema and in 
pneumothnraxeffusions, which are 
characterised by pus c'clls 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-pneumonic effusions, 
which are also purely lymphocytic, 
mesothelial-free fluids. Obviously the 
case history and the' M. tuberculosis
negative culture ar,e neces,sary for di·s-: 
tinguisb:ng such cas,cs from specific 
pl:mri.sy. 

(c) Pulmonary infarction, probably 
more commOn than suspected, and pos
sibly accounting for many of the pleural 
effusionsoccuring in congestive heart 
failure which yield an identical picture 
(c}osely resembling the post-pneumonic 
effusion, but for the presence of meso
thelials, which, especially in pulmona,ry 
infarction may be r,ather numel'ous). 

(d) Carcinoma Of the lung, which, 
however, ,should nevel' be invoked as the 
cause unless malignant cells are clearly 
present; 

(e) Effusions complicating lymphatic 
leukaemia and the reticuloses. ~ . 

Predominant neutrophil 
polymorphs 

This pidure is characteristic of the 
purulent type exudate of acute inflam
mation of the ser,ous membranes with a 
positive culture of pyogenic organisms 
(a few lymphocytes and macrophages 
may also be pre.oent at the onset). Some 
{l"" the neutrophils may show the pha
gocytosed responsible microorganisms 
which it Is their purpo.se to eliminate 
(cultures soon bec~ome negative un 1'cr 
favourabl.e 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 
appeal'ance of a staining background 
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Of cellular debris: a distinguishing 
feature of purulent exudate. The signi
ficance of' the pres:;n~(~ or abso::mee of 
mesothelials in thes.·e ·:;xudat·:;s must b·:; 
men.tionedcince more. In the p:"esen.c·:;of 
the blocking fibrinous exudat·:; in puru
lent pleurisY,exfollation :::f ~nesoth·:;Lals 
does not take place, and com·equently 
they are absent fwm 1':,.:; fluid. Their 
presence in decid·:;dly purulent ·exudate 
consequently indicates a very recent 
onset ()f the pwcess. It is also not·e
worthy that at this stage the condition 
is still reversibl.e, with the possibility of 
the purulent being turned into a~·:;rOU3 
effusion by antibiotic treatm.ent. Other
wise the fluid re:nains ,puJulent U.p to 
the compl-ete absorpUon. Conver~·ely the 

/ presence of mes·othelial in d.oubtful 
long-standing cases win gin up the 
fluid as non-purulent in nature. 

Pleomorphic cell-pictures 
These are given ay t'~1e non-purulent 

type, cultur.ully sterile cxuclat·~~ of d(;uL'.o 
inflammation Ccf. pr·eceding paragraph), 
with the presence of n·eutrophils, lym
phocytes, macrophag·e.s, mesothelials, 
:0( ::inophils and baso.phJ3, roughly in 
that order {)f frequency. They are met 
with chiefly in penumonia, influenza, 
pulmonary collapse. The neutrophils are 
here well pr·eserved; they are not "pus 
cells". There is nO s.tainingbackgmund 
debris. The macrnphages assume 
various, :sa::netimes arresting shapes, 
mainly an expres.sion ·of their accen
tuated phagocytic actIvIty. The lympho
cy.tes may be very num·erous, especially 
in post-pneumonic cas·es, making the 
distindIon fwm tub·erculous pleurisy 
important (see above). 

Eosinophific pictures 
In spIte of the exist'1nce {)f' an extron

sive literature on pleural and peritoneal 
eosinophilia, no.t much is definitely 
known about th·:; c:m::lition. T'her,:; is not 

even unanimity about what p·ercentage 

constitutes eosinophilia. We shall take· 
it to mean over 20 per cent of all the 
cells pres·en t. In the pleura, the con
dition most commonly associated with 
ecsinophi.lia is pneumothorax, . either 
artificial or spontaneous, whenever it is 
complicated by an effusion. A note
worthy excep tion :are those cases in 
which the complicaUon takes the form 
af a true tuberculous pleurisy, which 
(tog·:;th.:;r with tuberculous effusion in 
general) is eosinophIl-free. It f.oUows 
that an eosinophilic effusIon complicat
in.g. pneumothorax Is a g,ood pr·ognostie 
sign as Jar as the nature oLthe effusion 
go:;s. Larg.:; numbers of·eoslnophils im
part a marked turbidity to a fluid. 

Pleural eos:nophilia.is alsofr.:;qu·:;ntly 
se·:;n in post-pneumonic and infarct 
pleurisy. 

There is much uncertainty regar::l;ng 
perItoneal eosinophilia. 

Presence of L.E. Cell.., 
Lupus erythematosus may present 

with a pleural effusion, in Whl~h case 
L.E. cells are found. There are not many 
case:, described. We hav,e seen an in
teresting caSe of an old woman with a 
long standing pleural effusion. All in
vestigaUons to establish the cause 
proved r·ep·eatedly negative, until we de
tected typical L.E. c·:;Hs. The accompany
ing picturewasa. highly cellular one 
with numerous lyrmphocytes, mesothe
lials, plasma cells, neutwphils and 
eosinop'hlls. Unfortunately, no "post
mortem'l 00uld h,e made. 

Malignant effusions 
NothIng ·:;ls·:; ne·:;d be stated about. this 

type of effus:on, b·:;sides Vhe fact that 
they are chara~t·erised by the all-im
portant pr·es·enc·:; of malignant cells. The 
detection of the latter is here the chief 
task of the cytologist. Malignant ef
fusions pr·es·:;n t themselves with other 
characteristics, e.g. they are in general 
haemorrhagic (proqably due to erosion 
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of the mesothelial 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 pre.sence of 
undoubtedly malignant cells. No report 
of malignancy should be giy,en on a fluid 
with characters suggestive of malignan
cy, if there is the slightest poss,ibility 
that the condition may be other than 
malignant. It is here tha'/; 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 ex,pressedopinion against all 
the available evidence. The criteria of 
cell-malignancy can be definied and 
tabula ted; but in actual practice it is 
often a question of' "feeling". Abnormal 
mesot'nelialcells and macrophages may 
mimic Imalignantcells ;in appearance,' 
glVIng rise to much difficulty of 
diagnos.is even to the most ex;perienced. 

Malignant effusions are givenonlJi" by 
secondary (metastatic) pleural tumour.s. 
Benign land primary ones never give r,ise 

to effuSion, if not very exceptionally and 
indirectly (mechanically). . 

Conclusion 
Cytodiagnosis is now recognised as an 

appr Qy·ed, ,well established laboratory 
method, rapidly growing into a separate 
branch of 'cl,inical pathology, analogous 
to that of morbid anatomy. Cyto
diagnosis of effusion fluids, the subject 
of this annotation, is an imp~ortant part 
of 'this science. By a special though 
simple ;t·:;chnique, air-dried preparations 
can be made which stain well with the 
ROlillanowskI stains, and yield results 
which are comparable fo.r prac'cical pur
po~>es with those obtained by Papani
calaou's method which remains the 
standard one. The constantly obtained 
diff·erential cell-pictures are definitely 
diagno.stic, with few exceptions, of the 
underlying morbid conditions. 
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