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Cytodiagnosis of rheumatoid pleural effusion1 
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The characteristic cytologic features of rheumatoid 
pleuritis are described in a patient with rheumatoid 
arthritis and pleural effusion. 
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Although the main purpose of cytodiagnosis is 
the detection of malignant cells, other disease 
patterns are often noted in specimens submitted 
for cytologic evaluation. Occasionally, a specific 
nonmalignant disease can be diagnosed. Usually 
this involves the detection of characteristic caus-
ative organisms such as acid-fast bacilli, fungi, 
viral inclusions, or various protozoans or hel-
minths. Inflammatory exudates, though fre-
quently seen, are almost always nonspecific. One 
exception is the unique cytologic presentation of 
rheumatoid pleural effusion first described by 
Nosanchuk and Naylor1 and subsequently re-
ported by others.2'3 

We present a case in which this distinct cyto-
logic picture was sufficiently recognizable to sug-
gest the diagnosis of rheumatoid pleuritis without 
prior knowledge that the patient had a history of 
rheumatoid arthritis. The cytologic and histo-
logic features are also compared. 

Case report 
A 49-year-old white man was admitted for evaluation of 

right-sided pleural effusion. One month earlier there had 
been a gradual onset of right pleuritic pain, low grade fever, 
chills, night sweats, and a partly intentional 15-pound weight 
loss. The patient had a 5-year history of progressive rheu-
matoid arthritis with arthralgia and swelling of the joints. 
He denied recent exposure to tuberculosis or productive 

1 Depar tment o f Pathology , T h e C leve land C l i n i c Foundat ion . 
Submit ted for publ icat ion J u l y 1983 ; accepted A u g 1983. 

cough. Physical examination revealed dullness to percussion 
and decreased breath sounds at the right base of the chest. 
Additionally, the metacarpal and proximal interphalangeal 
joints of both hands, both knees, and both ankles were 
swollen, but with no evidence of nodularity over the joints 
or extensor surfaces. A chest roentgenogram showed a right 
pleural effusion. Significant laboratory studies included a 
Westergren sedimentation rate of 123 m m / h r , rheumatoid 
factor of 355 RLS (negative, less than 10), and an antinu-
clear factor titer of 1:320. Hemoglobin was 12.6 g /d l 
(normal, 15.5 ± 2) and hematocrit 38.7% (normal, 46% ± 
6), with normal red blood cell indices. 

A right thoracentesis was performed with removal of 650 
cc of yellow-green cloudy fluid. Laboratory findings for the 
fluid included a specific gravity of 1.040, glucose of 1 m g / 
dl (normal serum, 65-110), and lactic acid dehydrogenase 
(LDH) of 1915 U / L (normal serum, 100-225). Cultures 
were negative for bacteria, fungi, and acid-fast bacilli. 

Materials and methods 
A cytocentrifuged preparation was made from 

a 0.5 cc aliquot of the pleural fluid on the Shan-
don Cytospin. This and smears of sediment from 
the remaining fluid were fixed immediately in 
modified Carnoy's fixative (95% ethanol with 3% 
glacial acetic acid) and stained by the Papanico-
laou method. 

Results 
Slides of the effusion sediment showed a prom-

inent background of necrotic granular debris 
containing abundant leukocytes in varying stages 
of degeneration (Fig. 1, A). Rare giant multinu-
cleated cells had both peripheral and central nu-
clei. Delicate spindle cells with long tapered cy-
toplasm (Fig. 1, B) were much more frequent, 
occurring singly or in small clumps. Occasionally, 
multinucleated cells also demonstrated some de-
gree of tapering (Fig. 1, C). There were no ma-
lignant cells, organisms, or intracellular polariz-
able material. 
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F i g . 1. P leura l f lu id sediment . A . G iant mult inuc leated histiocyte in a background of 
g ranu la r debris and degenerated leukocytes . 

B . Spindle cell . 
C . T a p e r e d mul t inuc leated cel l (all port ions at Papanicolaou stain, X 6 0 0 ) . 

Discuss ion 

T h e un ique cytologic fea tures of r h e u m a t o i d 
pleural ef fus ion ref lect the his topathologic fea-
tures of the r h e u m a t o i d nodule . In t he well-
f o r m e d nodu le a central a rea of necrosis is 
r i m m e d by a corona of palisading f ibroblasts 
a n d / o r epithelioid histiocytes which, in tu rn , is 
s u r r o u n d e d by f ibrous tissue with perivascular 
collections of chronic in f lammatory cells. In the 
p leura the necrot ic centers usually a b u t the sur-
face, the reby p romot ing exfoliat ion of the acel-
lular necrot ic debr is and s u r r o u n d i n g histiocytes 
and spindle cells (Figs. 2-4). 

N o d u l a r deve lopment is t h o u g h t to be me-
dia ted t h r o u g h small ar ter ioles and the terminal 
vascular bed . T h e s e small vessels p ro l i fe ra te as 
do f ibroblasts and , possibly, res ident histiocytes. 
In addi t ion , t he re is an influx of monocytes and 
lymphocytes. Nodu la r tissue in an o rgan cu l ture 
p roduces large quanti t ies of collagenases and pro-
teinases. If these a re released by the palisaded 
layer of cells, the s u r r o u n d i n g collagen matr ix is 
des t royed , leading to their dea th and a cent r i fu-
gally expand ing central necrosis.4 

T h e g ranu la r necrot ic debr is of the effusion 
sediment co r responds to the centra l necrosis of 
the r h e u m a t o i d nodule . T h e spindle cells and 

mul t inuclea ted giant cells or iginate f r o m the pal-
isaded lining of f ibroblasts and epithelioid histio-
cytes. Th is combina t ion of debris , spindle cells, 
and mul t inuclea ted cells in fluid is considered 
p a t h o g n o m o n i c fo r r h e u m a t o i d pleurit is . ' t 

Accord ing to o n e r epo r t , t ape red giant mul t inu-
cleated cells a re t h o u g h t to occur in no o the r 
entity." Al though a similar p ic ture of necrot ic 
debr is with mul t inuc lea ted and o the r epithelioid 
histiocytes might be expected in a pleurit is con-
taining infect ious necrot iz ing g ranu lomas (e.g., 
tuberculosis o r fungal infections), such is not the 
case. T h e s e g ranu lomas a r e small, well circum-
scribed, and localized compared to rheuma to id 
nodules and thus less likely to shed their cells in 
an ef fus ion . ' 

Bodding ton et al~ have shown positive reac-
tions of the extracel lular necrot ic debr is with 
f luorescent ant i-7 globulin antisera. A l though 
these react ions were cons idered nonspecific, they 
cont ras ted with the negat ive react ion given by 
f ibrin, the only similar material in sediments of 
serous fluids. 

Rheumato id ef fus ions also have a characteris t ic 
biochemical and serologic profi le in addi t ion to 
the character is t ic cytologic findings. Protein and 
lactic acid dehydrogenase (LDH) values a r e ele-
vated; glucose con ten t is low; and rheuma to id 
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F ig . 2. Histopathologic features of pleural rheumatoid nodule. Acel lu lar necrosis at the 
surface (left) is outl ined by histiocytes and chronic inf lammatory cells. Note fibrous tissue infi ltrated 
by chronic inf lammatory cells at the per iphery (hematoxyl in and eosin, X I 0 0 ) . 
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factor activity is present, usually greater than the 
serum level.7 

All rheumatoid arthrit is patients with pleural 
effusion do not have the characteristic cytologic 

findings since these are present only in patients 
whose pleurae contain rheumato id nodules.2 

Othe r causes for pleural effusions in rheumatoid 
patients include infection, non-specific pleuritis,8 
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F ig . 3. P leural rheumatoid nodule at higher magnification. Palisaded spindle cells lie between 
necrotic debris at the surface and fibrous tissue below (hematoxyl in and eosin, X300 ) . 
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F ig . 4 . Another area of pleural rheumatoid nodule with several mult inucleated giant cells 
(hematoxyl in and eosin, X300 ) . 

chronic pneumonit is with interstitial Fibrosis,8'9 

and malignancy.8 , 1 0 T h e latter would also be 
amenable to cytodiagnosis by the detection of 
malignant cells. 

Rheumatoid disease patients with pleural ef-
fusion usually, but not invariably, have an estab-
lished history of arthritis.1 '9 T h u s the cytologic 
features will rarely provide the primary diagnosis 
for the disease. Also, these features do not cor-
relate with the durat ion of rheumatoid arthritis, 
chest symptoms or signs, durat ion of the effusion, 
or quanti ty of fluid obtained at thoracentesis.1 

Patients with rheumatoid nodules of the lung and 
pleura are especially likely also to have subcuta-
neous nodules8 and almost invariably have ele-
vated serum rheumatoid factor.4 Males have a 
disproport ionate predilection for pulmonary in-
v o l v e m e n t . 1 - 8 T h e nodules, wherever they oc-
cur, usually regress spontaneously.8 

Rheumatoid nodules occur at o ther sites where 
they may give rise to the characteristic cytologic 
findings which have already been repor ted in a 
rheumato id pericardial effusion. - ' They may pos-
sibly appear in peritoneal effusions, jo in t effu-
sions, and cerebrospinal fluid since rheumato id 
nodules have been repor ted in the per i toneum, 
synovium, and meninges. Also, r u p t u r e d cavitary 
pulmonary rheumatoid nodules may result in 

these features being present in sputa and bron-
chial brushings and washings.1 
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