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Abstract 
Objective: To evaluate sensitivity of effusion cytology in detecting malignancy  
Materials and methods: Effusion cytology was studied from 37 malignancy associated and   28 non malignancy 
associated ascitic fluid samples.  
Results: Out of 65 cases, 44 (67.7%) effusions were reported negative, 15 (23.1%) were positive and 6 (9.2%) were 
suspicious for malignancy. Thus total 21 effusions (32.3%) were tumour cell positive. All 21 (100%) were true 
positive, none (0%) was false positive, 28 (63.6%) were true negative and 16 (36.4%) were false negative. 
Thus ascitic fluid cytology had sensitivity of 56.7% and specificity of 100%. Predictive value of positive test and 
negative test was 100% and 63.6% respectively.  Stomach was the most common primary site of malignancy 
associated with ascites (11 /37 i.e. 29.7%) where as adenocarcinoma was the most common type of malignancy 
(11/15 i.e.73.3%) in ascitic fluid cytology. 
Conclusion: Ascitic fluid cytology is a simple and useful procedure with sensitivity of 56.7% and should be 
routinely requested. 
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he word ascites is of Greek origin “askos” 
meaning bag or sac. Ascites denotes the 

condition of excessive fluid accumulation in the 
peritoneal cavity. Among many causes of ascites, 
decompensation of chronic hepatic cirrhosis  
accounts for 80%  of the cases, followed by  tumours 
which account for 10% of cases,  congestive heart 
failure and  inflammatory conditions account for 3% 
of cases each whereas other causes such as nephrotic 
syndrome, exudative enteropathy and chylous ascites  
are less common1. 
 
Peritoneal fluid cytology is useful for predicting the 
prognosis of gynaecological, gastric, pancreatic and   
colorectal malignancies2,3,4,5. However, fluid cytology 
shows tumour cells   only when tumour cells are 
lining the peritoneum, not when the peritoneum is not 
involved. In hepatocellular carcinoma, massive liver 
metastasis or malignant lymphoma causing ascites by 
lymph node obstruction, ascitic fluid cytology is 
negative for malignant cells6,7,8. This study was 
carried out with the aim to evaluate sensitivity of 
effusion cytology in detecting malignancy in patients 
with simultaneous malignancy and ascites. 
 
 
 
 

Materials and methods 
This was hospital based prospective study carried out 
in Department of Pathology of Tribhuvan University 
Teaching Hospital (TUTH) from 1st January 2003 to 
31st January 2004. Clinical charts of all the patients 
whose ascitic fluid samples were sent for cytological 
examination during the study period were retrieved 
for relevant information. Two Giemsa stained and 
two Papanicolaou stained slides were prepared from 
sediment obtained by centrifuging the ascitic fluid 
samples at 1500 rpm for 10 minutes. 
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Histopathologic examination of tissue was used as 
gold standard to diagnose malignancy, in cases where 
this was available. Where histopathological 
examination was not done,   diagnosis of malignancy 
was based on strong clinical suspicion, radiological 
methods (Ultrasound or computed tomography scan), 
direct visualization of tumour (during laparotomy or 
laparoscopy or endoscopy) or frankly malignant cells 
on fine needle aspiration cytology (FNAC). Data 
analysis was done with the help of software SPSS 
10.0 version for windows. 
 
Results 
A total of 65 ascitic fluid samples were received 
during the study period from 65 different patients. Of 
these, 37(56.9%) patients had simultaneous 
malignancy and ascites. 22 of these were females and 
15 were males. Remaining 28 patients (43.1%) had 
some non malignant cause of ascites. Most patients 
with malignancy (70.3%) were above 45 years of 
age. Effusion cytology was negative for malignant 
cells in 16/37 patients with malignancy (43.2%), 
positive in 15/37 (40.5%) and suspicious in 6/37 
(16.2%).  
 
In 17 of 37 patients with malignancy and ascites, 
malignancy was biopsy proven.   In 11 cases 
radiological diagnosis was used as gold standard. In 5 
cases tumour was directly visualized (3 laparotomy 
and 2 upper gastrointestinal endoscopy) from where 
biopsy was not taken due to fear of bleeding. Three 
patients with strong clinical suspicion of malignancy 
died before detail investigation could be carried out, 
2 of these had malignant cells and 1 had suspicious 
cells in cytology. In 1 patient, FNAC of liver nodule 
showed frankly malignant cells. Effusion cytology 
findings of these cases are shown in table1. 
 
Findings of ascitic fluid cytology 
By cytologic examination of the 65 ascitic fluids, 
44(67.7%) were reported “negative for malignancy”, 
15(23.1%) as “positive for malignancy” and 6 (9.2%) 
were “suspicious for malignancy”. For statistical 
analysis, “suspicious” effusions were included in 

“positive” category. Thus total 21 out of 65 effusions 
(32.3%) were tumour cell positive. 
 
In all cytological  positive and suspicious effusions, 
malignancy in patient was verified by one or more of 
the methods mentioned above i.e. all these were true  
 
positive and none was false positive (True 
positive=100%, false positive=0%). Out of 44 
negative effusions, 28 (63.6%) were true negative; 
however in rest 16 patients malignancy was present. 
That means these 16 cytology reports (36.4%) were 
false negative. All false negative effusions were re-
examined and none of them showed malignant cells 
even after re-examination. 
 
Thus ascitic fluid cytology had sensitivity of 56.7% 
and   specificity of 100%. Predictive value of positive 
test and negative test was 100% and 63.6% 
respectively. 
 
Primary site of malignancy 
As shown in Table 2, overall most common primary 
site of malignancy associated with ascites was 
stomach (11/37) followed by ovary and biliary tract 
(7/37). Matching with these findings, most patients 
with positive fluid cytology had gastric malignancy 
(6/21). In female patients ovarian malignancy was the 
most common. A total of 22 females had 
simultaneous malignancy and ascites and 7 of these 
had ovarian malignancy. Accordingly, malignant 
cells of ovarian origin was found most commonly in 
effusion cytology in female patients as out of 11 
female patients with positive fluid cytology , 5 had 
ovarian malignancy  .  
 
Type of malignancy 
Typing of malignancy was attempted wherever 
cytology showed frankly malignant cells. Out of 15 
ascitic fluid cytology signed out as “positive for 
malignancy”, 11 were typed as adenocarcinoma 
(11/15 i.e.73.3%). Others were 2 lymphomas, 1 
poorly differentiated carcinoma and 1 squamous cell 
carcinoma.
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Table 1: Method of diagnosis of malignancy and effusion cytology findings in patients with simultaneous 
malignancy and ascites 

  
 
 

Table 2:  Site of origin of primary malignancy and effusion cytology findings in males and female with 
simultaneous malignancy and ascites 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Discussion 
Effusion cytology is well-accepted means to diagnose 
malignant tumours. After a review of the literature on 
diagnostic accuracy of effusion cytology, Motherby 
H9 concluded that sensitivity of ascitic fluid cytology 
ranged from 22% to 81%, specificity from 91-100%, 
positive predictive value from 98-100% and negative 
predictive value from 56% to 91%. In this study, 
cytology had sensitivity of 56.7% and specificity of 
100%.  There are various causes of difference in 
sensitivity in various series. Important cause is use of 
“gold standard”. Ideally this should be detailed 
histological examination9,10 but authors often vary in 
the use of gold standard, thus a wide range of 
sensitivity and specificity is obtained.  
 
Tumour cells are seen in effusion sediment only 
when tumour cells are lining the peritoneum. This 
occurs only in approximately 75% of the cases of  
 

 
cancer with ascites6,7.  Most reliable way to exclude 
involvement of peritoneum by tumour is to perform 
histopathological examination by obtaining biopsies 
either by laparoscopy or during laparotomy or by 
thorough post mortem examination after complete 
follow up6,7 but most authors often do not exclude 
peritoneal involvement. Patients with massive liver 
metastasis or lymphoma or hepatocellular carcinoma 
should not be expected to have positive fluid 
cytology6,7,8 as ascites in these cases may not be 
because of involvement of peritoneum by 
malignancy. Peter Powaser et al8 did not find cells 
diagnostic of hepatocellular carcinoma   in ascitic 
fluid in any of the 40 cases they reviewed in a 12 
year retrospective study. 
 
Number of ascitic fluid samples also influence rate of 
detection of malignancy in effusion cytology.  
Runyon BA7 reported 96.7% sensitivity of cytology 

        EFFUSION CYTOLOGY MODE OF DIAGNOSIS 
OF MALIGNANCY 

Negative Positive Suspicious 

TOTAL 

Biopsy 8 7 2 17 
Direct visualisation 3 1 1 5 
Radiological 5 4 2 11 
Clinical - 2 1 3 
FNAC - 1 - 1 
     
TOTAL 16 15 6 37 

        CYTOLOGY POSITIVE
 

      CYTOLOGY NEGATIVE
 

PRIMARY SITE (number) 

Male Female Male Female 
Stomach (11) 3 3 2 3 
Ovary (7) 0 5 0 2 
Biliary Tract (7) 3 0 2 2 
Not Known (5) 2 2 0 1 
Liver (3) 0 0 1 2 
Cervix (1) 0 1 0 0 
 Duodenum (1) 1 0 0 0 
Lymph Node (1) 1 0 0 0 
Pancreas (1) 0 0 0 1 

10 11 5 11  
TOTAL (37) 21 16 
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after examination of 3 samples, when cases only with 
peritoneal involvement were included. The sensitivity 
fell own to 82.8% when only one sample was 
examined. Motherby H9 concluded that by examining 
only one specimen, 53.3% malignant effusions were 
detected cytologically whereas the detection rate 
increased to 66.7% by examining two specimens and 
to 73.3% by examining three specimens.   
 
In this study, presence or absence of peritoneal 
involvement was not confirmed in any case.  It was 
only assumed that all malignant cases with ascites 
had peritoneal surface involvement   although this 
happens only in 75% cases. Thus the possibility that 
many cases that were labelled as “false negative” did 
not have   peritoneal involvement and thus they were 
in fact “true negative” could not be ruled out. There 
were three cases of hepatocellular carcinoma which 
were “negative for malignancy” on ascitic fluid 
cytological examination. Only one sample was  
examined in this study. Sensitivity of ascitic fluid 
cytology in detecting malignancy would have been 
higher in this study if peritoneal involvement would 
have been confirmed, hepatocellular carcinomas 
without peritoneal involvement excluded and more 
than 1 ascitic fluid samples examined. 
 
The problem of false negative cytology results are 
well recognized in examination of body cavity fluids 
and range from 23%-42%10. Johnsons WD11 et al re-
examined 107 negative effusion specimens from 
patients with proved malignancy and found that only 
4 % of those had cells that justified neoplasia . He 
concluded that most negative reports were not 
because of inability to recognize the malignant cells 
but due to lack of shedding of neoplastic cells into 
fluid or due to fault in procedure used to convey the 
cells to the slides.  
 
Primary site and type of tumour  
Most common primary site of malignancy with   
ascites was stomach in this study .This is similar to 
findings of by Runyon BA7 where as Garrison et al13 

found pancreas and Parson et al12 found ovary to be 
the most common site. Stomach is the most frequent 
site to be involved by carcinoma in TUTH after lung/ 
bronchus14. This can be one of the reasons of gastric 
malignancy being found to be most commonly 
associated with ascites in this study. Ovary was the 
most common primary site shedding malignant cells 
in ascitic fluid in  females.  This is consistent with 
findings of Parson SL et al Wilailak et al, Monte SA 
et al and Karoo et al12,15,16,17. 
 

Most common type of malignancy detected in this 
study, in fluid cytology was adenocarcinoma. This is 
also similar to findings of other studies9,12,16,17.  
 
Conclusion 
Ascitic fluid cytology is a simple and useful 
procedure with sensitivity of 56.7% and specificity of 
100%. In a set up like ours where definite 
involvement of peritoneal surface by malignancy 
cannot always be proved, peritoneal fluid  cytology  
still can detect malignant cells in over half the cases. 
As presence or absence of malignant cells is useful in 
predicting the prognosis of patients and sometimes it 
can be the only clue to presence of malignancy, 
ascitic fluid cytology should be routinely requested. 
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