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Serous effusion smears reported as “suspicious for malignancy” pose problems in
clinical management. Silver staining for argyrophilic nucleolar organizer regions
(AgNOR) has proved useful in making a cytopathologic differential diagnosis between
benign and malignant cells. Nucleolar organizer regions(NORs) are loops of DNA
located in acrocentric chromosomes. These NORs are visualized by silver staining
technique that recognizes these argyrophilia associated proteins which are increased
in malignancy.
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This study aimed to distinguish reactive mesothelial cells from malignant cells in
serous effusions using these NORs.
Methods
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A total of 174 serous effusions received at the Department of Pathology, TUTH,
during a period of one year were included in the study. Smears were studied by
conventional Papanicolaou and Giemsa stains. AgNOR counts, variation in size and
dispersion of AgNOR dots in smears were graded and compared in malignant and
non-malignant effusions.
Results
Mean AgNOR counts of 10.43±0.73 and 10.21±0.51 in malignant peritoneal and
pleural effusions, respectively, were significantly (p<0.0001) greater as compared
with counts of 2.12±0.54 and 2.11±0.54 in non-malignant effusions. The AgNORs
were irregular in shape in malignant effusions whereas they were comparatively
larger, single dots in benign effusions. AgNOR size and dispersion were of higher
grade in significantly greater proportion of malignant as compared with non
malignant effusions (p<0.0001). Of the cytologically suspicious samples, nine were in
the malignant range and one was in the benign range.
Conclusion
AgNOR study appears to be clinically useful as an additional diagnostic tool for use in
serous effusion when the cytologic diagnosis is difficult.
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INTRODUCTION
Serous effusion is often the first clinical manifestation
of malignant tumor or their metastatic counterparts.
In one third of the malignant effusions, cytology often
gives the first indication of malignancy.1 The cytological
examination of effusion is therefore of great clinical
importance. An accurate identification of tumor cells in
pleural and peritoneal fluids is a well known diagnostic
challenge.2 Particularly differentiating some inflammatory
cells, hyperplastic mesothelial cells, neoplastic mesothelial
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cells and cells of metastatic adenocarcioma, due to their
cytological similarity, sometimes becomes impossible.3
Sensitivity of conventional cytology for the detection of
malignant cells varies from 50-78%.4-5 Ancillary diagnostic
methods have been proposed to increase the diagnostic
accuracy for detection of malignant cells.4-6 A comparatively
simple technique used for this purpose is the silver staining
of the nucleolar organizer region (AgNOR).
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In the present study, this technique has been applied to
differentiate malignant cells from reactive mesothelial cells
in pleural and peritoneal effusions.

METHODS
This is a prospective study in which 174 cases of serous
effusions received in the Department of Pathology,
Institute of Medicine, TUTH, during the study period were
studied. The effusion fluids were centrifuged and deposit
smeared on the slide. The cytological smears were studied
by conventional Papanicolaou and Giemsa stains and the
diagnosis of malignancy or otherwise were made. AgNOR
counts, variation in size and dispersion of AgNOR dots in
smears were graded and compared in malignant and non
malignant effusions as per the criteria devised by Ahsan et
al.10
Counting of AgNOR dots:
AgNORs were counted in 100 nuclei of mesothelial
or neoplastic cells in benign and malignant effusions
respectively, under 100x oil immersion lens under light
microscope. The mean AgNOR count was then recorded.
Distribution of AgNORs in the nuclei were graded as
0 = limited to the nuclei.
1+ = occasional dispersion outside nucleoli.
2+ = Moderate dispersion outside nucleoli.
3+ = widely dispersed throughout the nucleus.

During the one year period, 174 cases included in the study
constituted 103 (59.2%) peritoneal and 71 (40.8 %) pleural
fluids. In the former, age ranged from 1- 95 years (mean
48.3) and in the later, it ranged from 1- 88 years (mean
52.7). Male: Female in case of peritoneal fluid was 1:1.5
whereas in pleural fluid the ratio was 1.4:1.
According to the cytomorphology of the cells in fluids, 80
cases were benign, 16 malignant and 7 were suspicious in
peritoneal fluids whereas 52, 16 and 3 cases were benign,
malignant and suspicious, respectively in pleural effusions.
Metastasis from primary organ site is illustrated in Table 1.
AgNOR count, size and didtribution are displayed in Table
2, Table 3 and Table 4, respectively.
Table 1. Distribution of primary organ site in 32 cases of
malignant effusions.
PRIMARY

Ascitic

FLUID
Pleural

TOTAL

Ovary

8 (50%)

Lung

0 (0%)

Stomach

4 (25%)

1 (6.25%)

5 (15.6%)

Breast

1 (6.25%)

2 (12.5%)

3 (9.4%)

Gall bladder

2 (12.5%)

0 (%)

2 (6.3%)

Colon

1 (6.25%)

1 (6.25%)

2 (6.3%)

Pancreas

0%

1 (6.25%)

1 (3.1%)

Unknown

0%

1 (6.25%)

1 (3.1%)

Total (%)

16 (100%)

16 (100%) 32 (100%)

2 (12.25%)
8 (50%)

10 (31.3%)
8 (25%)

Table 2. Comparison of AgNOR counts in non malignant,
malignant and suspicious effusions in peritoneal and pleural
fluids.
Nature of effusion
Peritoneal

They play a role in protein synthesis. Two argyrophilic
proteins are nucleolin and nucleophosmin.8 These
argyrophilic proteins are stained by silver stains after which
they can be identified as black dots present throughout the
nucleolar area. The number and size of the NORs reflect
cell activity and proliferation and help to distinguish benign
from malignant cells.9

RESULTS

Pleural

AgNOR staining is a technique to detect the argyrophilia
of the nucleolar organizer regions (NORs) - related
proteins. NORs are loops of ribosomal DNA responsible
for the transcription of ribosomal RNA on the short arm of
acrocentric human chromosomes.7
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Range		

AgNOR counts
Mean

±SD

Benign

1.23 - 3.88

2.12

±0.54

Malignant

9.55 -12.02

10.43

±0.73

Suspicious

2.04-10.09

8.77

±2.97

Benign

1.28 - 3.23

2.11

±0.54

Malignant

9.32 -11.02

10.21

±0.51

Suspicious

10.98-11.22

11.06

±0.13

Size variation was graded as
0 = more or less uniform in size.
1+ = two different sizes.
2+ = more than two different sizes.
3+ = all grades and sizes including too minute to be counted.
The SPSS version 10.0 software was used to analyse
data. Comparison of the data was carried out by the non
parametric Mann-Whitney U test and the Kruskal Wallis
test. For AgNOR count Chi-Square test was performed. A
value of p<0.05 was considered significant.

DISCUSSION
A wide variety of abnormalities and insults can produce
serous effusions in patients without cancer. In vast majority
of the cases the cellular response is quite non specific
and will show varying proportions of mesothelial cells,
macrophages, erythrocytes, lymphocytes, neutrophils
and other leucocytes. However, the most significant role
of cytopathology is in the examination of effusion fluid
for the presence of cancer cells. Many studies report on
the frequency and accuracy of cytopathologic detection
of cancer cells in effusions drawn from patients with
known malignancy.11-12 In such studies most common
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Table 3. Comparison of AgNOR size in benign, malignant and
suspicious effusions.
Cases of peritoneal effusions

Cases of pleural effusions

AgNOR

size

AgNOR

size

0 to 1+

2 to
3+

0 to 1+

2 to
3+

Non malignant

78

2

80

51

1

52

Malignant

3

13

16

2

14

Suspicious

1

6

7

0

3

Total

82

21

103

53

18

Nature of
effusion

Comparison

P<0.0001

Total no
of cases

Cases of peritoneal effusions

Cases of pleural effusions

AgNOR

dispersio

AgNOR

dispersio

0 to 1+

2 to 3+

0 to 1+

2 to
3+

Non malignant

77

3

80

48

4

52

16

Malignant

2

14

16

2

14

16

3

Suspicious

2

5

7

0

3

3

71

Total

81

22

103

50

21

71

Total
no of
cases

P<0.0001

tumors in pleural effusions were adenocarcinoma and
lymphoreticular diseases. Squamous cell carcinoma,
although very common primary neoplasm of lung, was
recognized in much less frequency (5%).13 In this study all
metastatic tumors to pleural and peritoneal fluids were
adenocarcinomas.
Koss has summarized extensively the literature reporting
tumor incidences in effusions of all types. He has reported
the origin of malignant neoplasm in pleural effusions in
both the sexes. In order of descending frequency, in the
male, lung, gastrointestinal tract and malignant lymphoma;
and among female, breast, ovary, gastrointestinal tract,
lung & malignant lymphoma are the common primary
sites.13-14 This study is in agreement with those of Koss. In
this study lung was the commonest origin of malignant
pleural effusion in males and breast was the commonest
origin of malignant pleural effusion in females. In peritoneal
effusion the commonest site of primary in females was
the ovary. This is in accord with the study of Bjorn et al.15
Ovarian neoplasms of epithelial origin constituted a large
part of malignant effusions in the study carried out by
Zachon et al.16
According to the results of various studies, malignancy
accounts for 40% of all pleural effusions.17-18 Percentage of
malignant pleural and peritoneal effusions was 22.5 % and
15.5% respectively in the present study.
Male to female ratio in pleural effusion reported by
Sharma et al was 1.14:1 and a slight male predominance
was reported by Golshan et al.19,20 In the present study, the
male to female ratio for pleural effusion was 1.4:1 and for
peritoneal fluid it was 1:1.5 which supports the previous
studies.
In the present study, majority of the patients with pleural
effusions were in the age group 71-80 years and peritoneal
effusions 41-50 years. But the maximum number of
malignancy was seen in 41-50 years of age followed by
51-60 years. Sharma et al reported maximum number of
effusions in the range 41 -60 years. 19
A distinct qualitative difference in AgNOR count between
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Table 4. Comparison of AgNOR distribution in peritoneal and
pleural fluids.

Nature of
effusion

Comparison

P<0.0001

Total
no of
cases

Total
no of
cases

P<0.0001

benign mesothelial and malignant cells was seen in this
study. Mean ±SD AgNOR count in benign mesothelial cells
in pleural and peritoneal effusions was 2.11±0.54 and
2.12±0.54 respectively. While the malignant cells in pleural
and peritoneal effusions had mean ±SD AgNOR count
10.21±0.51 and 10.43±0.73 respectively. This study is in
accord with several studies performed on AgNOR count on
different effusions which show that AgNOR study may be
useful in the differential diagnosis of benign and malignant
effusions.21,22 So AgNOR count appears as an important
additional diagnostic tool for use in ascitic and pleural fluid
samples when routine cytological diagnosis is difficult.23
Other co-workers have also documented that AgNOR count
is higher in malignant than in benign mesothelial cells.24
Following the criteria devised by Ahsan et al in the present
study, it was found that in addition to the high number of
AgNOR counts, AgNOR distribution was irregular and had a
grade of 2+ to 3+ in the majority of the malignant effusions.
10
On the other hand, mesothelial cells had regularly
clustered AgNORs and a distribution grade of 0 to 1+ in
most of the cases. Similarly, Akhtar et al graded AgNOR
dispersion in effusions and found that AgNORs were less
dispersed in non malignant than in malignant effusions.25
This finding correlates with the present study.
AgNORs were heterogeneous in size and graded 2+ to 3+ in
most malignant cases. Whereas, they were homogeneously
sized in non malignant effusions and graded 0 to 1+. This is
in agreement with the study carried out by Gul Naz et al.26
The difference between the size and dispersion in malignant
and non malignant effusions was statistically significant.
These parameters are easy to use and give reproducible
results. These parameters of AgNOR typing were described
by authors in cases of prostate and have subsequently
been used in diseases of liver and effusions. 10,26,27
Three cases of suspicious pleural effusions had lung
adenocarcinoma diagnosed on FNAC. Similarly, out of
seven suspicious peritoneal effusions four were diagnosed
as ovarian serous cystadenocarcinoma on biopsy, 2 were
diagnosed as gastric adenocarcinoma on biopsy and 1 as
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colonic adenocarcinoma on FNAC. In the present study, 9
out of the 10 cytologically diagnosed suspicious cases had
high AgNOR counts and higher AgNOR size and dispersion
grade as well as high proliferative index. Hence, AgNOR is
depicted as a useful technique is detecting malignant cells
in effusions.

is rapid and less cumbersome, manual method can still be
utilized in the set up, like ours, were automated counting is
expensive and thus mostly out of reach

Mohanty et.al conducted a study to access the AgNOR
count using manual and automated methods. No significant
differences were seen in the counts when these two
methods were used.28 Though automated AgNOR counting

Thus AgNOR study appears to be clinically useful as an
additional diagnostic tool for use in serous effusion when
the cytologic diagnosis is difficult.
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