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ABSTRACT

Introduction

Exfoliative cytological study of body fluids is easy, simple,
rapid, cost effective and patient compliant investigation that
helps in characterizing the disease into their varying
subtypes. These presumptive and sometimes definitive
diagnoses are in most cases the cornerstone which helps in
staging and prognosis of the patient

Objective

To determine the spectrum of malignant and non-malignant
lesions in exfoliative cytology

Methodology

This was a quantitative retrospective cross sectional study
conducted at Birat Medical College Teaching Hospital from
24" December 2014 to 24" December 2018. All the
exfoliative samples received at the lab were accepted in our
study.

Results

Of the 300 samples received, the maximum number were
those of sputum followed by pleural fluid and ascitic fluid.
Peritoneal fluid, Cerebrospinal fluid, synovial fluid, fluid
from suspected abscess and breast fluid were also received.
Malignancy was found in 1.67% of the samples studies.

Conclusion

A study of different cytomorphological features of
exfoliative cytology samples will help in establishing the role
of cytology as an important diagnostic tool in improving the
effectiveness of diagnosis , treatment & prognosis of the
patientin the medical field.
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INTRODUCTION

Historically the origins of cytology can be tracked back to the
early 500 BC, when the first reports on visual morphological
diagnosis during autopsy were compiled.’ The invention of
the microscope by Hans and his son, Zacharias Janssen,
ushered in the era of microscopic examination and diagnosis.”
German physiologist Johannes Peter Muller is considered to
be the father of medical microscopy. He was the first to
establish microscopic criteria for the differential diagnosis
between benign and malignant neoplasms.’ Kun attempted
for the first time to use a needle for diagnosing tumor in
1846." In 1853 the first micrsocopic examination of cells
sampled via needle aspiration from breast tissue was
conducted by Paget.’ In 1921 at the John Hopkins Hospital in
Baltimore Guthrie started the use of air-dried films with
Romanowsky staining.’

Malignant cells in sputum were observed for the first time in
1843 by Walter Hayle Walshe.” Later in 1846 he illustrated
cancer cells in sputum of a patient with lung cancer and in
the vomitus of another patient with gastric cancer.’
Hampeln, in 1887, published the first case of primary
carcinoma of the lung and pleura with an illustration of a
drawing of cancer cells.” In 1935, Dudgeon and Wrigley
established the cytological examination of sputum for the
diagnosis of cases with lung cancer."”" Quincke studied the
properties of chylous fluids numerating the difficulties of
examining such material.” An important advance in
cytology was the use of air drained films by Paul Ehrlich in
the identification of malignant cells not only in blood but
also in various serous effusions.” The discovery of lumbar
puncture by Quincke in 1891 inaugurated the cytologic
study of CSF." Widal and Ravaut in 1900 employed
Romanowsky dyes in analyzing cytological preparations
from pleural fluids.”*

From those humble beginnings cytological analysis today
has become an indispensible pillar of modern medicine.
This simple, rapid, cost effective and patient compliant
investigation from various body fluids helps us in characterizing
the disease into their varying subtypes. These presumptive
and sometimes definitive diagnoses are in most cases the
cornerstone which dictates the management plan of the
patient. The cytological and physical examination by
pathologists not only helps to ascertain the etiological agent
but also helps in understanding the disease process and
monitoring response to treatment.”

Body cavities bounded by epithelial lining maintain a
minimum amount of fluid. The collection of excess amounts
of fluids in these chambers are due to disproportionate
formation and/or removal as governed by starlings law.”
The various causes leading to effusions include infection,
inflammation and malignancy. The major body fluids
examined include those from the peritoneal, pleural,
synovial, cerebrospinal and pericardial spaces.”

METHODOLOGY

This was a quantitative retrospective cross sectional study
conducted at Birat Medical College Teaching Hospital from
24" December 2014 to 24" December 2018. All the
exfoliative samples received at the lab were accepted in our
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study. Urine samples were excluded from this study. All the
samples were processed in a 3000 rpm centrifuge for five
minutes. Following which 4 smears were prepared, 2 each
were stained with Papanicoulau and Giemsa respectively.
Each of the slides was examined by a minimum of two
pathologists and then a conclusion was drawn. Data was
collected and tabulated by using Microsoft Excel sheet and
SPSS.

RESULTS

Of the 300 cases studied 57.3% were male and 42.7 % were
femaleasshownintable 1.

Table 1 : Frequency of gender distribution

Gender Number Percent
Male 172 57.33
Female 128 42.67
Total 300 100

Table 2 : Distribution of various types of samples received

Sample Number Percent
Sputum 184 61.33
Pleural 53 17.67
Ascitic 41 13.67
Peritoneal 7 2.33
CSF 6 2.00
Synovial fluid 4 1.33
Abscess 4 1.33
Breast 1 0.33
Total 300 100

The gender distributionin accordance to each sample type is
expressedintable 3.

Table 3 : Gender distruibution according to each sample

type

Sex Sputum Pleural Ascitic Peritoneal CSF Synovial Abscess Breast Total
Male 105 34 21 3 4 3 2 0 172
Female 79 19 20 4 2 1 2 1 128
Total 184 53 41 7 6 4 4 1 300

On categorizing the samples on the basis of their age groups
maximum cases belonged to the age group of 70 to 80 years.
These were 74 cases comprising 24.67 % of the total sample
size. Ages ranged from a 4 day old child up to 95 years. Mean
age of the study population is 57.8 years with a median age
of 62 years and a standard deviation of 18.61. Samples and
their frequency in each age group are shown in the table 4
below.

Table 4 : Distribution of different types of specimen

according to age group

Age Sputum Pleural Ascitic Peritoneal CSF Synovial Pus Breast Total

0-10 0 0 0 0 1 0 1 0 2 0.67
10-20 3 2 1 0 1 0 1 0 8 2.67
20-30 5 5 g 0 1 2 0 0 16 528
30-40 6 5 13 1 0 2 0 1 28 9.33
40-50 19 5 7 4 0 0 0 0 35 11.67
50-60 21 12 5 2 2 0 1 0 43 14.33
60-70 56 6 5 0 0 0 0 0 67 22.33
70-80 53 16 4 0 1 0 0 0 74 24.67
80-90 19 2 1 0 0 0 1 0 23 7.67
90-100 2 0 2 0 0 0 0 0 4 1.33
Total 184 53 41 7 6 4 4 1 300
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Sputum: The diagnosis of the sputum samples were
classified into benign and suspicious. In benign category it
was subdivided into 174 descriptive cases, 4 fungal, 2
reactive and one each inflammatory and lymphocytic. The
remaining 2 were in the suspicious category as shown in
table 5.

Table5: Categorization of the sputum samples

Sputum Diagnosis Number Percentage
Descriptive 174 94.56
Fungal 4 2.17
Reactive 2 1.09
Suspicious 2 1.09
Inflammatory 1 0.54
Lymphocytic 1 0.54

Pleural fluid: Samples were examined under microscope
and classified as Benign, Malignant and Metastatic
adenocarcinomas. Under benign a subcategorisation was
doneinto Descriptive, Lymphocytic, Inflammatory, Reactive,
Neutrophilicas shownintable 6.

Table 6 : Categorization of the pleural fluid samples

Pleural fluid Diagnosis Number Percentage
Descriptive 23 43.39
Lymphocytic 12 22.64
Inflammatory 10 18.87
Reactive 3 5.67
Malignant 2 3.77
Neutrophillic 2 3.77
Mets adeno 1 1.89
Total 53 100
25

20

15

10

M PLEURAL FLUID

Figure 1: Spectrum of diagnosis in pleural fluid samples

Ascitic fluid: The ascitic fluid samples on analysis were
found to be benign in most cases which were further
classified into descriptive, inflammatory, lymphocytic
and reactive. Other diagnosis obtained ten, metastatic
adenocarcinoma as represented in table 7.

Table 7: Categorization of ascitic fluid samples

Ascitic fluid Diagnosis Number Percent
Descriptive 30 73.17
Inflammatory 6 14.63
Lymphocytic 2 4.88
Mets adeno 1 2.43
Reactive 2 4.88
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Others: All 7 of the peritoneal fluid samples were benign, 5
of these were descriptive, while 1 sample each was
categorized as hemorrhagic and inflammatory. Of the 6 CSF
samples 3 were lymphocytic, 2 descriptive and 1
inflammatory. Fluid obtained from 4 suspected abscess
lesions showed suppuration in 3 of them while 1 was
inflammatory. Synovial fluid on analysis showed 3
inflammatory samples and 1 infective. The single Breast fluid
sample obtained was malignant.

The total number of samples with a diagnosis of malignancy
was five. There were two sputum samples which were
reported as to be suspicious of malignancy. Of all the five
malignant samples two were pleural fluid samples and 1 was
the breast fluid sample. The remaining two were metastatic
adenocarcinomas seen in one ascitic fluid and one pleural
fluid respectively.

Table 8: Comparative parameters of similar studies

Khatib Gupta Maharjan Shrestha Pradhan
etal etal etal etal etal
Number of samples 414 185 1129 385 584
Sex ratio 1:1 1.6:1 1.33:1 1.56:1 NA
Mostcommonage 45 55 30-40 5059 31-40 NA
group
Most common sample Peritlon Peritlon Pleural  Peritoneal Peritoneal
ea ea
Malignancy reported  7.48% 5.4% 5.8% 2.59% 18.66%
Malignancy in 9.42 % 5.47% 3.8% 6.38% 19.64%
pleural fluid
Malignancy in 9.52% 5.43% 5.8% 2.29% 18.8%
Ascitic Fluid
DISCUSSION

We studied a total of 300 cases, over 60 percent of which
were sputum samples. The male to female ratio in our study
was 1.34 which is comparable with other similar studies.””
The cases were most inthe 70to 80 age group (24.67%). 109
of the 184 sputum samples were patients in their seventh to
eighth decades.

Ofthe aspirated samples pleural aspirates (17.67%) were the
mostin number followed closely by ascitic fluid (13.67%) and
peritoneal wash (2.33%). Peritoneal fluid and pleural fluids
form the most common samples as examined by other
authors.

Malignancy was reported in 1.67 % of all the samples we
studied. 3 of these were pleural fluid samples while 1 each
was from an ascitic tap and breast fluid. Of the 5 cases, 2
were metastatic adenocarcinoma while the others could not
be characterized. The percentage of malignancy in other
studies range from 2.59% to 18.66%.”* Similar data were
reported by other studies where the most commonly
diagnosed malignancy was Adenocarcinoma and the sample
were mostly obtained from either the peritoneal or pleural
fluid.”* Two of our samples of sputum were suspicious of
malignancy. In these two cases further imaging and image
guided biopsy were advised.

A total of 5.66% of pleural fluid and 2.43% of ascitic fluid
samples were shown to be malignant .Pleural fluid samples
showed malignancy rates from 3.8% to a maximum of
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19.64%.°*" Ascitic fluid analysis in other studies showed
malignancy percentages ranging from 2.29% to 18.8%.”*

CSF formed 2 % of our total sample case which was similar to
other studies.”®”* Khatib et al and Shulbha et al had a higher
number of CSF samples, 15.4% and 25.97% respectively. **
None of these studies showed malignancy which was similar
to our study.

Synovial fluid samples were 1.33% of our sample size,
simialr to other studies.””** Gupta et al showed a higher
percentage of synovial fluid samples 6.4%.” 75 % of our
synovial samples were inflammatory as corroborated in his
study by Ostovicetal. We found no malignancy in our
synovial fluid analysis as was the case in the other studies
which is in keeping with the nature of tumor cells to rarely
infiltrate the joint.”® The findings of other similar studies on
exfoliative samples areshowninthetable 8.

CONCLUSION

Exfoliative cytology should be suggested in all cases of
effusion and suspected malignancies which helps in
reaching at a particular diagnosis and aids in further
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management. Besides these tests, application of cytospin
and applying tumor markers to these exfoliative samples can
furtherincrease the gamut of these tests.

Limitations of the study: Lack of Cytospin Slides

Lack of special stains
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