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Introduction: Presence of malignant cells in peritoneal fluid has serious implications as most of the
times, it represents a metastasis from a distant organ, along with poor prognosis. Aim: 1) To
ascertain primary site of origin from malignant ascitic fluid cases using cytoblock preparation and
immunohistochemistry. 2) To find out frequency of various cancers from different parts of the body
in malignant peritoneal fluid. Materials and methods: This is retrospective cross-sectional
observation-based study in which 200 cases of malignant peritoneal fluid were studied and analysed.
Routine clinical data, radiological investigations, histopathological diagnosis, cytomorphological
features and immunohistochemistry were considered and statistically analysed. Results: 1)
Malignant ascitic fluid cases are more common in older age group of patients and females
outnumber the male patients substantially. 2) Adenocarcinoma is the most common histological
type. 3) Ovary is the most common primary site of malignant peritoneal effusion. 4) Cytoblock
preparation and immunohistochemistry on cytoblock can be very helpful in finding the primary site
of origin in those cases where patients first presented to the hospital with signs of malignant ascites
and no symptomatology related to primary site. Conclusion: Cytological examination of serous
effusions is an accurate, prompt, affordable technique having diagnostic and therapeutic
implications. With the help of ancillary methods, the phenotype of cells can be identified, classify as
well as confirm our diagnosis.
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Introduction
Cytological examination of peritoneal fluids is a
routine diagnostic procedure in most laboratories. It
is significant for its diagnostic, therapeutic and
prognostic implications. Malignant peritoneal
effusions are mostly manifestation of a metastatic
disease and many-a-time it is the only clinical clue
of an unknown primary. Cancers commonly
associated with the development of ascites include
female genital tract, gastrointestinal tract,
pancreatobiliary tract and breast [1,2].

Followed by NHL and lung, prostate or germ cell
primary. Although multiple aetiologies namely
cirrhosis (81%), heart failure (3%), tuberculosis
(2%) can lead to ascites, around 7% to 10% of
cases can be attributed secondary to a malignancy
[3]. The development of malignant ascites carries a
poor prognosis, with the median survival reported
anywhere between 1 and 4 months [4].

Hence, not only it is imperative for the treating
clinician to know whether malignancy is present, but
also to know which lineage these malignant cells
belong to and its primary site of origin, as it is the
deciding factor in planning subsequent management
protocols for the patient. When it is not possible to
obtain tissue biopsy from the primary site due to
radiologically undetected lesions. extensive fibrosis,
massive ascitis in cases of intraabdominal
malignancies. In such cases, diagnosis made by
fluid block preparations, can help to initiate early
treatment [5].

The present study tried to assess the importance of
utilization of Cytoblock (CB) coupled with
immunohistochemistry (IHC) on ascitic fluid
samples to arrive at a definitive diagnosis and
decide its primary site of origin in cases where
patient presents with malignant ascites with
unknown primary. In this study, cell block
preparations were used to arrive to a diagnosis in
cases which either showed malignant cells and
suspicious/reactive mesothelial cells in ascitic fluid.
Cell blocks prepared from residual fluid provide
excellent opportunity to see the tissue architecture
as it relatively gets preserved which aids in
diagnosis. The technique is very cost effective,
reproducible and safe [6].

Availability of the serial sections made from the
serous fluids for the further histological
examination, special staining,
immunohistochemistry is also unique feature of this

Technique. The diagnosis of malignancy could be
made more reliable by examination of three-
dimensional cell clusters, details of morphological
features in their proper perspective i.e., the
presence of the nucleoli and the acinar structures,
cell balls or distinct papillary architecture [7].
Cellblock technique has its own set of limitations
such as more processing time compared to
conventional smears and risk of loss of tissue during
the processing. Centrifugation artefacts may form
rosettes or pseudo acini & may cause a
misdiagnosis [6,8].

The present study had analysed 200 cases of
malignant ascitic fluid samples received at our
centre for a period of one year to assess the utility
of CB in conjunction with IHC to locate the primary
site of malignancy.

Materials and Methods
An observational and analytical retrospective cross-
sectional study of ascitic fluid samples received at
the Cytology Department of a Gujarat Cancer
Research Institute, Ahmedabad from January to
December 2017 was carried out.

Inclusion criterion: All malignancies associated
with peritoneal effusion detected in any age group
was included in the present study. Both
haematological and non-haematological
malignancies and malignancies with
known/unknown primary were considered for this
study.

Exclusion criterion: All other body fluids except
the peritoneal fluid was excluded from the study.
Routine haematological, radiological and tumour
marker study was carried out.

Two smears were immediately fixed with alcohol-
ether solution (1:1) and stained with PAP stain and
examined. Rest of the fluid was homogenised and
processed for cell block (CB) preparations. The CB
was subsequently processed as a routine surgical
tissue. The CB sections were stained with
Haematoxylin and Eosin (H & E) stain.

The slides were reported in the following format: no
malignant cell seen/atypical cells present/suspicious
for malignancy/positive for malignant cell. In 31
cases where primary site of origin was unknown,
immunocytochemistry (ICC) was applied on the cyto
block preparations to ascertain the primary site of
origin. Immunocytochemistry was done by fully
automated machine VENTANA BENCHMARK XT.
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Immunohistochemistry was done wherever required
from the primary site to reach the conclusive
diagnosis. bone marrow aspiration and biopsy were
done to reach the final diagnosis. Also, flow
cytometry using FACS Canto II flow cytometer (6-
color, 2-Laser, BD Biosciences USA) and analysed
using FACS Diva software was carried out to confirm
our diagnosis in haematological malignancies The
relevant clinical features and cytomorphological
findings of CS and CB preparation were entered as
an excel data sheet. Statistical analysis was carried
out.

Results
Out of the 662 ascitic fluid for cell block preparation
requests were received 182 cases were positive, 18
cases were suspicious and 462 were negative on
cytological examination.18 suspicious cases turned
out to be positive on repeat aspiration. Hence, 200
cases were included in this study out of which
primary site was known in 160 cases, in 31 cases
primary site was not known and 9 cases were lost to
follow up. The result of analysis of 200 malignant
cases of ascitic fluid under different headings are as
follows

Fig-1: Age distribution.

Fig- 2: Sex distribution.

Table-1: Site of primary origin.
Site No of cases

(%)

Histological type

Ovary 108 (54%) Serous papillary adenocarcinoma

(105)

Mucinous adenocarcinoma (1)

Poorly differentiated carcinoma (2)

Stomach 24 (12%) Adenocarcinoma (24)

Pancreatobiliary

system

12 (6%) Pancreatic adenocarcinoma (6)

Biliary tract adenocarcinoma (6)

Haematological 11 (5.5%)  

Lost to follow up 9 (4.5 %) Metastatic adenocarcinoma (9)

Colon 7 (3.5%) Adenocarcinoma (7)

Breast 5 (2.5 %) Ductal carcinoma (4)

Lobular carcinoma (1)

Rectum 5 (2.5 %) Adenocarcinoma (5)

Lung 5 (2.5%) Adenocarcinoma (5)

Cervix 4 (2%) Squamous cell carcinoma (4)

Oesophagus 4 (2%) Adenocarcinoma (3)

Bladder 3 (1.5%) Urothelial carcinoma (3)

Tongue + Buccal

Mucosa

3 (1.5%) Squamous cell carcinoma (3)

Total 200 (100%)  

It is clearly depicted that Ovary is most common
primary site followed by Gastrointestinal tumours.

Table-2: Haematological malignancies
diagnosed on ascitic fluid cytology.

Type No of cases

(%)

ALL/ lymphoblastic lymphoma (Including 2 cases of

Burkitt’s leukemia)

5 (45%)

DLBCL 4 (36%)

CML-BC 2 (18%)

Total 11 (100%)

Nine cases were lost to follow up and their primary
site could not be ascertained. In 31 cases as
mentioned above primary site of origin was
unknown and hence a battery of
immunohistochemical markers was applied to reach
the final diagnosis which was confirmed on biopsy
from the primary site.

Discussion
A single layer of flat mesothelial cells lines the body
cavities known as serosa Ascites is the pathologic
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Malignant ascitic effusions are most common in
fifth (31%) and sixth (30%) decade of life
followed by the fourth decade (20%).

Mean age is 54 years (Figure 1)

Male: female ratio -1:3.8

Malignant peritoneal effusions are far more
common in females than male patients (Figure
2).
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Accumulation of fluid more than 25 ml within the
peritoneal cavity [9]. Most common cause of
abnormal accumulation of fluid in peritoneal cavity
is liver cirrhosis (80%) with approximately 10% of
cases being caused by malignancies. Lucke and
Klebs first demonstrated atypical cells in ascitic fluid
in 1867 [10].

The examination of body fluids for the presence of
malignant cells has been accepted as a routine
laboratory procedure, not only for the detection of
unsuspected cancers, but also for the detection of
metastasis of an unknown primary origin. In case of
malignant lesions, it also helps in the staging of
these lesions.

Presence of malignant cells in serous fluids are
almost always suggestive of metastatic tumours, as
primary malignancies are usually rare. Ascitic fluid
has a much higher rate of detecting malignant cells
especially if the aspirate is bloody. It is a common
complication and indication of advance stage of
malignancies [11].

In the present study, 81 % of the cases of
malignant peritoneal effusions, fell under 40-70
years age group with a mean age of 54 years. This
age group coincides with the peak age group of the
patients harbouring the causative malignancies.
Females have almost four times more chances to
develop malignant peritoneal effusions, due to
marked association of ascites with gynaecological
malignancies.

In a similar study done by AA Ayutunde and parsons
[2] mean age was found to be 67 years,
significantly higher than the present study and
female to male patients’ ratio was 2:1. Aetiology of
malignant peritoneal effusion are almost entirely
because of carcinomas and extremely rarely due to
sarcomas [12].

Out of 200 cases, 189 were of epithelial origin and
only 11 were of haematological origin.
Adenocarcinoma was the most common type of
carcinoma to cause malignant peritoneal effusion
(89.5%) in the present study, followed by
lymphoma (5.5%) and squamous carcinoma
(3.5%). The present results were similar to a study
done by Malik et al [13] in which most cases of
malignant peritoneal effusions were due to
adenocarcinomas (82%) followed by non-Hodgkin’s
lymphomas (11%). Ovarian malignancies were the
most common cause of malignant peritoneal
effusions (54%) in the present study.

In retrospective review of 164 consecutive patients
with malignant ascites done by Parsons et al [14] it
has been shown that ovarian ascites accounts for
28% of the total and is associated with a
significantly improved survival compared with other
groups. In various other studies ovarian cancers
accounted for 30-54 % cases of malignant ascites
[14].

Ovarian Serous papillary adenocarcinoma was the
most common histological variety with only single
case of mucinous adenocarcinoma being detected in
peritoneal effusion due to ovarian malignancies
(Figure 3). In a study done by Elizabeth et al [15]
serous adenocarcinoma accounted for 90-95 %
cases of malignant ascites caused due to ovarian
malignancies.

Fig-3: Metastatic serous papillary
adenocarcinoma in ascitic fluid from ovarian
primary (1) Cell smear 100x (2) Cell block
100X (3) PAX 8 positive (4) WT1 positive.

Fig-4 Metastatic Diffuse Large B Cell
Lymphoma in Ascitic fluid (1) Cell smear 100x
(2) Cell block 40x (Inset 100x view) (3) LCA
positive (4) EMA negative (5) CD 20 positive
(6) CD 30 negative (7) ALK negative.
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Fig-5: Metastatic Adenocarcinoma from Colon
in ascitic fluid (1) Cell smear 40x (2) Cell
Smear 100x (3) CK 20 positive (4) CEA
positive (5) CDX2 positive (6) CK 7 negative.

All cases of malignant peritoneal effusion of gastric
origin were because of adenocarcinoma. Out of the
6 % metastasis cases caused to pancreato-biliary
system in the present study, one half was due to
pancreatic adenocarcinoma and other half was of
biliary origin. This is different from the study done
by Garrison et al [1].

Where 22 % cases were due to pancreato-biliary
system. 2.5 % of the metastatic cases were caused
due to breast carcinoma. 80% (4 cases) of breast
cases were due to ductal carcinoma and 20 % (1
case) were due to lobular carcinoma. It is similar to
the studies done by AA Aytunde and Parsons [2]
and Garrison et al [2].

All the ascitic fluid metastasis originating from
oesophageal (2%) and Colo- rectal (6%)
malignancies were adenocarcinomas (Figure 4 and
Figure 5). All the cases of lung carcinoma (2.5%)
which metastasised to ascitic fluid were
adenocarcinomas which highlights the propensity of
adenocarcinomas to cause malignant ascites in
comparison to Squamous cell carcinoma.

This finding is supported by the study done by Maria
Sereno et al [16] in which > 80 % of malignant
ascites were due to adenocarcinomas. Rarely, the
source of malignant cell in ascitic fluid was found to
be Squamous cell carcinoma of cervical origin (2%)
and head and neck (1.5%) and urothelial carcinoma
of bladder (1.5%).

Of the 11 cases that belonged to hematolymphoid
origin, acute lymphoblastic lymphoma and DLBCL
were detected most commonly accounting for 45%
and 36 % respectively followed by CML-BC

Accounting for approximately 18% cases out of total
haematological malignancies. Development of
serosal effusion in the course of malignant
lymphomas, either primary or otherwise, is rare and
is considered as one of the adverse factors affecting
overall survival. However, the presence of peritoneal
lymphomatosis with abdominal ascites as the first
and primary presentation is rare and only few cases
have been reported in the literature.

Nine cases were lost to follow up and their primary
site could not be ascertained.

The present study was able to reach the
confirmatory diagnosis in all these cases and
pinpoint the site of origin and the histological
variety of malignancy with the help of battery of

Immunohistochemistry markers based on
cytomorphological features and other relevant
clinical and routine investigational data. Hence,
diagnosis and sub typing of the malignancy can be
made on the ascitic fluid investigation itself,
prompting early start of chemotherapy, and leading
to long term survival benefits for cancer patients
[5,17].

Conclusion
To sum up, this study shows the frequency of
occurrence of malignant peritoneal fluid from
different varieties of cancer in different organs of
human body. It depicts that cell block preparation is
an effective method which increases the sensitivity
of detecting malignancy in peritoneal fluid. In cases
where primary site of origin is unknown,
immunohistochemistry on cell block plays a vital
role in detection of the site of origin which can
override the need of diagnosis from primary site and
start the treatment early providing, prognostic
benefits to patients.

What this study adds to the
existing knowledge?
Patients often present to the hospital with malignant
ascites as the only symptom. Such cases highlight
the role of cytopathologists in not only diagnosing
malignant cells in ascitic fluid, but also in
ascertaining the primary site of tumour origin. It is
a daunting task especially when there are no
clinical, haematological or radiological findings
hinting towards the site of malignancy.

The present study showed the importance of

Patel T.S. et al: Diagnosis of primary site of tumour origin

Tropical Journal of Pathology and Microbiology 2020;6(1) 47



Immunohistochemistry in these cases which can
help in reaching a definitive diagnosis histologically.
The study had 31 such cases where no primary site
was available, and patient presented to us with
ascitis with no sign and symptoms of malignancy
elsewhere in the body. In these cases,
immunohistochemical study was done on the
cytoblock to diagnose the primary site of origin and
later confirmed by biopsy from the primary site.
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