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Abstract

Introduction: Ascites is one the most common presenting comiglaitertiary care hospitals. Cirrhosis accouwts f
majority of cases of ascites. Cardiac ascitestqrexal carcinomatosis, and "mixed" ascites resyftiom cirrhosis and its
complications account for rest of the cases. Lessnmon causes of ascites include massive hepat@stasts, infection
(tuberculosis, Chlamydia), pancreatitis, and redigkase (nephrotic syndrome). Hepatitis B virus {iHBnfection,
hepatitis C virus (HCV) infection, and alcoholiwdr disease are the main causes of cirrhosis iia ladd rest of the
world. Aim and objective: The aim of the study is to explore the etiopaibgl of ascites in the patients who were
admitted to a tertiary care hospital in easternandaterials and methods A hospital based cross-sectional study is
conducted over a period of one year in Medical €y@land Hospital, Kolkata. 100 patients of ascitems/e 18yrs of age
were studied. Clinico-pathological, hematologicaid abiochemical parameters along with imaging figdinwere
documented and were presented in tabular, graphitdlstatistical mean&esults: In our study the most common
causes of ascites found were alcoholism (36%) vigdtb by malignant ascites (18%). It was also obsktlat most of
the patients were between 40-60 years with malpgmerance. Amongst malignant causes of ascites 48@4%),
ovarian carcinoma (33.33%), colon carcinoma (11.)1186th gastric carcinoma and massive liver messtaccounts
for 5.55% eachConclusion The study highlights alcohol as the common culpause for ascites, labels HCC as the
most common cause of malignant ascites, and defireeslinico-pathological, biochemical and imaguitaracteristics

of different etiologies of ascites.
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Introduction

Ascites is the pathologic accumulation of fluid in
the peritoneal cavity. It is one of the common
presentations among patients admitted the tertarg
hospital amongst the many causes that can ultipnatel
lead to ascites cirrhosis with Portal Hypertenseoihe
commonest. Amongst the other causes of ascites
metabolic diseases, cardiac diseases, malnutriien
important. Another pathology that is very importamt
Indian context is development of ascites from itifets,

where tuberculosis is most important. Accordinghi
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first-ever World Health Organization, total deaths
worldwide from cirrhosis and liver cancer rose by
50 million per year over 2 decades. In the year0201
1.3 million deaths worldwide are due to chronicabir
hepatitis, which is comparable to the burden of
HIV/AIDS, tuberculosis, and malaria [1].

Ascites due to malignancy deserves a special nmentio
Malignant ascites indicates the presence of matigna
cells in the peritoneal cavity and is a grave posgic
sign. Survival in this patient population is poor,
averaging about 20 weeks from time of diagnosis.
Malignant ascites is a sign of peritoneal carcinmsia
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(the presence of malignant cells in the peritocasity).
Tumours causing carcinomatosis are more commonly
secondary peritoneal surface malignancies which
include: ovarian, colorectal, pancreatic and uterin
extra-abdominal tumours originating from lymphoma,
lung and breast; and a small number of unknown
primary tumours. Studies have been conducted earlie
with clinical, biochemical and imaging parameters
associated with the different etiologies in patiewith
ascites [2]. In the present decade there is a leotab
change in the incidence of non-communicable as agell
communicable diseases.

There is an increasing incidence of different Cesde

our country due to early detection, availability of
investigation facilities and oncology services in
government and private sectors. No recent study has
been done in this part of the country to documaést t
etiological pattern of ascites. This study is plkhrio
throw some light on current picture of
clinocopathological aspect of ascites with special
reference to malignant etiology in this easternt jpér
India.

Aim of the study

The aim of this study is to explore the etiopatlyg|oof
ascites in the patients who were admitted to aatgrt
care hospital in eastern India. The objectives o t
present work is to study the distribution of etgoof
ascites, alteration of blood and ascitic fluid paegers in
patients with ascites, the imaging findings in @at$
admitted with ascites and the etiological causes of
malignant ascites.

Materials and Methods

The study was conducted on 100 diagnosed patiénts o
ascites in the in-patient department of General
medicine, Medical College and Hospital, Kolkata or
period of one year from July 2014 to June 2015rafte
obtaining Institutional ethical clearance. Patiesit®ve
18yrs of age, diagnosed as Ascites confirmed by
Ultrasound Abdomen were included in this Hospital
based Cross-sectional studixclusion Criteria: Those
who are already on treatment and/or have serious co
morbid illness or Unable withstand invasive progedu
have been excluded. No upper age limit has beeioiset

Results
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our study. Complete Haemogram, Liver function test,
Blood glucose (fasting / postprandial), Serum ufea
creatinine, P-time, Ascitic fluid analysis, HBsAgnti
HCV were performed. All the cases were studiedeas p
the following Clinical- history, symptoms, clinical
findings Biochemical parameters — LFT and ascitic
fluid study. The data were analyzed by SPSS 22.0.0.
and tabulated using graphical representations.

Method of confirmation of malignant etiology: Ten
milliliters of fresh peritoneal fluid sample wasvitied
into two equal parts of five milliliters each. Opart
was subjected to the conventional smear cytology
technique and the other part for the cell block
technique. Thus, the same sample was evaluated for
comparative study.

The Conventional Smear TechniqueThe 5 milliliter
sample was centrifuged at 2500 rpm for 15 minutes.
minimum of 2 thin smears were prepared from the
sediment. One smear was prepared after air dryidg a
it was stained with the May-Grinwald-Giemsa stain.
The other smear was immediately fixed in 95% altoho
and it was stained with the Papanicolaou stain.

The Cell Block Techniqu: The remaining 5ml sample
was subjected to fixation for one hour by mixingvith
5ml of 10% alcohol-formalin (i.e., 9 parts of 90%
alcohol and one part of 7.5% formalin). This 10fimid
was centrifuged at 2500 rpm for 15 minutes aftez on
hour. A further 3ml of fresh 10% alcohol-formalirasv
once again added to the sediment after discardiag t
supernatant and it was kept for 24 hours. On thé ne
day, the sediment which contained the cell buttothe
peritoneal fluid sample was scooped out on to terfil
paper.

This cell button was processed along with othetineu
biopsy specimens. After paraffin embedding 46
thickness sections were prepared from this cell
button and they were stained with the hematoxyfid a
eosin stain. Special stains like the Periodic ASahiff
(PAS) and Mucicarmine were performed wherever they
were necessary. After Confirmation of malignant
etiology, Colonoscopy, Gastroscopy, CT guided FNAC,
Pelvic USG with FNAC and CEA, CA 125 have been
done to confirm primary etiologies.

The majority of the subjects in our study groupeverales in all the group of patients, except inN#&SH group where
50% were females and in the pancreatic ascitepgatiere 100% were females.
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Table 1: Distribution of Etiology of Ascites.

Etiology No Percentage
Alcoholism 36 36
Malignant Ascites 18 18
HBV related ascites 17 17
Tuberculosis 11 11
HCV related ascites 8 8
Wilsons Disease 4 4
NASH 4 4
Pancreatic ascites 1 1
Budd-Chiari Syndrome 1 1

As depicted in the above Table, the most commarogfy is the alcoholism (36 %), followed by malignascites (18%)
and HBV related ascites (17%). The other etiologighe same order are tuberculosis (11%), HC\edlascites (8 %),
Wilson disease and NASH (both 4%), pancreatic @seihd BCS (both 1%).

Table 2: Distribution of Etiology of Malignant Ascites.

Etiology Percentage
HCC 44.44
Ovarian Ca 33.33
Colon Carcinoma 11.11
Gastric Ca 5.55
Liver Metastasis 5.55

As depicted in the above diagram the most commaiogy found amongst the cases of malignant asé#tedCC
(44.44%), followed in frequency by ovarian carcirmoif83.33%) causing peritoneal carcinomatosis, calaminoma
(11.11%), and gastric carcinoma and massive liveastasis (both 5.55 %).

Table-3: Comparison between malignant and non-maligant etiologies of ascites.

Etiology
Non Malignancy Malignancy
Mean = S.D Mean £ S D P Value Significance
Platelet 0.9+0.47 1.59+0.91 <0.001 Significant
MCV 91.62 +17.76 72.67 £6.75 <0.001 Significant
PT INR 1.74£0.45 1.34+0.35 0.001 Significant
ALP 247.74 £91.84 375.78 £ 340.39 0.004 Signiftcan
Ascitic fluid cell count 229.13 +195.06 247.78 64145 0.707 Not Significant
Ascitic fluid pmn 147.41 + 155.94 82.5 + 86.37 o9 Not Significant
Ascitic fluid lymphocyte 78.24 +142.37 73.33 + 103 0.890 Not Significant
Ascitic fluid malignant cell 0+0 90.56 + 112.38 0.801 Significant
Ascitic fluid protein 2.06 £ 0.36 2.58 +0.47 <0100 Significant
Ascitic fluid albumin 1.05+0.41 1.66 + 0.58 <0100 Significant

Amongst alcoholic ascites 21 subjects (58.30%)Hegmhtomegaly and 25 subjects (69.40%) had spleraimeyl of the
HBV and HCV related ascites had splenomegaly (1600%6), and none had hepatomegaly (both 0%). Inrasinall of
the NASH subjects had hepatomegaly (100%) noneéheithad splenomegaly. Regarding malignant ascitehatl
hepatomegaly (61.1%) and 7 had splenomegaly (38.9%) the tuberculous ascites (45.5%) had splegaipeout none
had hepatomegaly. Wilson disease had 3 subjedishejpatomegaly and 3 with splenomegaly. Pancraatites did not
have hepatomegaly or splenomegaly. 1 BCS patiethtbbth hepatomegaly and splenomegaly (both 100%)fAhe
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subjects of HBV related ascites (n=17; 100%) hadsMB positivity; 5 malignant ascites subjects (27)8d 1 BCS
subject (100%) had HBsAg positivity.

All of the subjects of HCV related ascites (n=8;100) had Anti-HCV positivity and 3 subjects of ngaiant ascites
(16.7%) had Anti-HCV positivity. 4 subjects of akeglic ascites (11.1%), 2 of HBV related ascites.§4), 1 of HCV
related ascites (12.5%), and 1 of tubercular as¢el%) had ICTC positivity.9 subjects with mabgi ascites (50.0%)
and 1 with pancreatic ascites (100.0%) ascitidfRBCs, that is hemorrhagic ascites. Amongst alkttivlogies of ascites
none of the subjects had smear positivity for asmgtdxia in ascitic fluid, irrespective of presenc@bsence of peritonitis.
But, 5 subjects of alcoholic ascites (13.9%), arehd¢h of HBV and HCV related ascites (5.9% and %2&spectively)
had culture positivity for bacteria. All of the gabts, who had culture positivity, had spontandzacterial peritonitis.

USG were found to be abnormal in all subjects Q%). Amongst the alcoholic ascites, the USG shoagtites and a
liver with irregular edges and coarse echo-textanmajority of the patients. 21 subjects had hepataly (58.3%) and
25 had splenomegaly (69.4%). Associated findingeeveplenomegaly, portosystemic collateral vessald, reversal of
the direction of flow in the portal vein (hepatofliglow), with an increased portal vein diameteB\Hand HCV

associated ascites subjects were shown to haveraBhtdSG findings in the form of ascites; shrunkear with coarse

echotexture; none of the subjects had hepatomdbatin 100.0%); and all of them had splenomegalyh(@®0.0%).

Amongst the malignant ascites hepatomegaly weradfon 11 subjects (61.1%), and splenomegaly in8/9%) along

with ascites. Other USG findings varied as perdtielogy of the malignancy. In HCC USG findings wearodules of
different sizes; smaller tumours were uniformly dgphoic, others were partly hyperechoic. All HCQigqrds had

enhancement in the arterial phase (with the uniredliver lacking enhancement), loss of centralul@dnhancement
compared with the uninvolved liver (ishout), angpsaslar enhancement in the portal-venous and delgyedes in
dynamic contrast-enhanced CT scan. In pancreatiteasUSG showed large bulky pancreas; CT scaddition showed
contour irregularities and inhomogeneous attennatidth peripancreatic inflammation. UGIE did notveal any

abnormality. In the subjects with massive liver srfedbm colon carcinoma, USG and CECT scan showdtipieunodules

in the liver suggestive of metastasis. CT scarduliteon showed a growth in ascending colon suggesif malignancy.
UGIE showed portal hypertensive gastropathy (PHGpvarian carcinoma induced ascites USG and Ch sbawed

adnexal mass lesion arising from ovary along wihitas. UGIE failed to show any additional abnoityaln gastric

carcinoma subject USG and CT scan showed largel@mowth along with ascites; UGIE corroboratedwitie imaging

findings. In colon carcinoma, USG and CT scan shibe@onic growth and ascites; colonoscopy corrofeoravith the

imaging findings; UGIE failed to show any abnorraliln tuberculous ascites, USG revealed septatéeasin all

subjects (n=11, 100.0%); none of them had hepatalyeand 5 had splenomegaly (45.5%). UGIE revealgoddnal

ulcers in 8 subjects (72.7%) majority of whom weleoholic; along with PHG in two.

In Wilson disease, USG showed ascites with 3 hakiggatomegaly and 1 splenomegaly. In BCS USG shdwspdtic

vein abnormalities, caudate lobe hypertrophy, iaseel reflectivity; Doppler ultrasourstiowed blood flow in the inferior
vena cava and hepatic veins to be turbulent. Ch slsawed enlargement of the liver with diffuse hypusly before and
patchy enhancement after contrast; along with bgtreous hepatic parenchymal patterns. UGIE shgveete | to grade
[l varices, some of them had cherry-red spots, leematocystic spots; portal hypertensive gastrgpd®@hG) were also
noted in majority.

Discussion

The most common etiology in our study is alcoholic
liver disease (36%), followed by malignant ascites
(18%) and HBV related ascites (17%). The other
etiologies in the same order are tuberculosis (11%)
HCV related ascites (8%), Wilson disease and NASH
(both 4%), pancreatic ascites and BCS (both 1%elf
club together the etiologies causing cirrhotic @sGi
then that would make up 70% of the causations. This
epidemiological result corroborates closely withhest
data which has been discribed by Hwanbo et al [3].
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An Indian Study by Bhupinder Kumar, Brij Sharma et
al [4] showed Cirrhosis of liver was the leadingi®a of
ascites (60.7%), tuberculosis was the second most
common cause of ascites (13%), malignancy and
cardiac disorders were the third (7.7%) most common
causes for ascites. Alcohol was the leading catdise o
cirrhosis in 75 patients (73.5%).

Another study from India by Bindu CB, Uday Nayak
[5] showed Cirrhosis of liver was the most common
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cause of ascites (78%) followed by Tubercular
peritonitis (8%) and alcohol was the commonest eaus
for cirrhosis of liver (85%) followed by HepatitiB
virus infection.

We also documented the possible etiologies of mailig
ascites. The data we collected showed the causative
factors as: HCC (44.44%), followed in frequency by
ovarian carcinoma (33.33%) causing peritoneal
carcinomatosis, colon carcinoma (11.11%), and igastr
carcinoma and massive liver metastasis (both 5.55 %
When we divide this into two groups: peritoneal
carcinomatosis group and HCC/massive liver metastas
group; we can see contribution from both groups are
identical (49.99%).

Now amongst peritoneal carcinomatosis most common
is ovarian carcinoma (66.66%) followed by colon
(22.22%) and gastric carcinoma (11.11%). Otheristud
conducted on maalignant ascites have some very
different data on it, as presented by AyantundeedAl

[6] According to them ovarian carcinoma constitutes
largest contributor in etiology of malignant assiteith a
percentage of 25%. Other etiologies in decreasing
frequency of causing malignant ascites were: breast
cancer (16%), gastric cancer (13%), and colon cance
(8%). The remainder were other etiologies (8%) and
carcinoma of unknown primary (25%). This difference
can be attributed to the small nature of sample aim
different geographical region which might distohiet
clinical picture.

The age distribution of the cases did not show any
statistically significant difference between therioas
group of patients. Sex distribution showed a higher
predilection for the male sex.

Most of the subjects had pedal edema, except in
tuberculosis etiology and in malignant etiology as
mentioned in Sherlock’ Diseases of Liver and bjliar
Systems [7]. Alcoholism is an important associated
factor with ascites as shown in our study, whelehal
subjects with alcoholic liver diseases, had histofy
alcoholism (100%); 41.2% of HBV related ascites,
62.5% of HCV related ascites and 63.6% subjecth wit
tuberculous ascites had history of alcoholism. égards

to etiology, alcohol stands out as the leading €aafs
ascites in our study. In our study, amongst theralt
related ascites group, 58.3% had hepatomegaly%69.4
had splenomegaly, 33.3% had jaundice, Fever were
documented in different etiologies of ascites; htdi
ascites deserves here special mention; 47.2% of
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alcoholic ascites had fever. It had a mean MCV of
106.06 fL, WBC count of 7512.03/mmAST and ALT

of 66.69 U/L and 51.92UI/L, respectively, and serum
albumin level of 2.62 g/dl. Other studies conducbed
features of alcoholic liver diseases, as describgd
Mendenhall CL [8] corroborated to some extent \eitin
study, where mean values of parameters in severe
diseases were: MCV 105fL, WBC count 12000/ Inm
albumin 2.4g/dl, AST and ALT of 99 and 57
respectively.

Next most frequent cause of ascites is malignancy,
where we found cytology for malignant cell positined
subjects (50.0%) and negative in other 9 subjects
(50.0%) of malignancy associated ascites; alonf it
none of the subjects had ascitic fluid albumin 5 @dl.
Other studies on malignant ascites differs fronmusis
regard as described by Garrison R N et al [9], wher
57% had cytology for malignant cell positivity a8%

had ascitic fluid albumin level >2.5 g/dI.

Here low platelet, ascitic fluid protein and ascitiuid
albumin; and high INR and MCV were significantly
associated with non-malignant etiologies; whereas
ascitic fluid cell counts, other than malignantl,celere

not significant in distinguishing between malignamd
non-malignant etiologies.This is in agreement wither
studies [10].

Our study had some limitations. In our study we
recruited diagnosed cases of ascites that mighorbe
conservative treatment before enrolment. So, efféct
previous treatment on our diagnostic workup and
differential diagnosis were not taken into accoiie
have also excluded patients who are aged <18 wpears
elderly aged more than 65 years are less in ouwlystu
Ascites in the young, at one hand is an importhnical
entity and Ascites in elderly on the other handais
emerging national as well as global problem. Sadide
not bring into account the full spectrum of etidksyof
ascites while analysing the causes which lead diteas
Number of patients is 100 only in our study andation
is only one year. So this study is small
representative only.

and

Conclusion

From this hospital based cross-sectional studycaugd
conclude that, most common cause of ascites iiangrt
hospital setting is alcohol related liver diseaSe. in
community set up, we need to implement strategies t
decrease the burden of alcoholism, which woulcum t
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lead to decreased burden of alcoholic liver disease
alcohol related ascites. Also our study showed most
common cause of malignant ascites to be HCC. So to
decrease the burden of HCC in community setting we
need to implement strategies.

Also our study shows importance of clinical,
haematological, and biochemical parameters
(for example history of alcoholism, hepatosplenoatgg
platelet, PT INR) in distinguishing malignant andnn
malignant etiologies and in establishing our priovial
diagnosis.
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