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ABSTRACT

This study evaluated ascites of hepatic origin in dogs through haemato-biochemical profiling, ultrasonography and peritoneal fluid
analysis to establish reliable diagnostic indicators. Twenty-four dogs with confirmed hepatic ascites presented to the Veterinary Clinical
Complex, Veterinary College, Shivamogga (January-June 2025) were included in the study. Clinical signs included abdominal distension
(100%), anorexia (83.3%), epigastric pain (50%) and diarrhoea (45.8%). Haematology revealed significant reductions in haemoglobin,
packed cell volume and erythrocyte count, with leukocytosis, while platelet counts remained unchanged. Biochemical analysis showed
marked elevations in ALT, ALP, GGT, LDH and C-reactive protein, with non-significant decrease in total protein, albumin and globulin.
Ascitic fluid was typically clear, low-protein transudate with serum-ascites albumin gradient (SAAG) >1.1 g/dL, confirming hepatic
involvement. Cytology revealed mesothelial cells and leukocytes. Ultrasonography consistently demonstrated peritoneal effusion,
hepatomegaly, altered echogenicity and gallbladder wall changes. The integration of clinical, laboratory and imaging findings provides
a comprehensive diagnostic framework for characterizing hepatic ascites in dogs, enhancing accuracy in differentiating it from other

etiologies.
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INTRODUCTION

Ascites, the abnormal accumulation of fluid within the
peritoneal cavity, is a common clinical manifestation of
several underlying systemic disorders in dogs, particularly
hepatic diseases. Hepatic-origin ascites often results
from portal hypertension, hypoalbuminemia or hepatic
insufficiency, leading to fluid transudation into the abdominal
cavity. Identifying the primary hepatic cause is crucial for
accurate diagnosis, prognosis and therapeutic management.
Conventional diagnostic approaches combining haemato-
biochemical profiling, ultrasonography and peritoneal fluid
analysis provide valuable insights into the pathophysiological
mechanisms involved (Runyon et al., 1992; Alleman, 2003).
Haemato-biochemical evaluations reveal hepatic functional
status and associated systemic effects, while ultrasonography
serves as a non-invasive, reliable imaging tool for detecting
hepatic parenchymal changes and fluid accumulation.
Analysis of ascitic fluid further aids in differentiating
transudate, modified transudate and exudate, thereby
assisting in determining the underlying etiology. Despite
advances in veterinary diagnostics, ascites of hepatic origin
remains a diagnostic and therapeutic challenge due to its
multifactorial nature and variable clinical presentation.
Hence, the present study was undertaken to assess ascites of
hepatic originin dogs through comprehensive evaluation of
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haemato-biochemical alterations, ultrasonographic findings
and peritoneal fluid characteristics to enhance diagnostic
accuracy and understanding of the disease pathogenesis.
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MATERIALS AND METHODS

The study was conducted at the Veterinary College,
Shivamogga (Karnataka, India), from January to June 2025.
Dogs presented with abdominal distension, fluid thrill and
clinical suspicion of hepatic disease were screened. Cases
with cardiac, renal, or other systemic causes of ascites were
excluded through clinical, biochemical and ultrasonographic
assessments. Twenty-four dogs with confirmed hepatic-origin
ascites and six clinically healthy dogs served as controls.
Blood samples were collected for haematological parameters
like haemoglobin, packed cell volume, erythrocyte and
leukocyte counts using Exigo  haematology (Boule Medical,
AB Sweden), and biochemical analysis for ALT, ALP, GGT,
LDH, total protein, albumin, globulin, bilirubin, creatinine
and C-reactive protein using Robonik” Prietest Touch plus
biochemical analysers (Unitron Bio-medicals).

Peritoneal fluid was obtained via abdominocentesis
for physical, biochemical and cytological evaluation. The
Serum Ascites Albumin Gradient (SAAG) was calculated as
the difference between serum and ascitic fluid albumin
(Runyon et al., 1992). Ultrasonography was performed using
a SONORAY D50 PLUS machine (Sonoray Medical Systems
Chennai) with a 3-8 MHz convex probe to evaluate hepatic
parenchyma, gallbladder and peritoneal fluid characteristics
(Mannion, 2006; Burk and Feeney, 2003).
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The data obtained were subjected to statistical analysis as
per the methods described by Snedecor and Cochran (1994)
using SPSS 22.00 version.

ResuLTs AND Discussion

The clinical signs of hepatic-origin ascites in dogs are
presented in Fig. 1. Ascitic dogs exhibited major clinical signs
including abdominal distension (100%), which could be due
to involvement of the liver and hepatic portal hypertension
leading to seepage of fluid in to peritoneal cavity. Anorexia
was recorded in 83.33 % of ascitic dogs with hepatic
involvement which might be due to the compromised
detoxification capacity of the liver (Rothuizen, 2009).
Epigastric pain (50.0%) was associated with hepatitis and
hepatomegaly due to the location of the liver in epigastric
area (Jain et al., 2013). Diarrhoea (45.8%) was attributed to
malabsorption of fats from reduced bile production, altered
gut microbiota and secondary infections and reduced
detoxification capacity of the diseased liver. These findings
were consistent with the reports of Saravanan et al. (2014a),
Phom et al. (2019) and Singh et al. (2019), who documented
distended abdomen, anorexia, epigastric pain, diarrhoea and
icterus in dogs with ascites of hepatic origin.
Haematological findings revealed significant anaemia,
with mean haemoglobin (8.9+0.47 g/dL), PCV (26.33+1.38%)
and erythrocyte counts (4.46+0.21 x10%/uL) markedly lower
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Fig. 1: Clinical signs of dogs with ascites of hepatic origin
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with significantly increased leucocyte counts (20.10+1.85
x10%/uL) than controls (Table 1). It’s mainly due to increased
erythrocyte transit time through the spleen as a result of
decreased portal blood flow and increased red blood cell
fraqgility as a result of elevated bile acid levels (Hassan et al.,
2022) and also the reduced nutrient uptake and reduced
availability of micronutrients from liver could be the cause
of anaemia (Bush, 2002). Leukocytosis indicated ongoing
persistentinflammatory process in hepatobiliary dysfunction
(Bhatti, 2020). However other haematological parameters
were within normal range of healthy dogs.

Table 1: Haematological findings in ascitic dogs with hepatic
involvement

Table 2: Serum biochemical findings in ascitic dogs with hepatic

Clinical observations Healt(l:‘);gt)mtrol As?:l:zi;’gs
Haemoglobin (g/dL) 12.82+0.67 8.90+0.47*
Packed cell volume (%) 39.13+£1.91 26.33+1.38*
TEC (x10%/uL) 6.19+0.25 4.46+0.21*
TLC (x103/uL) 11.40+0.71 20.10+1.85*
Platelet count (x10%/pL) 253.50+9.19 251.79+£22.91
Lymphocytes (%) 20.50+2.30 20.64+1.28
Monocytes (%) 9.50+0.60 10.18+0.53
Granulocytes (%) 70.10+2.66 69.35+1.67
MCV (fL) 63.48+1.38 57.88+0.93
MCH (pg) 20.95+0.44 19.38+0.38
MCHC (g/dL) 32.6240.31 33.44+0.32

involvement

Clinical observations Healt(l:‘ y=c6<)mtrol As?::i:ztic))gs
ALT (U/L) 32.60+3.40 160.08+14.23*
ALP (U/L) 145.09+7.63 321.85+18.63*
GGT (U/L) 25.61+3.15 50.75+4.84%
LDH (U/L) 171.08+6.76 310.85+26.43%
C-Reactive protein (mg/L) 0.32+0.05 1.54+0.05%
Total protein (g/dL) 6.44+0.35 5.15+0.20
Albumin (g/dL) 2.61£0.13 2.26+0.09
Globulin (g/dL) 3.82+0.28 2.89+0.14
A:G Ratio (A:G) 0.70+0.05 0.805+0.04
Total bilirubin (mg/dL) 0.21+0.02 0.604+0.086
Creatinine (mg/dL) 0.84+0.11 0.99+0.07

*Significant at p<0.05 when compared to apparently healthy dogs.
Biochemical profiles demonstrated elevated hepatic
enzymes like ALT (160.08 + 14.23 U/L), ALP (321.85 + 18.63 U/L),
GGT (50.75 + 4.84 U/L) and LDH (310.85 + 26.43 U/L) (Table
2), which could be attributed to increased hepatocellular
membrane permeability caused by direct hepatic injury
and progressive necrosis of liver tissue, leading to the
release of these enzymes into circulation (Kumar et al., 2003;

*Significant at p< 0.05 when compared to apparently healthy dogs.
Ascitic fluid examination revealed it a clear, low-
protein transudate with a mean SAAG of 1.79 + 0.08 g/dL,
confirming hepatic origin (Table 3, 4). Cytological analysis
identified mesothelial and inflammatory cells without
bacterial contamination. Ultrasonographic findings included
hyperechoic hepatic parenchyma, hepatomegaly, gallbladder
wall thickening and peritoneal effusion, supporting hepatic
etiology (Fig. 2-5). These findings agreed with Saravanan et
al. (2014a,b), Phom et al. (2019) and Patel et al. (2022), who
described similar biochemical and imaging alterations in
dogs with hepatic ascites. The ultrasonographic diagnosis
of causes of ascites due to hepatic origin is depicted in
Figure 6. Thus, integration of haemato-biochemical markers,
ultrasonography and SAAG provides a reliable, non-invasive
diagnostic protocol for assessing ascites of hepatic origin
in dogs.
Table 4: Biochemical findings of Ascitic fluid in dogs with hepatic
involvement

Cocker et al,, 2017) suggesting hepatocellular damage and Biochemical parameters Mean + SE
cholestasis. Serum total protein and albumin were reduced 145 protein (g/dL) 0.966+0.103
non-significantly, reflecting impaired hepatic synthesis. )
Higher CRP levels suggest more extensive inflammation or ~ Aloumin (9/d) 0.421+0.060
necrosis within hepatic tissue (Craig et al,, 2016). The other  SAAG (g/dL) 1.835+0.075
rum biochemical parameters were within normal ran
serum biochemical parameters were wit ormat range Total nucleated cell count 214.08+27.30
of healthy dogs.
Table 3: Physical examination of Ascitic fluid in dogs with hepatic involvement
Sl. No Physical Parameters No of animals affected Per cent
(N=24)
Transparent 22 91.67
1 Colour .
Yellowish 2 833
2 Consistency Watery 24 100
3 Odour Odourless 24 100
4 Specific gravity Range between 1.135 and 1.339
5 pH Range between 6.5 to 7.5
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Fig. 2: Hyperechoic gall bladder wall with hyperechoic irregular
borders of liver indicative of Cholecystitis associated with hepatitis.
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Fig. 4: Increased in diameter of the portal veins indicate presence of
portal hypertension.
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Fig. 6: Ultrasonographic diagnosis of ascites due to hepatic origin
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Fig. 3: Diffuse hyperechoic and irregular borders of the liver lobes
with altered echotexture indicative of cirrhotic liver.
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Fig. 5: Hyperechoic liver lobes with defused fatty infiltration
indicative of hepatitis with fatty liver.

CONCLUSION

The study established that ascites of hepatic origin in dogs is
characterized by distinct clinical, haemato-biochemical and
ultrasonographic profiles. A combination of elevated hepatic
enzymes, anaemia, hypoalbuminemia, a high SAAG value
(>1.1 g/dL) and characteristic ultrasonographic findings serve
as strong diagnostic indicators. Integrating these parameters
enhances diagnostic accuracy, enabling early differentiation
of hepatic ascites from other causes and improving clinical
management and prognosis in ascitic dogs.
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