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ABSTRACT
The present investigation was carried out to study the occurrence and causes of ascites in dogs..Out of 4704 dogs screened during the study period 48 dogs were found positive for ascites.  Among  48 ascitic dogs, 21 dogs had ascites due to hepatic origin (43.75%). Age wise occurrence was higher in dogs aged between 1-4 years. Labrador retriever was most commonly affected breed.Male animals were most commonly affected than females.The major clinical signs recorded were inappetence (66.67%),vomiting (47.61%), melena (42.85%), weight loss (42.85%), pedal edema(38.09%), dark yellowish urination (71.42%) and icterus (38.09%). Out of 21 dogs suffered with ascites of hepatic origin, grade 1 ascites was observed in 2 dogs, grade 2 ascites in 10 dogs and grade 3 ascites was observed in 9 dogs. Haemto biochemical analysis revealed  a significant (P<0.05)decrease in haemoglobin, total protein and  albumin whereas significant (P<0.05) increase in ALT, AST ALP levels were noticed in affected dogs. Ground glass appearance with loss of serosal details (75%), hepatomegaly (20%) were major abdominal radiographic findings. Sonographic examination revealed anechoic peritoneal fluid in all the dogs (100%).Overall, the findings emphasize that hepatogenic ascites remains a significant clinical condition in dogs and requires a comprehensive diagnostic approach.This includes incorporating haemato-biochemical analysis together with imaging evaluation for identification of hepatic disorders and to enable  timely therapeutic intervention.








Introduction

Ascites refers to the pathological accumulation of free fluid within the abdominal cavity, resulting from the leakage of fluid from blood vessels, lymphatics, abdominal organs, or intra-abdominal masses into the space between the parietal and visceral peritoneum (Vijayakumar, 2002). It is not a disease by itself but rather a clinical manifestation of an underlying disorder (Mishra, 2005). Among the various causes, hepatic disease represents one of the most significant contributors. The liver plays a central role in maintaining oncotic pressure via albumin synthesis and regulating portal blood flow; when compromised, these processes lead to transudative or modified transudative effusions characteristic of hepatic disease. Common underlying hepatic conditions include chronic hepatitis, cirrhosis, congenital portosystemic shunts, and hepatic neoplasia. Hepatogenic ascites primarily develops secondary to portal hypertension, severe hepatocellular dysfunction, or marked hypoalbuminemia associated with chronic liver disorders (Center, 2009).

The pathophysiological basis of hepatic ascites involves increased sinusoidal pressure, reduced plasma oncotic pressure, sodium and water retention, and activation of neurohormonal pathways such as the renin–angiotensin–aldosterone system (RAAS), all of which contribute to progressive fluid accumulation in the abdomen (Cullen and Stalker, 2016). Clinically, affected dogs may present with abdominal distension, lethargy, weight loss, anorexia, vomiting, polyuria–polydipsia, and signs of hepatic insufficiency including icterus or hepatic encephalopathy, depending on the severity of underlying disease (Ettinger and Feldman, 2017). Accurate diagnosis requires a combination of physical examination, abdominal ultrasonography, fluid analysis, hematology, serum biochemistry, and assessment of hepatic function. Advanced imaging modalities may also help to characterize portal vasculature or identify structural hepatic abnormalities (Nyland and Mattoon, 2015). Since ascites is a consequence of an underlying hepatobiliary process, identification of the primary liver disorder is essential for tailoring effective therapeutic strategies and predicting prognosis. Considering the clinical importance of hepatogenic ascites in small animal practice and the need to elucidate its etiological distribution in local dog populations, the present study was undertaken to investigate the occurrence and contributory factors of hepatic-origin ascites in dogs presented to veterinary hospitals in and around Gannavaram.

Materials and Methods

Dogs presented to the Veterinary Clinical Complex (VCC), Gannavaram, and the Super Speciality Veterinary Hospital, Vijayawada, between June and December 2022 were screened for the presence of ascites. The occurrence of hepatogenic ascites was analyzed with respect to breed, age, and sex. Age-wise classification was carried out following the criteria of Bhatti (2020), categorizing dogs into <1 year, 1–4 years, 4–7 years, and >7 years to determine age-related predisposition.Approximately 2 ml of blood was collected from the cephalic or recurrent tarsal vein into sterile vials containing EDTA for hematological examination. Blood smears were prepared and examined to rule out hemoprotozoan infections. Additionally, 4 ml of blood was collected into clot-activator vacutainers for serum biochemical analysis. Samples were centrifuged at 2000 rpm for 5 minutes, and the separated serum was stored at –20°C for subsequent biochemical and electrolyte evaluation. Coprological examination was conducted to exclude ascites secondary to gastrointestinal parasitism. Relevant clinical findings, laboratory results, imaging findings were systematically recorded for each dog.Six apparently healthy dogs, presented for routine clinical check-up and showing no clinical abnormalities, were selected as controls irrespective of age, breed, or sex. 
Statistical Analysis: Independent sample t-test was employed to compare the haematological and  serum biochemical parameters between healthy and affected animals.  All statistical analyses were carried out using SPSS software (version 20.0).




Results

Out of 4704 dogs screened , 48 dogs were found positive for ascites thus presenting the overall occurrence of 1.02 per cent. Out of 48 ascitic dogs, 21 dogs had ascites due to hepatic origin (43.75%), cardiac origin in 10 dogs (20.83%) , renal origin in 6 dogs (12.50%), mixed origin (Involvement of more than one organ) in 7 dogs (14.59%), parasitic origin in 2 dogs (4.17%) and ascites due to hypoproteinemia and neoplastic origin was observed in one dog each (2.08%) respectively. Among the 48 dogs diagnosed with ascites, hepatic origin was the most common cause, observed in 21 dogs (43.75%).In affected dogs, 33.33 per cent of the dogs were in the age group of 1-4 years , followed by 28.57 per cent dogs (6/21) were aged above > 7 years, 19.05 per cent (4/21 each) were in between 4-7 years and less than one year. Breed wise occurrence revealed majority of the affected dogs were  Labrador Retriever (10/21) followed by Pomeranian (4/21), Non-descript (3/21), Doberman (2/21) and Beagle (2/21). Out of 21 ascitic dogs 11 were males .
In ascitic dogs with hepatic origin , the clinical signs recorded were , anorexia in 5 dogs (23.80%), inappetence in 14 dogs (66.67%) and 2 (9.52%) dogs had normal appetite. Other clinical signs observed were, vomiting in ten (47.61%) dogs, diarrhoea in one dog (4.76 %), melena in 9 (42.85%) dogs, weight loss in 9 (42.85%) dogs, pedal edema in 8 (38.09%) dogs, polydipsia in 3(14.28%) dogs, polyuria in one(4.76%) dog and dark yellowish urination in 15 (71.42%) dogs.
On physical examination, 19 out of 21 dogs had abdominal distension and found positive for fluid thrill test. The conjunctival mucous membranes were pale in nine (42.85%) dogs, congested in 4 (19.04%) dogs and were icteric in 8 (38.09%) dogs.Enlarged lymph nodes were noticed in 8 (38.09%) dogs. Pyrexia and dehydration was observed in four dogs each (19.04%). Respiratory distress was noticed in 9(42.85%) dogs and auscultation of heart revealed tachycardia in 10 (47.61%)dogs. Ecchymosis and petechial haemorrhages were observed in two (9.52%) dogs each.(Figure1).
Based on severity of abdominal distension, ascitic dogs were classified into 3 grades ; Grade 1 (mild), Grade 2 (moderate) and Grade 3 (Severe). Out of 21 dogs suffered with ascites of hepatic origin, grade 1 ascites was observed in 2 dogs, grade 2 ascites in 10 dogs and grade 3 ascites was observed in 9 dogs.

Figure 1: Clinical signs exhibited by Ascitic dogs with Hepatic origin

a) Pale conjunctival mucous membrane	b) Congested conjunctival mucous membrane
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c) Icteric oral mucous membrane	d) Petechiae on oral mucous membrane

e)Ecchymoses on Ventral Abdomen	f) Severe abdominal distension with engorged
cutaneous blood vessels

Table 1: Mean ± S.E values of haematological parameters in healthy and ascitic dogs

	Parameter
	Healthy dogs (Control)
	Ascitic dogs with Hepatic origin (n=21)

	Haemoglobin (g/dl)
	14.66 ±0.80a
	8.97 ± 0.68b

	Packed Cell Volume (%)
	46.66±2.55a
	29.61± 2.20b

	TEC (× 106 /µL)
	6.03±0.20a
	3.96±0.26b

	TLC (×103 /µL)
	11.88±0.16b
	24.01±1.05a

	Neutrophils (%)
	67.33±0.80b
	84.38 ±1.57a

	Lymphocytes (%)
	27.50±0.95a
	12.23±2.44b

	Monocytes (%)
	4.00±0.96a
	3.28±0.77a

	Eosinophil (%)
	0.83±0.30a
	0.52±0.25a


Values bearing different superscripts in a row differ significantly (P< 0.05)
 Values bearing similar superscripts in a row did not differ significantly (P >0.05)



Table 2: Serum biochemical parameters in healthy and ascitic dogs (Mean ± S.E.)

	Parameter
	Healthy dogs (Control)
	Ascitic dogs with Hepatic origin (n=21)

	Total protein (g/dl)
	7.33±0.15a
	5.87±0.29b

	Albumin (g/dl)
	4.08±0.10a
	2.34±0.18b

	ALT (U/L)
	55.62±2.86b
	113.19±7.04a

	AST (U/L)
	34.87±2.22b
	85.20±9.61b

	ALP (U/L)
	95.12±12.5b
	193.78±21.74a

	GGT (U/L)
	8.50±0.84a
	13.96±3.86a

	Total bilirubin (mg/dl)
	0.97±0.01a
	0.87±0.15a

	Glucose (mg/dl)
	93.16±5.76a
	60.36±4.69b

	Creatinine (mg/dl)
	1.01±0.01b
	1.05±0.06b

	BUN (mg/dl)
	23.92±1.42b
	21.19±1.10b



Values bearing different superscripts in a row differ significantly (P< 0.05)
Values bearing similar superscripts in a row did not differ significantly (P >0.05)

Table 3: Mean ± S.E values of serum mineral and electrolyte profile in healthy and
ascitic dogs with Hepatic origin..

	Parameter
	Healthy dogs (Control)
	Ascitic dogs with Hepatic origin (n=21)

	Calcium (mg/dl)
	11.42±0.51a
	11.05±0.28a

	Phosphorus (mg/dl)
	4.93±0.29b
	4.96±0.23b

	Sodium (mEq/L)
	138.86±1.60a
	120.79±2.12b

	Potassium(mEq/L)
	5.09±0.06a
	3.19±0.16b

	Chloride (mEq/L)
	112.66±1.47a
	109.60±0.88a



Values bearing different superscripts in a row differ significantly (P< 0.05)
 Values bearing similar superscripts in a row did not differ significantly (P >0.05)


Haematological findings of ascitic dogs with heaptogenic ascites were shown in Table
1.Serum biochemical findings in healthy and ascitic dogs were shown in Table 2 and 3. A total of 20 dogs suffered from ascites were subjected to radiography. Radiographic examination of ascitic dogs revealed ground glass appearance with loss of serosal details on lateral abdominal view in 15 (75%) dogs. Other abdominal radiographic findings observed were hepatomegaly with rounding of liver edges (20%) , splenomegaly and gas filled intestines were observed in two dogs each (10%), shrunken liver, irregular liver margins was noticed in one dog (5%).(Figure 2).

The abdominal ultrasonography of 21 dogs affected with ascites revealed presence of anechoic peritoneal fluid in all the dogs (100%). Hyper, hypo and mixed echogenicity of the liver parenchyma was detected in 17 (80.95%), one (4.76%) and four dogs (19.04%) respectively. Other findings observed were fatty infiltration in four dogs (19.04%), fibrosis in one dog (4.76%), irregular margins in two dogs (9.52%), engorged and distended hepatic vasculature in two dogs (9.52%) and increased gall bladder wall thickness in three (14.28%) dogs. Hepatomegaly and splenomegaly was evident in ten (47.62%) and two dogs (9.52%) respectively. Space occupying lesion (SOL) in the hepatic parenchyma was observed in one dog (4.76%). (Figure 3).






 
Skiagram showing severe ascites with classical ground glass appearance i.e complete masking of abdominal viscrea.





Skiagram showing moderate ascites with gas filled intestines.






Skiagram showing mild ascites and hepatomegaly

Figure 2: Abdominal Radiographic findings in Ascitic dogs with hepatic origin

Figure 3: Abdominal Ultrasonographic findings in Ascitic dogs with Hepatic origin.

	

	




A.Sonogram showing enlargement with rounding and increased echogenicity of liver lobe.

	

	




B. Sonogram showing shrunken liver with irregular margins and anechoic areas indicating ascites.

	

	


C. Sonogram showing heterogenous echogenicity of liver parenchyma with hepatic mass.







	

	



D.Sonogram showing hyperechoic liver parenchyma with engorged portal vessels suggestive of portal hypertension in a dog affected with hepatogenic ascites.

	

	



E.Sonogram showing hypoechoic liver with distended gall bladder and anechoic fluid between liver lobes.




Discussion
In the present study more ascitic cases were presented with liver diseases (43.75%). These observations were similar with the findings of Kumar et al. (2003); Dixit et al. (2012); Saravanan et al. (2014); Behera et al. (2017) and Bhatti (2020) who reported higher distribution of ascites of hepatic origin among the total ascitic dogs. Contradict to the findings of the present study, Glinska-Suchocka et al. (2010); Ihedioha et al. (2013) and Prathiba et al. (2022) documented cardiac disorders as the major cause of ascites with 57.00 per cent,
50.00 per cent and 25.00 per cent respectively.
Higher occurrence of ascites of hepatic origin in younger age group (1-4 years age) was also reported by the previous researchers (Kroeze et al., 2006; James et a., 2008 and Bexfield and Watson, 2009 ). Chronic hepatitis was the major cause of ascites in dogs aged between 1-4 years (Bhatti,2020). High incidence of ascites of hepatic origin in young age group might be due to indiscriminate use of drugs like antibiotics and dewormers ( Behera et al.,2017). In liver disease ascites could be attributed to portal hypertension, secondary to gallbladder rupture or effusion from hepatic neoplasms, though decreased vascular oncotic pressure from hypoalbuminemia might contribute if the serum albumin concentrations are <
1.5 g/dL (Ettinger et al.,2017).It was evident from the present study that Labrador Retriever (10/21) was highly susceptible to ascites than other breeds. These variations in the breed wise occurrence could be attributed to the preference of dog owners in keeping particular breeds in their locality. Higher occurrence of ascites in male dogs in the present study could be due to over representation of male dogs owing to the preference of pet owners to male

dogs (Saravanan et al., 2012).This higher occurrence of ascites in male dogs was also reported by Dilip et al., 2024.
Anorexia might be due to accumulation of toxic metabolic waste products or due to decreased clearance of certain hormones like leptin and ghrelin which regulate hunger center in brain (Kumar et al.2020). Vomiting was observed in 47.61 per cent of ascitic dogs of hepatic origin which could be due to direct stimulation of chemotactic trigger zone due to non- clearance of endotoxins by liver and kidney (Batt and Twedt, 1994). Melena was observed in
42.85 per cent of ascitic dogs of hepatic origin was ascribed to gastrointestinal ulceration or coagulopathies and portal hypertension (Sevelius, 1995; James et al.,2008 and Nwoha,2019). Weight loss in 42.85 per cent of dogs with hepatic origin might be due to inadequate nutrient intake and enhanced tissue catabolism.
Significantly (P<0.01) lower mean haemoglobin in ascitic dogs with hepatic origin could be attributed to the increased degradation of red blood cells and increased transit time of erythrocytes through the spleen due to reduced portal blood flow or increased fragility of red blood cells due to high levels of bile acids (Rothuizen and Meyer, 2000). Significant (P<0.05) decrease in the TEC value was observed in the hepatogenic ascitic dogs compared to healthy dogs.Similar findings were also reported by Chaturvedi et al. (2013); Saravanan et al. (2014); Singh et al. (2019b) and Apurva (2022). This reduction in total erythrocyte count could be attributed to non-storage of erythrocyte maturation factor in liver in chronic hepatic insufficiency and decreased erythropoiesis due to reduced levels of erythropoietin hormone resulting from renal insufficiency (Chakrabarti, 1997).Significant (P <0.01) increase in the TLC value was observed in the ascitic dogs of hepatic origin compared to healthy dogs. This leucocytosis in ascitic dogs might be due to infectious, inflammatory and neoplastic conditions (Benjamin, 2010).
Significant (P<0.05) decrease in total protein concentration in ascitic dogs with hepatic origin might be due to failure of protein synthesis in hepatic dysfunction and increased protein loss from the intestines due to intestinal edema and poor absorption due to decreased splanchnic perfusion. (Ettinger,2000 and Sushila et al.,2022).The albumin value was significantly (P<0.01) less in ascitic dogs when compared to healthy dogs. It could be attributed to decreased synthesis of albumin by the liver in ascites of hepatic origin. Significant (P<0.05) increase in the ALT values in dogs with hepatogenic ascites was observed when compared to healthy dogs. These observations were in accordance with Kumar et al. (2003); Apurva (2022)and Prathiba et al. (2022). Elevated ALT levels were indicative of altered hepatocellular permeability, hepatic necrosis and proportion of injured hepatocytes due to inflammation of liver (Manzoor et al. 2025). Significant (P<0.01) increase in the ALP levels(U/L) was observed in dogs affected with ascites due to hepatic (193.78±21.74) when compared to healthy dogs (95.12±12.5).Similar findings were also reported by Kumar and Srikala (2014); Phom et al. (2019); Bhatti (2020) and Lakshmi and Padmaja (2021).Cholestatic disorders along with liver damage were reported to the cause of significant increase in the levels of ALP enzyme (Stockham and Scott, 2008).
The mean values of sodium and potassium were significantly (P<0.05) low in ascitic dogs as compared with the healthy dogs whereas non significant (P>0.05) difference was noticed calcium, phosphorous and chloride levels.
In the current study ground glass appearance with loss of serosal details (75%) was major radiography finding followed by hepatomegaly (20%) .Singh et al. (2014) and Bhatti (2020) who opined that survey abdominal radiographs were useful to evaluate the morphological abnormalities in size, shape, position and density (mineralization or radiolucencies) of liver and presence of abdominal effusion. On abdominal ultrasonography, anehoic effusion (100%) and hyperchoic liver parenchyma (80.95%) were major sonographic findings. Gupta et al. (2020) documented that ultrasonography has 100% sensitivity in detecting liver abnormalities. Mc Grotty and Doust (2004) also documented that abdominal ultrasound was considered as more sensitive than survey radiograph to detect peritoneal fluid.
Conclusion
Overall, the findings emphasize that hepatogenic ascites remains a significant clinical condition in dogs and requires a comprehensive diagnostic approach that integrates incorporating hematology, biochemistry, imaging, and etiological evaluation. 
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