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Abstract:  
Background: Chronic liver disease (CLD) is a progressive condition characterized by persistent inflammation, 
fibrosis, and structural distortion of the liver, which may ultimately lead to cirrhosis and liver failure. Accurate 
assessment of disease severity is essential for prognosis and management. Imaging modalities such as ultrasound 
and computed tomography (CT) play an important role in evaluating morphological changes and complications 
associated with CLD and may correlate with clinical severity scores. 
Methods: This prospective observational study included 60 patients clinically suspected or diagnosed with 
chronic liver disease. All patients underwent detailed clinical assessment, including calculation of Child–Pugh 
and MELD scores. Imaging evaluation was performed using abdominal ultrasound with Doppler and contrast-
enhanced CT scan. Imaging findings such as liver morphology, ascites, splenomegaly, portal vein diameter, and 
portosystemic collaterals were recorded. The correlation between imaging findings and clinical severity scores 
was analyzed using appropriate statistical methods. 
Results: Most patients were middle-aged males, and common clinical features included fatigue, jaundice, 
abdominal distension, and hepatomegaly. Ultrasound frequently demonstrated coarse liver echotexture, surface 
nodularity, ascites, and splenomegaly. CT findings showed irregular liver contour, caudate lobe hypertrophy, 
regenerative nodules, and evidence of portal hypertension. A significant correlation was observed between 
imaging findings and clinical severity scores (p < 0.05). 
Conclusion: Ultrasound and CT are valuable tools in the evaluation of chronic liver disease. Imaging findings 
show significant correlation with clinical severity scores and can aid in accurate assessment, staging, and 
management of patients with CLD. 
Keywords: Ascites, Child–Pugh score, Chronic liver disease, Computed tomography, MELD score, Portal 
hypertension, Ultrasound. 
DOI: 10.25258/Ijpqa.17.1.46 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction 

Chronic liver disease (CLD) represents a spectrum 
of progressive liver pathologies characterized by 
persistent inflammation, fibrosis, and architectural 
distortion of the liver parenchyma, ultimately culmi-
nating in cirrhosis and hepatic failure [1]. Globally, 
CLD constitutes a major public health burden due to 
its high morbidity and mortality, with etiologies in-
cluding viral hepatitis, alcohol-related liver disease, 
non-alcoholic fatty liver disease (NAFLD), autoim-
mune hepatitis, and metabolic disorders. Early de-
tection and accurate assessment of the severity of 
liver damage are critical for prognosis, timely inter-
vention, and monitoring therapeutic responses [2]. 

Clinical evaluation of CLD severity is primarily 
guided by validated scoring systems such as the 
Child-Pugh score and the Model for End-Stage 
Liver Disease (MELD) score. The Child-Pugh 

classification incorporates serum bilirubin, serum 
albumin, prothrombin time, ascites, and hepatic en-
cephalopathy to stratify patients into Classes A, B, 
and C, reflecting mild, moderate, and severe hepatic 
dysfunction, respectively [3]. The MELD score, 
which uses serum bilirubin, creatinine, and interna-
tional normalized ratio (INR), is widely applied for 
predicting short-term mortality and prioritizing pa-
tients for liver transplantation. While these clinical 
scoring systems provide functional assessment, they 
do not directly quantify structural and morphologi-
cal changes in the liver [4]. 

Radiological imaging is a cornerstone in the evalua-
tion of CLD, offering non-invasive, rapid, and re-
producible assessment of liver morphology, vascu-
lar alterations, and complications such as portal hy-
pertension, ascites, and hepatocellular carcinoma 
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[5]. Ultrasound (USG) remains the first-line imaging 
modality due to its accessibility, cost-effectiveness, 
and safety profile [6]. Typical ultrasonographic fea-
tures of CLD include coarse and heterogeneous liver 
parenchyma, nodular surface, reduced liver size 
with relative caudate lobe hypertrophy, and signs of 
portal hypertension such as splenomegaly, dilated 
portal vein, and portosystemic collaterals. Ultra-
sound is also sensitive for detecting ascites, a hall-
mark of hepatic decompensation, and can guide in-
terventional procedures [7]. 

Computed tomography (CT) provides high-resolu-
tion cross-sectional imaging, enabling detailed eval-
uation of liver morphology, volume changes, and 
vascular structures [8]. CT findings in CLD often in-
clude irregular liver contour, segmental atrophy or 
hypertrophy, heterogeneous attenuation, and evi-
dence of portal vein thrombosis or collateral for-
mation [9]. Additionally, CT is superior in identify-
ing hepatic lesions, including early hepatocellular 
carcinoma, and quantifying the extent of ascites or 
other complications. Imaging features, when sys-
tematically analyzed, correlate strongly with clinical 
severity scores, providing complementary infor-
mation to laboratory and clinical assessments. Stud-
ies have demonstrated that nodularity, caudate-to-
right lobe ratio, presence of collaterals, and ascites 
on imaging correlate with advanced Child-Pugh 
class and higher MELD scores, indicating more se-
vere hepatic dysfunction [10]. 

Methodology 

Study Design: This study was designed as a pro-
spective observational study conducted to evaluate 
imaging findings in patients with chronic liver dis-
ease and to correlate these findings with clinical se-
verity scores. 

Study Setting: The study was conducted in the De-
partment of Radiology at Sadar Hospital Lakhisarai, 
Bihar, India and Sonoscan Pvt. Ltd, Malda, West 
Bengal, India. 

Study Duration: The study was conducted over a 
period of 9 months. 

Study Population: The study included patients clin-
ically suspected or diagnosed with chronic liver dis-
ease who were referred for radiological evaluation. 

Sample Size: A total of 60 patients diagnosed with 
chronic liver disease were included in the study to 
evaluate ultrasound and CT findings and their corre-
lation with clinical severity scores. 

Selection Criteria 

Inclusion Criteria 

• Patients aged 18 years and above. 
• Patients clinically diagnosed or suspected to 

have chronic liver disease. 

• Patients who underwent ultrasound and CT scan 
of the abdomen. 

• Patients who provided informed consent to par-
ticipate in the study. 

Exclusion Criteria 

• Patients with acute liver disease. 
• Patients with previous liver surgery or liver 

transplantation. 
• Patients with incomplete clinical or imaging 

data. 
• Pregnant women (due to radiation exposure 

from CT scan). 

Clinical Assessment: A detailed clinical history 
was obtained from all patients, including infor-
mation regarding alcohol intake, viral hepatitis sta-
tus, metabolic disorders, and presenting symptoms 
such as jaundice, abdominal distension, and fatigue. 
A comprehensive physical examination was con-
ducted, and clinical findings including hepatomeg-
aly, splenomegaly, ascites, and signs suggestive of 
portal hypertension were carefully documented. The 
clinical severity of liver disease was assessed using 
established scoring systems, namely the Child–Pugh 
score and the Model for End-Stage Liver Disease 
(MELD) score. Based on the calculated scores, pa-
tients were classified into different severity groups 
to evaluate the relationship between clinical status 
and imaging findings. 

Imaging Evaluation – Ultrasound Examination: 
All patients underwent abdominal ultrasound exam-
ination using a high-resolution ultrasound machine 
equipped with a 3–5 MHz convex transducer. Dur-
ing the examination, various parameters were sys-
tematically evaluated, including liver size and con-
tour, echotexture of the liver parenchyma, and the 
presence of surface nodularity. Additional findings 
such as ascites, splenomegaly, portal vein diameter, 
collateral circulation, and other features suggestive 
of portal hypertension were also carefully assessed. 
In addition, Doppler ultrasound was performed to 
further evaluate hepatic vascular dynamics. This in-
cluded assessment of the direction and velocity of 
portal venous flow, identification of portosystemic 
collateral vessels, and analysis of hepatic vein wave-
form patterns. These imaging findings were rec-
orded and later correlated with the clinical severity 
scores of chronic liver disease. 

Computed Tomography (CT) Examination: All 
patients underwent contrast-enhanced computed to-
mography of the abdomen using a multidetector CT 
scanner. The imaging was performed in arterial, por-
tal venous, and delayed phases whenever indicated 
to obtain detailed evaluation of hepatic parenchyma 
and vascular structures. The CT images were sys-
tematically analyzed for liver morphology and con-
tour irregularities, as well as parenchymal attenua-
tion changes suggestive of chronic liver disease. 
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In addition, specific features such as caudate lobe 
hypertrophy, presence of regenerative nodules, asci-
tes, and splenomegaly were carefully assessed. Im-
aging findings related to portal hypertension, includ-
ing portosystemic collateral circulation, were also 
evaluated. The scans were further examined for any 
focal hepatic lesions, particularly the presence of 
hepatocellular carcinoma. All CT findings were doc-
umented and later correlated with the clinical sever-
ity scores and ultrasound findings of the patients. 

Data Collection: All relevant information was sys-
tematically recorded using a structured data collec-
tion form designed for the study. This included pa-
tients’ demographic details, clinical history, and 
findings obtained during physical examination. La-
boratory investigation results related to liver func-
tion and associated conditions were also docu-
mented. In addition, imaging findings obtained from 
ultrasound and computed tomography examinations 
were carefully recorded. Clinical severity scores, in-
cluding the Child–Pugh and Model for End-Stage 
Liver Disease (MELD) scores, were calculated for 
each patient and entered into the data sheet. This or-
ganized approach ensured accurate compilation of 
clinical, laboratory, and radiological data for further 
analysis and correlation. 

Statistical Analysis: The collected data were ana-
lyzed using appropriate statistical software such as 
Statistical Package for the Social Sciences (SPSS). 
Descriptive statistics were applied to summarize 

patient demographics, clinical characteristics, labor-
atory parameters, and imaging findings. Continuous 
variables were expressed as mean and standard de-
viation, while categorical variables were presented 
as frequencies and percentages. The relationship be-
tween ultrasound and computed tomography find-
ings with clinical severity scores was assessed using 
Pearson or Spearman correlation tests, depending on 
the distribution of the data. A p-value of less than 
0.05 was considered statistically significant. 

Result 

The results of the study showed that most patients 
with chronic liver disease were middle-aged males, 
with common symptoms including fatigue, jaundice, 
abdominal distension, and hepatomegaly. Ultra-
sound frequently revealed coarse liver echotexture, 
surface nodularity, splenomegaly, and ascites, while 
CT demonstrated irregular liver contour, caudate 
lobe hypertrophy, regenerative nodules, and porto-
systemic collaterals. A few patients also showed le-
sions suggestive of hepatocellular carcinoma. Statis-
tical analysis indicated a significant correlation be-
tween imaging findings and clinical severity scores 
such as Child–Pugh and MELD (p < 0.05). Patients 
with higher scores had more pronounced imaging 
abnormalities, particularly ascites and portal hyper-
tension, suggesting that radiological findings closely 
reflect disease severity.

 
Table 1: Demographic Characteristics of Study Participants (n = 60) 

Variable Number of Patients Percentage (%) 
Age < 30 years 8 13.3 
Age 31–40 years 12 20 
Age 41–50 years 18 30 
Age 51–60 years 14 23.3 
Age > 60 years 8 13.3 
Male 42 70 
Female 18 30 

 
Table 1 shows that the demographic distribution of 
patients with chronic liver disease was mainly con-
centrated in the middle-aged and older age groups. 
A higher number of male patients were observed 
compared to females, indicating greater exposure to 
risk factors such as alcohol consumption and viral 
infections among males. The results suggest that 

chronic liver disease is more prevalent in individuals 
with long-term exposure to hepatotoxic factors. The 
age pattern reflects the progressive nature of liver 
damage over time. This distribution also highlights 
the importance of early screening in high-risk popu-
lations. Overall, the demographic findings provide a 
basic understanding of the study population.

 
Table 2: Clinical Presentation of Patients with Chronic Liver Disease 

Clinical Feature Number of Patients Percentage (%) 
Jaundice 32 53.3 
Abdominal distension 28 46.7 
Fatigue 36 60 
Hepatomegaly 30 50 
Splenomegaly 26 43.3 
Ascites 24 40 
Signs of portal hypertension 20 33.3 
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Table 2 shows that most patients are presented with 
common clinical symptoms such as jaundice, ab-
dominal distension, fatigue, and ascites. Physical ex-
amination frequently revealed hepatomegaly and 
splenomegaly, indicating advanced liver involve-
ment. Based on Child–Pugh and MELD scores, pa-
tients were categorized into different severity 

groups. A considerable number of patients belonged 
to moderate and severe disease categories. This in-
dicates that many patients seek medical care at a 
later stage of the disease. The clinical scoring sys-
tems helped in assessing prognosis and disease pro-
gression. These findings provide an important basis 
for correlation with imaging results.

 
Table 3: Ultrasound Findings in Patients 

Ultrasound Findings Number of Patients Percentage (%) 
Coarse liver echotexture 38 63.3 
Surface nodularity 34 56.7 
Ascites 24 40 
Splenomegaly 26 43.3 
Increased portal vein diameter 22 36.7 
Portosystemic collaterals 18 30 
Reversal of portal flow (Doppler) 10 16.7 

 
Table 3 shows that ultrasound findings in patients 
commonly included irregular liver surface, coarse 
echotexture, splenomegaly, and presence of ascites. 
Portal vein dilatation and signs of portal hyperten-
sion were also noted in several cases. Doppler ultra-
sound demonstrated altered portal venous flow and 
collateral circulation in advanced cases. These 

findings indicate structural as well as hemodynamic 
changes in chronic liver disease. Ultrasound proved 
to be an effective initial imaging modality for eval-
uation. The results suggest that ultrasound can help 
in early detection of disease severity. Overall, the 
findings were consistent with clinical presentation.

 
Table 4: CT Findings in Patients with Chronic Liver Disease 

CT Findings Number of Patients Percentage (%) 
Irregular liver contour 36 60 
Caudate lobe hypertrophy 20 33.3 
Regenerative nodules 18 30 
Ascites 24 40 
Splenomegaly 28 46.7 
Portosystemic collaterals 22 36.7 
Hepatocellular carcinoma 6 10 

 
Table 4 shows that CT examination revealed de-
tailed morphological changes in the liver such as 
contour irregularity, caudate lobe hypertrophy, and 
regenerative nodules. Ascites and splenomegaly 
were frequently observed among the study partici-
pants. CT also demonstrated portosystemic collat-
eral vessels and features of portal hypertension more 

clearly. In some patients, focal lesions suggestive of 
hepatocellular carcinoma were identified. These 
findings indicate the usefulness of CT in evaluating 
advanced liver disease. Compared to ultrasound, CT 
provided better anatomical visualization. Therefore, 
CT plays an important role in confirming and as-
sessing disease complications.

 
Table 5: Correlation of Imaging Findings with Clinical Severity Scores 

Parameter Child–Pugh Score  
(Correlation r) 

MELD Score  
(Correlation r) p-value 

Liver surface nodularity (USG) 0.62 0.58 <0.05 
Portal vein diameter 0.49 0.45 <0.05 
Ascites 0.66 0.6 <0.05 
Splenomegaly 0.52 0.48 <0.05 
CT evidence of portal hypertension 0.69 0.63 <0.05 

 
Table 5 shows that there was a significant correla-
tion between imaging findings and clinical severity 
scores. Patients with higher Child–Pugh and MELD 
scores showed more pronounced imaging abnormal-
ities such as severe ascites, portal hypertension, and 
liver surface nodularity. Both ultrasound and CT 

findings increased with worsening disease severity. 
This indicates that imaging modalities are reliable 
tools for assessing disease progression. CT findings 
showed slightly stronger association with severe 
stages of liver disease. The results support the com-
bined use of clinical scoring and imaging for 
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accurate evaluation. Overall, imaging findings re-
flected the clinical status of patients. 

Discussion 

The present study evaluated ultrasound and com-
puted tomography (CT) findings in patients with 
chronic liver disease and analyzed their correlation 
with clinical severity scores such as the Child–Pugh 
and MELD scores. Chronic liver disease is a pro-
gressive condition characterized by structural and 
functional alterations in the liver, which can be ef-
fectively assessed through imaging techniques along 
with clinical evaluation. Sherlock (1990) explained 
that chronic liver disease involves progressive he-
patic damage leading to cirrhosis and complications, 
which supports the clinical basis of the present study 
[11]. Furthermore, Angeli et al., (2018) reported that 
combining radiological imaging with clinical scor-
ing systems improves the assessment of disease se-
verity and prognosis in patients with decompensated 
cirrhosis [12]. 

In this study, the majority of patients belonged to the 
middle-aged and older age groups. This observation 
is consistent with the findings of Younossi et al., 
(2016) who investigated the global epidemiology of 
liver diseases and reported that chronic liver disease 
commonly develops after prolonged exposure to risk 
factors such as metabolic disorders, viral infections, 
and alcohol consumption [13]. Similarly, Blachier et 
al., (2013) revealed that the burden of liver disease 
is higher among adults with long-term exposure to 
hepatotoxic conditions, which explains the demo-
graphic pattern observed in the present study [14]. 

Clinical assessment in the present study showed that 
symptoms such as jaundice, abdominal distension, 
fatigue, and ascites were common among patients. 
Physical findings including hepatomegaly, spleno-
megaly, and signs of portal hypertension suggested 
advanced disease stages. These findings are sup-
ported by Kumar et al., (2014) who described that 
progressive liver damage leads to portal hyperten-
sion and enlargement of abdominal organs due to al-
tered hepatic circulation [15]. In addition, D’Amico 
et al., (2006) investigated the natural history of cir-
rhosis and reported that clinical severity scores such 
as Child–Pugh and MELD are useful predictors of 
disease progression and survival outcomes in pa-
tients with chronic liver disease [16]. 

Ultrasound examination in this study revealed fea-
tures such as coarse liver echotexture, irregular liver 
surface, splenomegaly, ascites, and increased portal 
vein diameter. These findings are consistent with the 
study conducted by Heller et al., (2014) who inves-
tigated the role of ultrasonography in chronic liver 
disease and reported that ultrasound is an effective 
initial imaging modality for detecting morphological 
liver changes and complications of cirrhosis [17]. 
Similarly, Piscaglia et al., (2001) reported that Dop-
pler ultrasound plays an important role in evaluating 

portal hypertension by assessing portal venous flow 
and collateral circulation [18]. 

Computed tomography provided more detailed ana-
tomical information and revealed findings such as 
irregular liver contour, caudate lobe hypertrophy, re-
generative nodules, and portosystemic collaterals. 
These results are in agreement with the findings of 
Brancatelli et al., (2007) who investigated CT and 
MR imaging features in cirrhosis and reported that 
CT imaging is useful in identifying structural liver 
abnormalities and complications associated with 
chronic liver disease [19]. Additionally, Davila et 
al., (2011) reported that CT imaging is valuable in 
detecting hepatocellular carcinoma in patients with 
chronic liver disease and cirrhosis during surveil-
lance programs [20]. 

The present study also demonstrated a significant 
correlation between imaging findings and clinical 
severity scores. Patients with higher Child–Pugh and 
MELD scores showed more pronounced imaging 
abnormalities such as severe ascites, portal hyper-
tension, and morphological liver changes. These 
findings suggest that imaging modalities can effec-
tively reflect the clinical status and progression of 
chronic liver disease. Therefore, the combined use 
of ultrasound, CT imaging, and clinical scoring sys-
tems provides a comprehensive approach for the 
evaluation and management of patients with chronic 
liver disease. 

Conclusion 

This study demonstrates that ultrasound and com-
puted tomography (CT) are valuable imaging mo-
dalities for evaluating patients with chronic liver dis-
ease and assessing disease severity. Common imag-
ing findings such as irregular liver contour, altered 
parenchymal echotexture, splenomegaly, ascites, 
and features of portal hypertension were frequently 
observed and increased with disease progression. 
Ultrasound served as an effective initial screening 
tool due to its accessibility and non-invasive nature, 
while CT provided more detailed visualization of 
liver morphology and complications. A significant 
correlation was noted between imaging findings and 
clinical severity scores, indicating that radiological 
changes reflect the clinical status of patients. There-
fore, the combined use of clinical scoring systems 
and imaging techniques can improve the diagnosis, 
staging, and management of chronic liver disease. 
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