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Abstract: 
Background: Contribution of cirrhosis and its complications, collectively chronic liver diseases (C.L.D.s), as 

causes of mortality in India have been increasing progressively since 1980. The cultural–lifestyle transition 

India is currently passing through with the progressive adoption of a western diet, sedentary habits, and an 

aura of freedom from long-held taboos around alcohol in the society create grounds for a spectrum of liver 

diseases in India. The diagnosis and therapeutic management of patients with chronic liver disease depend on 

an accurate assessment of the level of hepatic fibrosis. For more than 20 years, Doppler ultrasonography (US) 

has been used to evaluate arterial blood flow in people with liver cirrhosis. 

To prioritize patients for organ transplants based on severity and three-month survival rates, the United 

Network for Organ Sharing first adopted the MELD score in 2002. Later, it was used by numerous hospitals 

and nations to rate transplant candidates and evaluate survivability, respectively. 

This study aims to investigate the link between hepatic arterial hemodynamic characteristics and the Model 

End-Stage Liver Disease (MELD) score. A commonly used standardized scoring system can be related to the 

parameters, which are assessed using ultrasonography Doppler to assess the patient's severity and likelihood of 

survival. 

Materials and Methods: In this cross-sectional study, 30 patients coming to the department of radiodiagnosis 

for abdominal ultrasound and were clinically diagnosed with Chronic Liver Diseases (CLD) at Hanagal Shri 

Kumareshwara hospital, Bagalkot. 

Results: The correlation between resistive index and MELD score was statistically significant with correlation 

co-efficient of 0.735 and p-value of <0.001.  

Conclusion: The death rate from chronic liver disease has increased significantly in recent years. A practical, 

non-invasive alternative that offers precise information on chronic liver disease is colour Doppler sonography. 

In individuals with chronic liver disease, we saw a substantial correlation between the MELD score and the 

hepatic artery RI value. The current results further suggest that Doppler US can offer helpful information for 

determining the prognosis in individuals with chronic liver disease. 
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I. Introduction  
 Any disorder that causes persistent or recurring hepatocyte death and hepatic cirrhosis are referred to as 

chronic liver disease. Alcohol usage and viral hepatitis are the two most frequent causes. Cirrhosis can also be 

caused by chronic biliary injury or obstruction, which can happen in primary biliary cirrhosis, sclerosing 

cholangitis, and post-surgical biliary strictures. Other causes of CLD include Alpha1-antitrypsin deficient 

Wilson's disease, Cystic Fibrosis, Autoimmune Liver Disease, Haemochromatosis, Non-alcoholic Fatty Liver 

Disease (NAFLD), and Cystic Fibrosis.1 
The diagnosis and therapeutic management of patients with chronic liver disease depend on an accurate 

assessment of the level of hepatic fibrosis. For more than 20 years, Doppler ultrasonography (US) has been used 

to evaluate arterial blood flow in people with liver cirrhosis. Liver span, shape echotexture, surface irregularity, 

nodularity portal vein measurement, and portal vein doppler are only a few of the parameters that are 

determined throughout the process.2-4. 

The arterial resistance index (RI) is the doppler US measure most frequently employed in clinical 

investigations to calculate intrahepatic vascular resistance. Liver fibrosis relates to a hepatic artery RI >0.70.5-8. 
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To predict survival in patients with cirrhosis of the liver scheduled for transjugular intrahepatic 

portosystemic shunt, the Model for End-Stage Liver Disease (MELD) score was created in 2000 (TIPS).2 The 

distribution of donated livers for transplant is decided using the MELD grading method, which was created to 

predict short-term mortality in patients with liver cirrhosis.3,9,10 Serum bilirubin, serum creatinine, and the 

international normalized ratio of prothrombin time (INR) are three straightforwardly measurable objective 

biochemical markers that form the basis of the MELD score. In patients with cirrhosis who are listed for 

orthotopic liver transplantation, the MELD score is a highly accurate predictor of 3-month mortality.9,10 An 

increasing MELD score is linked to worsening hepatic dysfunction and a higher chance of dying within three 

months in cirrhotic patients. 

To prioritize patients for organ transplants based on severity and three-month survival rates, the United 

Network for Organ Sharing first adopted the MELD score in 2002. Later, it was used by numerous hospitals and 

nations to rate transplant candidates and evaluate survivability, respectively.09-12. 

This study aims to investigate the link between hepatic arterial hemodynamic characteristics and the 

Model End-Stage Liver Disease (MELD) score. A commonly used standardized scoring system can be related to 

the parameters, which are assessed using ultrasonography Doppler to assess the patient's severity and likelihood 

of survival. 

 

II. Material And Methods 
The material for the present study is patients coming to the department of radiodiagnosis for abdominal 

ultrasound and clinically diagnosed with Chronic Liver Diseases (CLD) at Hanagal Shri Kumareshwara 

hospital, Bagalkot. 

Study Design: Cross sectional study 

Study Location: This was a tertiary care teaching hospital-based study done in Department of Radiodiagnosis, 

at S Nijalingappa Medical College and HSK Hospital, Bagalkot, Karnataka, India.  

Study Duration: February 2021-April 2022 

Sample size: 30 patients. 

Sample size calculation: Sample size estimation was done using Medcalc software. 

At 95% confidence level, and 95%power of the study α(two-tailed) = 0.050and at 95% confidence level. 

Β= 0.200 and 80% of power of the study. The standard normal deviate for α=Zα=1.960 

The standard normal deviate for β=Zβ=0.842. Sample size estimated is 26, which is taken as 30.  

Formula used: N = ([Zα + Zβ]/C) 2 +3, where C=0.5*loge([1+ r]/[1− r]) 

Subjects & selection method: The material for the present study is from patients coming to the department of 

Radiodiagnosis for abdominal ultrasound and clinically diagnosed with Chronic Liver Diseases (CLD) at S 

Nijalingappa Medical College and HSK Hospital, Bagalkot. To meet the objectives of our study, a primary 

source of information technique was adopted with direct interview method using pre-tested semi-structured 

questionnaire and by doing abdominal ultrasound and doppler ultrasound of the hepatic artery by standard 

methods. 

 

Inclusion criteria: 

1. All patients diagnosed with chronic liver disease and are reporting for abdominal ultrasound. 

2. Patients who have given written informed consent. 

Exclusion criteria: 

1. Patients with renal diseases. 

2. Patients undergoing dialysis. 

3. Patients with cardiac illness. 

4. Patients diagnosed with carcinoma. 

5. Patients diagnosed with bleeding disorders. 

6. Patients of RTA/Hepatic injury patients. 

Procedure methodology 

After written informed consent was obtained, a well-designed questionnaire was used to collect the data 

of the recruited patients retrospectively. The questionnaire included socio-demographic characteristics such as 

age, gender, nationality, lifestyle habits like smoking and alcohol, and clinical and biochemistry laboratory 

investigations such as Serum bilirubin, Serum creatinine & PT INR. 

All patients will undergo ultrasonography of abdomen, using a curvilinear probe of 2 – 5Mhz, coupled 

with color Doppler equipment. The patient was asked to lie supine in a comfortable position while the USG was 

performed. Doppler waveforms were recorded for at least five seconds in suspended expiration (end expiratory).  
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Doppler studies were performed after overnight fasting. Doppler study was performed with Duplex Doppler 

apparatus with color Doppler sonographer and 3.75 MHz convex transducer is chosen for assessment of deep 

vessels. The Hepatic artery and portal veins best interrogated by Doppler ultrasound of porta hepatis using 

oblique intercostal scans. Parameters such as Hepatic artery Peak systolic velocity and Peak diastolic velocity 

calculated. Using these parameters Hepatic artery Resistive index (HARI) is calculated as follows: 

Hepatic artery Resistive index (RI) = (Peak systolic velocity - Peak diastolic velocity)/Peak systolic velocity. 

Model for End-Stage Liver Disease (MELD) score is a prognostic scoring system, based on laboratory 

parameters, used to predict 3-month mortality due to liver disease. MELD score was calculated in all patients of 

our study. MELD score uses the patient’s values for serum bilirubin, serum creatinine, and the international 

normalized ratio for prothrombin time (INR) to predict survival. It is calculated according to the following 

formula.  

0.957*log (creatinine mg/dl) + 0.378*log (total bilirubin [mg/dl]) +1.120*log (INR) + 0.643. 

 MELD scores range from 6 to 40; the higher the score, the higher the 3-month mortality related to liver 

disease. In interpreting the MELD score in hospitalized patients, the 3-month mortality is: 

 

MELD score  Mortality at 3 months  

40 or >  71.3% mortality  

30 – 39  52.6% mortality  

20 – 29  19.6% mortality  

10 – 19  6% mortality  

< 9  1.9% mortality  

 

Statistical analysis 

Data was entered in an excel sheet and analyzed using the Statistical Package for the Social Sciences 

19 (SPSS Inc. Chicago). Results were presented in tabular and graphical forms Mean, median, standard 

deviation and ranges were calculated for quantitative data.  The Chi square test was applied for proportions. 

Later appropriate tests of significance were applied. P<0.05 were considered as statistically significant. 

 

III. Result 
The correlation between resistive index and MELD score was statistically significant with correlation co-

efficient of 0.735 and p-value of <0.001. The correlation between PSV and MELD score was statistically 

significant with correlation co-efficient of 0.452 and p-value of 0.012. 

Table no 1 shows our study's etiology of chronic liver disease. We found that most of the patients were alcoholic 

(50%), which was the cause of chronic liver disease, followed by hepatitis  (33.3%) 

Table no 1: Distribution of the etiology of chronic liver disease. 
Etiology Frequency Percentage 

Hepatitis  10 33.3% 

Alcohol 15 50% 

Non-alcoholic fatty liver disease 3 10% 

Autoimmune liver disease 1 3.3% 

Wilson's disease 1 3.3% 

Total 30 100% 
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Table no 2: Shows the mean values of biochemical parameters like serum bilirubin, serum creatinine, and INR. 

The mean serum bilirubin was 4.7±3.54 mg/dl, our study's mean serum creatinine levels were 1.7±0.82 mg/dl, 

and the mean INR was 1.59±0.71. The mean values of resistive index (RI) and MELD score. The mean resistive 

index was 0.77±0.13, The mean MELD score was 20.52, with a SD of 7.06 

 

Table no2: Mean values of biochemical & other parameters   
Biochemical parameters Mean ± SD 

Serum bilirubin (mg/dl) 4.7±3.54 

Serum creatinine (mg/dl) 1.7±0.82 

INR 1.59±0.71 

Hepatic artery RI 0.77±0.13 

MELD Score 20.52±7.06 

 

Table no3: Shows there was a statistically significant correlation with biochemical parameters like serum 

bilirubin and serum creatinine (p<0.05). We found a significant positive correlation between MELD score and 

doppler parameters like resistive index (p<0.05). 

 

Table no 3: Correlation of MELD score with biochemical, USG, and doppler parameters.   
MELD score Correlation coefficient p-value 

Serum bilirubin 0.4085 0.025 

Serum creatinine 0.7364 <0.001 

INR 0.637 <0.001 

Liver size -0.5292 0.003 

Resistive index 0.735 <0.001 

 

IV. Discussion 
The diagnosis and therapeutic management of patients with chronic liver disease depend on an accurate 

assessment of the degree of hepatic fibrosis. Despite being the gold standard for cirrhosis and fibrosis diagnosis 

and grading, a percutaneous biopsy is an intrusive procedure and cannot be utilized for follow-up. Furthermore, 

20% to 30% of patients experience erroneous negative results from histological analysis of liver biopsy tissues 

due to improper collection.14 Because of this, non-invasive techniques for identifying liver fibrosis and cirrhosis 

are increasingly important. 

Measurement of the relative flow or velocity in the hepatic artery or vein and in the portal vein has 

been the focus of such research because Doppler US enables quantitative blood flow measurement to the liver. 

As a result, many researchers have investigated the utility of Doppler US as a non-invasive method of 

determining the degree of hepatic fibrosis.3-8,14,15.  

Hence the present study was planned to determine the relationship between Model End-Stage Liver 

Disease (MELD) score and hepatic arterial hemodynamic parameters, Resistive index (RI) measured via 

ultrasound Doppler. 

According to this study, hepatitis virus infection (33.3%) and heavy alcohol intake (50%) were the 

main risk factors for CLD. These results were close to those of research conducted in Lagos, Nigeria, by Lesi et 

al.16, in which 58% of CLD patients tested positive for hepatitis B, and 12% tested positive for hepatitis C. The 

study by Nwokediuko et al.17 in Enugu, Nigeria, in which 49.4% of CLD patients tested positive for hepatitis B 

and 8.4% for hepatitis C, also had findings similar to this one. However, 74.3% of the participants in a different 

study by Nwokediuko et al.18 was positive for hepatitis B. The most significant causes of chronic liver disease, 

such as liver cirrhosis and liver cancer, which ultimately lead to early death, have been identified as hepatitis B 

virus and hepatitis C virus.19 

According to Ohnishi et al. and Sacerdoti et al. investigations, portal and splanchnic circulation 

alterations are a hallmark of liver cirrhosis.5,20-22 Splanchnic vasodilation is linked to increased portal venous 

blood flow resistance. Doppler ultrasonography has been used as a non-invasive approach to assess renal and 

portal hemodynamics. Cirrhotics have been observed to have poor portal vein flow. 

Hepatic artery RI values were found to be elevated in earlier research on individuals with chronic liver 

disease, which was assumed to be connected to the structural alterations in the liver that occur as the disease 

severity increases.7,8 According to a recent study by Piscaglia et al.7, a rise in the RI value is associated with an 

increase in the histologic fibrosis score. However, necrosis or inflammation was not associated with the overall 

histologic score. The RI value is typically influenced by various factors, such as patient age and heart rate, and 

most studies have found no association between the RI value and histological findings.3 

The MELD scoring system was created to address the shortcomings of the Child-Pugh rating in patients with 

end-stage liver disease. It has been proven that the MELD score estimates 3-month survival more correctly than 

the Child-Pugh score.23 
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There is only one study in the literature that examined individuals with chronic liver disease and 

compared the MELD score and etiological variables. Angermayr et al.24 found no statistically significant 

difference between the groups in the 3-month period when they evaluated the etiology-based MELD score and 

survival in patients with alcohol- and viral-induced cirrhosis. However, during a 12-month period, patients with 

viral hepatitis-induced cirrhosis had MELD scores that were considerably higher and a worse survival rate. They 

provided the following explanation for their findings: liver disease advances in people with untreated viral 

hepatitis and in people who are not responsive to treatment, but it does not advance in people with alcohol-

induced cirrhosis because these people stop drinking after receiving a diagnosis. 

As a result, unlike individuals with hepatic cirrhosis, patients with alcohol-induced cirrhosis do not 

have a significant increase in the MELD score over time. The MELD score and the etiological variables for liver 

cirrhosis were not significantly correlated in the current investigation; however, the MELD score was only 

calculated once when Doppler US was conducted. 

The MELD score and the hepatic artery RI are strongly associated with the current report. In a study by Westra 

et al.25 including 38 kids with end-stage liver disease, it was discovered that the hepatic artery RI value had 

significantly increased. Additionally, it was noted by Iwao et al.26, Sacerdoti et al.5, and Westra et al.25 that 

cirrhosis patients had considerably higher hepatic artery RI and PI values. 

In a comparable study, Yan et al.127 examined the MELD score and the extent of liver fibrosis in 53 

patients with liver cirrhosis and found a correlation between the two measures. The individuals in the current 

study who scored the highest for MELD also had the highest hepatic artery RI values.  

Iwao et al.26 reported that cirrhotic patients' hepatic artery buffer capacity was considerably lower than 

healthy controls. Despite compensatory alterations in portal venous flow, the portal vein cannot make up for 

variations in flow and pressure that occur in the hepatic artery. Additionally, because the portal vein is made up 

entirely of extrahepatic splanchnic blood flow, it cannot regulate its flow. As a result, changes in portal vascular 

flow or resistance cannot make up for changes in hepatic artery perfusion. 

Sacerdoti et al.5 observed that the hepatic artery PI value is higher in cirrhotic patients than in healthy 

individuals, which is consistent with our findings. Iwao et al.26 reported that patients with cirrhosis and portal 

hypertension (PHT) had higher hepatic artery PI values than healthy controls. 

More and more studies are using the MELD score system to evaluate the prognosis of hepatic parenchymal 

disorders. The MELD score is typically selected over alternative scoring systems because it is an objective 

indicator based on accepted laboratory data that can precisely determine prognosis. 

V. Conclusion 

The death rate from chronic liver disease has increased significantly in recent years. A practical, non-

invasive alternative that offers precise information on the location and kind of chronic liver disease is color 

Doppler sonography. In individuals with chronic liver disease, we saw a substantial correlation between the 

MELD score and the hepatic artery RI value. The current results further suggest that Doppler US can offer 

helpful information for determining the prognosis in individuals with chronic liver disease. 
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