
Intrarenal resistance index for the assessment of early renal 
impairment in patients with liver cirrhosis 

 

THESIS 

Submitted for the fulfillment of the requirement of M.sc.degree of Internal Medicine 

Presented by 

                        KAREEM ESSAM ELDIN HADAD 

Under supervision of 

                      DR.ROKAYA ABDELAZIZ 
Professor of Internal Medicine 

Faculty of Medicine 

Cairo university 

DR.MOHAMED ELBASEL 
Lecturer of Internal Medicine 

Faculty of Medicine 

Cairo university 

DR. KHALED ELKAFFAS 
Lecturer of Radiodiagnosis  

Faculty of Medicine 

Cairo university 

2009 

 

 



 
 
 
 
 
 

 بسم االله الرحمن الرحيم                                                       
 
 
 

"رب إنى لما أنزلت إلى من خير  فقير"  
 
 
 

                                                  
صدق االله العظيم                                                      

 
٢٤آيه-سورة القصص  

 
 
 
 

 



‐  - 
 

 
                                      ACKNOWLEDGMENT 

 

      I wish to express my deepest gratitude to Prof. Dr. ROKAYA 

ABDELAZIZ, Prof. of Internal Medicine , Faculty of Medicine, Cairo 

University for her constant guidance, Constructive supervision and 

following the performance and progress of this thesis. I much benefited 

from her creative thinking, valuable suggestions and constructive 

criticism. 

 

 

     I am greatly indebted to Prof. Dr. MOHAMED ELBASEL, Lecturer 

of Internal Medicine , Faculty of Medicine, Cairo University for his 

constant guidance and valuable assistance in reading, revision and 

discussion of all results of this thesis. 

 

 

     I would also like to express my gratitude and appreciation toward 

Prof. Dr. KHALED ELKAFFAS, Lecturer of  Radiodiagnosis , Faculty 

of Medicine, Cairo University for his effective work and sharing in 

interpretation and analysis of the results of this thesis . 

 

 Finally, I appreciate the cooperation of our dear patients, I hope this 

work offers a chance for a better state of health which they deserve after 

their long pains and suffering. 

 

 

                                                        KAREEM ESSAM ELDIN HADAD

1



‐  - 
 

Abstract 
 

 
Title:  Intrarenal resistance index for the assessment of early renal 

function impairment in patients with liver cirrhosis. 

Background:   Kidney dysfunction commonly develops in patients 

with liver cirrhosis. Renal failure develops due to renal vascular 

constriction and can be present weeks or even months before clinical 

signs or increased levels of blood urea nitrogen or serum creatinine 

concentrations become detectible. In this study we analyze the value of 

renal arterial resistance index, measured by duplex-Doppler 

ultrasonography for detecting early impairment of renal function in 

patients with liver cirrhosis.                                                                          

Objectives:  to illustrate that the Intrarenal Resistive Index (RI 

)measurement is a predictor of renal vasoconstriction and serves to detect 

early renal function impairment in cirrhotic patients. The diagnosis of 

elevated RI may be taken into account in the clinical management of 

these patients. 

Methods:   Subjects were divided into 3 groups containing 30 patients 

with liver cirrhosis and ascites, 30 patients with liver cirrhosis without 

ascites, and 15 control subjects. All patients underwent abdominal 

ultrasound examination with renal RI measurement and correlation with 

laboratory results for renal function.                                                                                       

Resuts:   RI was significantly higher in ascitic patients compared to 

non-ascitic patients (0.74 vs. 0.67, p<0.01) and in non-ascitic patients 

with liver cirrhosis than in control subjects (0.67 vs. 0.62, p<0.01). 48% 
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(19/40) of patients with liver cirrhosis and normal serum creatinine 

concentration showed elevated RI levels. 

Conclusion:  Intrarenal RI measurement is a predictor of renal 

vasoconstriction and serves to detect early renal function impairment in 

cirrhotic patients. The diagnosis of elevated RI may be taken into account 

in the clinical management of these patients. 

Keywords:  Resistance Index, Hepatorenal Syndrom, Liver Cirrhosis. 

 

  

3



‐  - 
 

List of contents 

 
List of Tables 5 

List of Figures 6 

List of charts 7 

List of Abbreviations 8 

Introduction 
 

9 

Aim of the work 
 

10 

Review of Literature 
 
       CHAPTER 1:Liver cirrhosis 

 

11 

      CHAPTER 2 :Hepatorenal syndrome 40 

Patient & Methods 55 

Results 58 

Discussion 72 

Summary and Conclusion 77 

References 79 

Arabic Summary 87 

 

 

4



‐  - 
 

List of tables 

 
• Table ( 1 ):  Characteristics of the three groups.                     P (59) 

• Table ( 2 ):  mean and standerd deviation of resistive index (RI) in 

both group ( I ) & group ( II ) show p value < 0.001. High                         

statistically significant correlation.                                          P (65)  

• Table ( 3 ):  mean and standerd deviation of resistive index (RI) in 

both group ( I ) & group ( III ) show p value < 0.001.  High 

statistically significant correlation.                                          P (67) 

• Table ( 4 ):  mean and standerd deviation of resistive index (RI) in  

both group ( II ) &  group ( III ) show p value < 0.001.  High 

statistically significant correlation.                                          P (66) 

• Table ( 5 ) : shows that there is no significance difference in 

creatinine clearance between  group ( I ) & ( II ) .                   P (67) 

 

 

 

 

 

 

 

 

 

5



‐  - 
 

List of figures 
 

 
Fig.1           liver cirrhosis.                                                                 P (11) 

Fig.2           correlation between clinical features  

                    & pathophysiology of  ascites  & HRS.                        P (46)                            

Fig.3           TIPS, shown in progress.                                           P (51) 

Fig.4           Normal resistive index in 25-year- 

                      old healthy woman.                                                     P (57) 

 

 

 

 

 

 

 

 

 

 

 

6



‐  - 
 

 

List of charts 
Chart ( 1 ): represents the distribution of R.I.  of 30 cases of  group ( I ) patients with 

liver cirrhosis and ascites showing  that it ranges from minimum 0.61 to  maximum  

0.88.                                                                                                             P (60) 

Chart ( 2 ) : represents the distribution of R.I. of 30 cases of group ( II ). patients with 

liver cirrhosis without ascites showing that  it ranges from minimum 0.6 to  maximum 

0.71.                                                                                                            P (61) 

Chart ( 3 ) : Level of R.I. through 15 cases of group ( III ) as a control group . it 

ranges from minimum 0.57 to  maximum with 0.61.                                           P (62) 

Chart ( 4 ) :  Mean & SD of resistive index (R.I) in the three groups.               P (63) 

Chart ( 5 ) : it shows that  ( RI ) is  inversely correlated with  the creatinine clearance 

in group   ( I )  with  r  = - 0.25 .                                                                   P (64) 

Chart ( 6 ) : it shows that ( R.I.) is  inversely correlated with the creatinine clearance 

in group    ( II )  with  r  = - 0.35.                                                                         P (65) 

Chart ( 7 ) : shows that the ( RI ) is  inversely correlated with prothrombin 

concentration in group ( I )  with r  = - 0.77.                                                      P (67) 

Chart ( 8 ) : shows  that there is no  significance difference between creatinine 

clearance in group ( I) &  group (II )  p value  > 0.05 .                                        P (68) 

Chart (  9 ) : shows that there is direct correlation between creatinine clearance and 

albumin in group ( I ) with r = 0.429.                                                                  P (69) 

Chart ( 10 ) : show the creatinine clearance mean & SD in the three groups.    P (70) 

Chart ( 11 ) : shows that the correlation coefficient  between R.I and albumin             

r = - 0.87 which indicate high inversely proportion correlation.                          P (71) 

 

 
7



‐  - 
 

LIST OF ABBRAVIATIONS 
 

A1AT            alph 1 antitrypsin  

ATN              acute tubular necrosis 

DSRS            distal splenorenal shunt 

GFR              glomerular filtration rate     

HAV              hepatitis A virus 

HBV              hepatitis B virus        

HCC              hepatocellular carcinoma 

HCV               hepatitis C virus   

HDV               hepatitis D virus 

HRS               hepatorenal syndrom   

INR                 international normalized ratio      

MARS             molecular adsorbants recirculation system 

MELD             model for end stage liver disease 

N                     number of cases 

NAFLD           non alcoholic fatty liver disease 

NASH             non alcoholic steatohepatitis 

NSAIDS          non steroidal antiinflamatory drugs 

PBC                primary biliary cirrhosis 

PSC                primary sclerosing cholangitis 

RI                    resistive index 

SBP                spontaneous bacterial peritonitis 

SD                  standerd deviasion 

TIPS               transjugular intrahepatic portosystemic shunt 

UDCA             ursodeoxycholic acid 

UNOS             united network for organ sharing 

8



‐  - 
 

Introduction 

 
Liver cirrhosis, most frequently caused by hepatitis C or alcoholism, was 

the 12th leading cause of death in the United States in 2000, accounting 

for more than 25,000 deaths. (Ginès et al.,2004) 

In Egypt, schistosomiasis was traditionally the major cause of liver

disease. From the 1950s until the 1980s, the Egyptian Ministry of Health 

(MOH) undertook large control campaigns using intravenous tartar 

emetic, the standard treatment for schistosomiasis, as community-wide 

therapy. This commendable effort to control a major health problem

unfortunately established a very large reservoir of hepatitis C virus

(HCV) in the country. (Colli et al.,2008) 

 

Ascites is the most common complication of cirrhosis and is associated 

with a poor quality of life, increased risks of infections and renal failure, 

and a poor long-term outcome. The onset of ascites in a patient with 

cirrhosis signals the beginning of compromised quality and expectancy of 

life. This common complication of end-stage liver disease results from a 

complex pathogenesis that leads to marked renal sodium and water 

retention. (Ginès et al.,2005) 

Kidney dysfunction commonly develops in patients with liver cirrhosis. 

Renal failure develops due to renal vascular constriction and can be 

present weeks or even months before clinical signs or increased levels of 

blood urea nitrogen or serum creatinine concentrations become detectible. 

( Kastelan  et al.,2004) 
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Studies of renal perfusion when kidney function tests are still normal 

could be useful to understand the pathophysiology of functional kidney 

impairment in cirrhosis; currently, this requires invasive methodology. 

Duplex doppler ultrasonography allows noninvasive evaluation of 

intrarenal arterial resistances. (David.,et al 2006) 

 

AIM OF THE STUDY 

The purpose of this study is to illustrate intrarenal resistance index (RI) 

measurement by duplex doppler ultrasonography in patients with liver 

cirrhosis with or without ascites  as a predictor of renal vasoconstriction 

and serves to detect early renal function impairment in cirrhotic patients. 
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 What are the common causes of cirrhosis? 

1. Chronic viral hepatitis: Most patients infected with hepatitis B 

virus and hepatitis C virus develop chronic hepatitis, which, in 

turn, causes progressive liver damage and leads to cirrhosis, and, 

sometimes, liver cancers.  

The common types of viral hepatitis: 

Hepatitis A 

Viral hepatitis A (HAV) accounts for about 150,000 of the 

500,000-600,000 new cases of viral hepatitis that occur each 

year in the United States. The hepatitis caused by HAV is an 

acute illness (acute viral hepatitis) that very rare becomes 

chronic. At one time, hepatitis A was referred to as 

"infectious hepatitis" because it could be spread from person 

to person like other viral infections. Infection with hepatitis 

A virus can be spread through the ingestion of food or water, 

especially where unsanitary conditions allow water or food 

to become contaminated by human waste containing 

hepatitis A . Hepatitis A typically is spread among 

household members and close contacts through the passage 

of oral secretions  or stool (poor hand washing). It also is 

common to have infection spread to customers in restaurants 

and among children and workers in day care centers if hand 

washing and sanitary precautions are not observed. (Arroyo  

et al., 2002) 
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Hepatitis B 

There are 200,000-300,000 new cases of viral hepatitis B 

(HBV) infection each year in the United States. Type B 

hepatitis was at one time referred to as "serum hepatitis," 

because it was thought that the only way hepatitis B virus 

(HBV) could spread was through blood or serum containing 

the virus. It is now known that hepatitis B can spread by 

sexual contact, the transfer of blood or serum through shared 

needles in drug abusers, accidental needle sticks with 

needles contaminated with infected blood, blood 

transfusions, hemodialysis, and by infected mothers to their 

newborns. The infection also can be spread by tattooing, 

body piercing, and sharing razors and toothbrushes (if there 

is contamination with infected blood). About 6-10% of 

patients with hepatitis B develop chronic HBV infection 

(infection lasting at least six months and often years to 

decades) and can infect others as long as they remain 

infected. Patients with chronic hepatitis B infection also are 

at risk of developing cirrhosis, liver failure and liver cancer. 

It is estimated that there are 1.2 million people in the United 

States and 200-300 million people world-wide who suffer 

with chronic hepatitis B infection. (Han and Ginès., 2004)  

 

Hepatitis C 

There are about 150,000 new cases of hepatitis C each year. 

Type C hepatitis was previously referred to as "non-A, non-
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