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Original Article 
 
 

Sensitivity and Specificity of 
Ultrasonography in the Early 
Diagnosis of Liver Fibrosis Stage in 
Patients with Chronic Liver Disease 
 
Objective: To determine the sensitivity, specifity, positive predictive value (PPV) and 
negative predictive value (NPV) of ultrasound in the detection of fibrosis stage in chronic 
liver disease (CLD). 
Study Design: Comparative cross sectional 
Place and duration of Study: The study was conducted in the Radiology department of 
KRL hospital Islamabad with the collaboration of Pathology department of the same 
hospital from February 2006 to September 2006. 
Materials and Methods: 50 patient were included in the study with history of CLD based 
on the detection of persistently raised levels of alanine transferase (ALT) having positive 
polymerase chain reaction for hepatitis B virus (HBV) or C virus (HCV) and who were 
planned to undergo biopsy. Patients who were more than 70 years of age, had a previous 
histopathlogical diagnosis and were on iterferon therapy were excluded. All transabdominal 
ultrasound (TAS) were carried out by senior radiologists and results were compared with 
the histopathlogical diagnosis. 
Results: Trans abdominal ultrasound (TAS) had a sensitivity of 68.18% and specificty of 
14% in comparison with the gold standard for liver biopsy. The PPV was 78% and NPV was 
77%. 
Conclusion: A fibrosis grade can be established with the use of TAS which can be fairly 
useful for the diagnosis and follow up of patients with CLD. 
Key Words: Trans abdominal ultrasound, Fibrosis, Chronic liver disease. 
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Introduction 

 
Ultrasound is the initial examination performed 

in most patients with suspected hepatic or splenic 
abnormality. Interogation with ultrasound is best 
performed using a 5 MHz curvilinear probe but in large 
patients, a low frequency probe may be necessary. The 
liver is divided in to right and left lobes by the middle 
hepatic vein. Further division in to segmental anatomy is 
achieved by the course of the right and left hepatic veins 
and right and left portal vein branches.1,2 
   Normal portal venous flow is hepatopetal and is 
usually monophasic with some fluctuation due to 
respiratory and cardiac activity. Thus when color flow is 
used to assess the portal vein flow in the liver, it will 
conventionally appear red. Under the normal 
circumstances approximately three quarters of the liver 

perfusion is supplied by the portal vein1 which 
predominantly supplies hepatic sinusoids whereas the 
connective tissues and biliary ducts of the portal triads 
are perfused predominantly by the hepatic artery. 
 Hepatic artery can be identified in most patients 
lying between portal vein and common bile duct at 
portahepatis.In small percentage of the patients this 
relationship is altered and hepatic artery may lie anterior 
to the bile duct.  
 There are usually three hepatic veins-right, 
middle and the left, which drain into the IVC. These may 
be differentiated from the portal vein radicles not only by 
their anatomical location and pattern of drainage but 
also from the lack of reflectivity of their walls as seen in 
the portal vein radicles. The hepatic veins have a 
characteristic triphasic waveform, which reflect right 
atrial and inferior venacava pressure. Loss of triphasic 
waveform is seen in patients whose livers have lost 
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compliance, for example in cirrhosis acute hepatitis and 
liver transplant rejection.2 
 Stage of liver fibrosis in patients with chronic 
liver disease due to infection with HBV or HCV has a 
pivotal role in the therapeutic options and predicting the 
prognosis. Liver biopsy is considered to be the gold 
standard for diagnosing the liver fibrosis stage and 
predicting the outcome of disease. Although a 
percutaneous liver biopsy is considered relatively safe, it 
is still associated with risk of complications, patients 
discomfort and high cost.3In addition, liver biopsy may 
lead to false negative results due to inadequate tissue 
sampling. Therefore there is a need to develop a simple 
reliable and non-invasive modality in order to assess the 
liver fibrosis stage4 Ultrasound is accurate in predicting 
the final diagnosis in patients with compensated chronic 
liver disease and identify cirrhosis in the absence of 
typical histopathlogical pattern. Ultrasonography 
performed before a liver biopsy identifies areas of 
suspicious and diseased tissues and defines anatomy of 
the liver and the relative positions of the gallbladder, 
lungs and kidneys. Fibrotic changes can be detected by 
assessing the various ultrasound findings such as liver 
size, bluntness of edges, coarseness of liver 
parenchyma, and nodularity of liver surface, sizes of 
lymph nodes around hepatic artery, the irregularity and  
narrowness of the inferior vena cava ,portal vein velocity 
or spleen size5Indeed a few reports have demonstrated 
no consistent correlation between the grey scale 
ultrasound findings and  histological findings thus 
claiming that grey scale ultrasound is unreliable for 
grading and staging the degree of liver damage6 

Furthermore these findings largely depend upon the 
equipment used7 However the recent advances in the 
ultrasound technology have improved the diagnostic 
accuracy for fibrosis in patients with CLD. Therefore, 
this study shall be conducted to establish the accuracy 
of modern ultrasound in the early detection of liver 
fibrosis stage in CLD.  
 Chronic hepatitis B virus (HBV) infection 
affects 350 million individuals globally. Approximately 
15-40% may develop serious complications, including 
end-stage liver disease and hepatocellular  
carcinoma.8Patients with significant hepatic 
inflammation and fibrosis are at the highest risk of these 
complications.9  
 Hepatitis C is a viral infection of the liver 
which had been referred to as parenterally transmitted 
"non A, non-B hepatitis" until identification of the 
causative agent in 1989.   
 HCV is a major cause of acute hepatitis and 
chronic liver disease, including cirrhosis and liver 
cancer. The major causes of HCV infection worldwide 
are use of unscreened blood transfusions, re-use of 
needles and syringes that have not been adequately 
sterilized.10   

 Worldwide seroprevalence of hepatitis B and 
C virus is 55% and 1%, respectively.11The prevalence is 
much more in Eastern countries including Indo-Pak, 
China, Philippines. In the previous years more cases of 
hepatitis B were diagnosed but lately it has been found 
that hepatitis C has alarmingly increased in 
Pakistan.12,13  

 Hepatitis C is caused by hepatitis C virus. It is 
a single stranded RNA virus. It consists of a single 
strand RNA surrounded by core (the nucleocapsid), 
which is, in turn, surrounded by 2 envelope proteins12 
 Hepatitis B virus infection’s incubation period 
from acute exposure to onset of symptoms is 80-120 
days. In acute infection markers of active viral 
replication HBsAg and HBV DNA become detectable 
after inoculation. The biochemical diagnosis of acute 
hepatitis is made on detection of serum bilirubin and 
aminotransferase levels.14  

 Hepatitis B and C are transmitted parenterally 
mainly as a result of blood to blood contact, including 
injury with contaminated sharp instrument and sharing 
of needles by drug users. Several contacts and perinatal 
transmission from mother to child are also 
important.15Screening of blood for HBV and HCV has 
significantly reduced transfusion associated hepatitis.16 

 The present study was undertaken to 
determine the diagnostic accuracy of ultrasound in 
detecting stage of liver fibrosis in CLD patients. 

 

Materials and Methods 
 
It was a Cross sectional comparative study conducted in 
the Radiology department of KRL Hospital Islamabad, in 
collaboration with the Pathology department of the KRL 
hospital. 

Duration of the study was six months.. It was 
carried out from February 2006 to September 2006. 
Taking into account the record of previous two years I 
got 50 patients in the six months time period. Therefore 
we restricted our sample size to 50 patients. Non-
probability, purposive sampling technique was used. 
History of chronic liver disease based on the detection 
of persistently raised levels of alanine transferase and 
positive polymerase chain reaction were the inclusion 
criteria. Exclusion criteria were patients with extreme of 
ages, patients who had a previous histopathology 
diagnosis and patients who were on interferon therapy. 
The patients fulfilling the inclusion criterion were 
subjected to abdominal ultrasound. Later on findings 
were confirmed by histopathlogical findings. All scans 
were carried out using ALOKA Prosound 4000 SSD 
machine. The procedure was carried out using a 3.5 
MHz convex curvilinear transducer and observation 
were made according to the ultrasound score system. 
The ultrasound score system was determined from the 
right and left lobes of liver and average score for each 
parameter were calculated as given in table I: 
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Liver biopsy specimen was obtained from the 
anterior segment of right lobe of liver in each patient.  
An experienced pathologist without any knowledge of 
the clinical details and the ultrasound findings reviewed 

all the slides. The Modified histological Activity index 
staging, architectural changes, fibrosis, and cirrhosis 
scoring system was used, which is as follows, 

 
Table:I: Ultrasound Parametrs To Detrmine Liver Fibrosis In CLD 

 
• No fibrosis- 0 
• Fibrous expansion of some portal areas with or 

without short fibrous septa -1 
• Fibrous expansion of most portal areas with or with 

out short fibrous septa -2 
• Fibrous expansion of most portal areas with 

occasional portal-to-portal bridging -3 
• Fibrous expansion to portal areas with marked 

bridging (P-P) as well as portal to central4 
• Marked bridging portal to portal and portal to central 

with occasional nodules (incomplete cirrhosis) -5 
• Cirrhosis probable or definite- 6 

Data were stored and analyzed by SPSS 
version 10.0.Sensitivity specificity, PPV and NPV of 
ultrasound were calculated taking histopathlogical 
findings as gold standard. Frequencies and percentages 
were calculated for various ultrasound findings. A 2x2 
table was used to calculate sensitivity, specificity, 
positive predictive value and negative predictive value of 
TAS. 

Results 
 
Total of 50 patients were included in our study.  

They had a strong clinical and biochemical evidence of 
hepatitis B and C. Biopsy was planned in all of them, 
which was done after the ultrasound. Major indications 
of ultrasound were to establish the liver status/fibrosis 
prior to undergo for biopsy. 
 

Trans abdominal ultrasound was done on all 
the 50 patients, and 38% showed fibrosis on ultrasound 
and 62% did not show any evidence of fibrosis. Biopsy 
was done on all the 50 patients and results showed 56% 
patients had fibrosis and 44% did not have 
histopathological evidence of fibrosis. 

Blunting of ultrasound edge was seen in 32%of 
cases and 68% of cases showed sharp edge. 
Coarsening of parenchymal echotexture were seen in 
24% of cases and76% of cases showed homogeneous 
parenchymal echotexture. In comparison to that 
histopathlogical analysis showed fibrosis in 44% of 
cases and 56% did not show fibrosis on histopathology. 
Sub hepatic boarder showed irregularity in 36% of cases 

and 64% of cases did not show any irregularity. Liver 
edge, surface and parenchymal echotexure were taken 
as ultrasonic features for determining fibrosis on 
ultrasound. Figures I to II are the ultrasound images 
delineating these parameters. Accumulated scores of 
liver edge, surface and parenchymal echotexture were 
analyzed. It showed fibrosis in 38% 0f cases and 62% 
cases did not show fibrosis according to ultrasonic 
parameters. All these patients underwent biopsy and 
44% cases showed fibrosis and 56% did not show 
fibrosis in them.  

 
 

 
 
 
 
 
 
 
 

Figure I: Coarsening of Parenchymal 
Echotexture Gall bladder also shown 

 
 
 
 
 
 
 

 

 
Figure II:  Mild Irregularity of Sub hepatic 

border 

 Score 0 Score 1 Score 2 Score3 
Edge Sharp Mildly blunted edge Blunted edge  

Sub hepatic border Smooth Mildly irregular Irregular Highly irregular 
Parenchymal echo 

texture 
Fine Mildly coarse coarse Highly coarse 
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Discussion 
 
In this study TAS had a sensitivity of 68.18% 

and specificity of 14% in comparison with gold standard 
biopsy. The positive predictive value was 78% and 
negative predictive value of 77% . The reason for having 
specificity of 14% can be because of smaller sample 
size. 

In this study an attempt was made to find out 
the diagnostic accuracy of trans abdominal ultrasound in 
the diagnosis of fibrosis in patients with chronic liver 
disease, and also devising a score system to different 
patients with CLD with minimal or no fibrosis. Results 
were compared with gold standards of biopsy. 

My hypothesis was that TAS is diagnostically 
significant in the detection of fibrosis in patients with 
CLD. Our study showed higher sensitivity but lesser 
specificity of TAS. 

Different studies have been done in this 
regards showing the importance of the early diagnosis 
of fibrosis in patients with CLD. Study done in The 
National University of Malaysia from January 1998 to 
March 2001 on 151 patients showed sensitivity of 
ultrasound in diagnosing cirrhosis was 37.5%. The 
positive predictive value was 35.3%.17 It was argued 
that high frequency probe (7.5Hz), which was used by 
Ferral etal and Semonovskys had the advantage of 
detecting surface nodularity of liver.17 

Our study was showing sensitivity of 68.14% 
and specificity of 14% in comparison with gold standard 
biopsy. Even though the sensitivity was higher than 
Ladenheim et al18 it was lower than compared to other 
studies where the sensitivity of as high as 91.9% was 
reported. Again the use of high frequency probe and 
operator dependency was considered the reason for 
this.19, 20 

Echocoarseness and sub hepatic irregularity 
are subjective signs, which were used in our study. 
Weickert etal conducted a prospective study on 100 
patients by doing their ultrasound prior to biopsy also 
following the similar parameters laid down in our study. 
Results showed ultrasound examination of 55% and 
specificity of 86%. 

A very important aspect of ultrasound 
examination was highlighted by them was that 
evaluation of heart pulsations on the liver surface 
improves the ability of ultrasound to diagnose liver 
cirrhosis; therefore it should be an integral part of 
routine sonographic examination of liver.20 

Out of 50 patients in our study using standard 
ultrasound parameters 15 were found true positive and 
24 patients were true negative while 4 false positive and 
7 false negative were found, giving a positive predictive 
value of 78.95% and negative predictive value of 
77.42%. These values were almost reaching the values 
of study conducted by Ferral etal who showed positive 

and negative predictive values of 80%and 85% 
respectively.17 

Rong Qin Zheng etal in their study evaluated 
ultrasound predictors for the evaluation of hepatic 
inflammation and fibrosis degree in chronic hepatitis and 
also did USG comparison with serology and 
histopathology. The study showed the diagnosis 
accuracy of ultrasound was higher in moderate fibrosis 
than that of serology (P`0.01)  

While no significant difference was found in the 
general diagnostic accuracy of fibrosis as well as mild 
and severe fibrosis (P`0.05).False positive and false 
negative results were found when the diagnosis of 
compensated liver cirrhosis was made by ultrasound.21 
Because of ultrasound easy availability and no 
invasiveness it can be the investigation of choice in 
children. Jian an zhu did a study on 28 children with liver 
cirrhosis and then did percutaneous liver biopsy by 
ultrasound in them.After comparison of ultrasound 
findings with histopathology findings it was found the 
ultrasound was diagnostically accurate and it was their 
conclusion that ultrasound was reliable in diagnosing 
liver cirrhosis and its usefulness should be steered in 
the screening and follow up of high risk pediatrics 
patients.22 

Kitamura showed a new sonographic 
technique for detecting parenchymal stiffness of the 
liver. This technique measured the physiologic change 
in the diameter of the hepatic inferior vena cava. 

It was hypothesized that increased 
parenchymal stiffness due to fibrosis in cirrhosis may 
result in impaired change in venous diameter. Their 
conclusion was that change in the diameter of hepatic 
portion of inferior vena cava enhanced by deep 
inspiration might reflect the stiffness of liver parenchyma 
in addition under conditions that are ideal for the 
imaging of hepatic portion of inferior vena cava, 
detection of impairment of changes in the inferior vena 
cava diameter may be useful for the screening of 
chronic liver disease such as liver cirrhosis.23 

Mazahar in his unique study used Doppler 
technique for the evaluation of fibrosis in chronic 
hepatitis. They developed a Doppler index -called 
fibrosis index and did a prospective study to evaluate its 
efficacy in differentiation of cirrhosis of chronic hepatitis 
and they proved sensitivity specificity and accuracy of 
fibrosis index were 94.4%, 100%, and 96% 
respectively.24 

The multidimensional value of ultrasound is 
quite obvious. It has been extensively studied in the last 
two decades, but the result has been variable. 
T.Neshiura etal did ultrasound evaluation of liver fibrosis 
stage by the simultaneous use of low and high 
frequency probes. They followed the same course in 
their study like us by establishing the ultrasound 
parameters, such as liver edge, margins and 
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parenchymal echotexture. They found out that liver edge 
was not as specific for evaluation of liver fibrosis as 
margins and echo texture.3 

Although our study was limited on account of 
the relatively small number of patients due to less 
number of patients turnover in our hospital and strict 
inclusion criteria. Despite of that the scoring system we 
applied for predicting cirrhosis has a sensitivity of 
68.14%.The specificity is 14.29% which can be because 
of the smaller sample size taken during the study. 
Although the major drawback with ultrasound in 
comparison with histopathology has been considered to 
be the failure to detect mild fibrosis or none at all. Our 
scoring system provided the relatively accurate 
information of the liver fibrosis.  

In addition the scores proposed in our study is 
easy to obtain and can be applied in any ultrasound unit 
by utilizing regular commercially available ultrasound 
equipment. When an exclusion of liver cirrhosis is 
required then ultrasound alone is considered to provide 
sufficient information based on this scoring system.  
Furthermore if the histological analysis cannot 
determine the fibrosis stage correctly due to 
fragmentation and architectural distortion, then this 
ultrasound diagnostic modality for fibrosis could replace 
histopathology. 

Our study demonstrated that our ultrasound 
scoring system is clinically use full in demonstrating 
patients with CLD with mild or non-fibrosis, from those 
with mild to severe fibrosis.  

 

Conclusion 
 
A fibrosis grade can be established with the use of TAS 
which can be fairly useful for the diagnosis and follow up 
of patients with CLD. 
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