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Abstract:  
The most prevalent chronic liver disease globally is non-alcoholic fatty liver disease (NAFLD). It is frequently 

regarded as the hepatic component of metabolic syndrome and is connected to obesity, T2DM and dyslipidemia. 

Among NAFLD patients there are 2 categories simple steatosis and non-alcoholic steatohepatitis (NASH), the 

later can lead to cirrhosis. The gold standard for identifying NASH and distinguishing it from simple steatosis is 

a liver biopsy, but it is intrusive and costy. New methods for evaluating NAFLD, the presence or absence of 

NASH and the severity of any comorbid fibrosis or cirrhosis must be developed. In this review, we'll 

demonstrate  how to use transient elastography technique in FibroScan as a non-invasive tool (method) to 

identify patients with early disease  from those progressed to fibrosis. 

Aim of the work:  
To clarify the clinical application of FibroScan as a non-invasive imaging tool for the evaluation and diagnosis 

of NAFLD and to highlight any potential drawbacks. 
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Introduction: 
NAFLD is estimated to affect about 25% of the 

global population, making it the most prevalent 

chronic liver disease.  
(1) 

In the absence of any other causes of liver illness, 

NAFLD is characterized by the presence of hepatic 

steatosis affecting at least 5% of liver cells. The 

disease range from simple steatosis (NAFL) to the 

more severe non-alcoholic steatohepatitis (NASH), 

which affects 10 to 25% of cases. NASH can 

proceed to liver cirrhosis and other liver-related 

problems such hepatocellular carcinoma (HCC).  
(2)  

NAFLD can be diagnosed by the following criteria: 

imaging or histology that detect hepatic steatosis 

(HS) (with no other etiologies for HS), no 

concurrent other causes of chronic liver disease, and 

finally no history of major alcohol consumption.  
(3)

 

In order to distinguish simple steatosis from 

steatohepatitis, which are the first steps on the path 

to more severe and advanced stages of the disease 

such as fibrosis and cirrhosis, it is crucial to 

diagnose the disease as early as possible . 
(4) 
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The ideal tool for diagnosing NASH is liver biopsy. 

Grading and staging are traditionally included in the 

histological evaluation of NAFLD. Stages include 

grading of steatosis (from 1-3),  fibrosis (from 0-4) 

and grading of  inflammatory activity (from 1-3).  
(5)

  

Although rare but possible problems and sampling 

errors are linked to liver biopsy, as it is  invasive 

and expensive . 
(6) 

The degree of fibrosis, cirrhosis as well as the 

presence or absence of NASH are the main aim for 

which new tests being developed to evaluate 

NAFLD. The tests should be non-invasive, precise, 

repeatable, and reasonably priced to fulfill this goal. 

These noninvasive tests use serum biomarkers or 

radiographic techniques
.  (7) 

Ultrasonography, magnetic resonance (MRI)  and 

computed tomography (CT)) all are used in the 

radiological diagnosis of NAFLD. 
(8)

  FibroScan 

manufacturer has created the controlled attenuation 

parameter (CAP)  technique for reliable steatosis 

measurement.  
(9)

  The measurement is based on the 

observation that a fatty liver causes the amplitude of 

ultrasound waves to attenuate more quickly. 

Additionally, liver stiffness and CAP measurements 

can be taken simultaneously to assess liver fibrosis 

with high precision and repeatability. 
(10)

  

TE is carried out using a FibroScan instrument. It 

was the first tool made to assess liver elasticity in 

place of a biopsy. It is solely devoted to study of 

fibrosis of the liver. It makes use of a 5 MHz 

ultrasonic transducer that is mounted on the shaft of 

a piston that serves as a vibrator. Pushing a button 

causes low frequency (50 Hz) transient vibrations to 

be sent, and the resulting elastic shear waves travel 

through the tissues below. It is used to evaluate the 

elasticity of tissue in patients with chronic liver 

disease, to identify the level of fibrosis . 
(11)

  

The TE technique assesses liver fibrosis by 

observing the speed at which ultrasound waves go 

through the liver; as fibrosis advances, the liver 

tissue becomes harder and the waves move more 

quickly.  The degree of stiffness and thus the stage 

of liver fibrosis can be calculated using the wave 

propagation velocity. The primary ultrasound 

elastography techniques used to analyze the liver 

are TE, pSWE, and 2D-SWE. 
(12)

 There are various 

types of ultrasound elastography. 

The suggestions listed below can be followed when 

conducting an examination.  
(13) 

 

Guidelines for doing hepatic elastography 

 A strict routine must be followed. 

 The patient should avoid eating a 4-

hour before the exam. 

 To widen the intercostal space, the examination s

hould be done while the    patient supine or slight

ly to the left. 

 Measurments are taken using an intercostal 

method at optimal acoustical window location. 

 To prevent reverberation artifact, measurements 

should be obtained 1.5 to 2.0 cm below liver 

capsule. The optimum place for shear wave 

generation is between 4.0 to 4.5 cm from the 

transducer. 

 The liver capsule and the transducer should be pe

rpendicular. 

 Avoid selecting the region of interest near big 

blood vessels. 

 Based on the patient's body habitus, the right tran

sducer should be chosen. 

 For transient elastography and point shear wave 

elastography approaches, ten measurments 

should be taken from ten separate photos taken in 

the same spot. The median value should be used.  

 When a quality assessment parameter is utilized, 

three or five measurments may be sufficient for 

2-D shear wave elastography. For an accurate 

dataset. 

 The IQR/M for measurements of kPa should be 

<0.3 and for readings of m/s should be <0.15. 

 

The cylindrical volume used for the TE 

examination's during  measuring  liver stiffness 

about 10x40 mm at a depth of 25-65 mm from the 

skin's surface is significantly more descriptive of 

the liver parenchyma . 
(14) 

Results taken improperly or with excessive 

transducer pressure on the skin are automatically 

removed; they should be taken in a parenchymal 

region devoid of arteries and bone. As the ultrasonic 

wave travels through the medium, its intensity 

exponentially decreases, which means that the more 

harder the tissue, the faster the vibrations will 

travel. As a result, the degree of parenchymal 
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fibrosis in the liver increases with increasing result 

(in kPa).  
(11)  

TE can distinguish between mild and severe 

fibrosis. 
(15) 

  When the interquartile range/median 

ratio of the values is less than 0.3, liver stiffness 

assessment with TE is regarded as trustworthy. 
(16)

 

Elderly participants and patients who are 

overweight or obese are more likely to have 

unreliable measures. 
(17)

 

By utilizing a system-integrated technique to 

calculate the CAP, TE can be utilized to assess 

steatosis. 
(18)

  

Additionally, CAP's accuracy was superior to the 

FLI, HSI and  to the Steato Test. However, patients 

with more advanced fibrosis seem to have reduced 

CAP accuracy 
. (19)

  

The CAP method has been shown to be a useful 

method for evaluating and following patients with 

NAFLD despite the fact that there have been few 

studies evaluating it. This is because it is simple to 

use, can analyze a portion of the liver 100 times 

larger than the typical liver biopsy specimen, and 

offers the benefits of operator independence and 

immediate results . 
(20)

 Although patients with less 

fibrosis, less steatosis, or a high BMI had lower 

levels of agreement than those with more of these 

conditions, studies have shown that FibroScan has 

strong reproducibility. 
(21)

  
 

Transient elastography's limitations include:  

1-obesity 

In addition to making it difficult to measure hepatic 

stiffness, obesity also makes the liver stiffer even 

when there is no fibrosis.  
(22)

  Steatosis appears to 

also influence the assessment of liver stiffness, 

especially in non cirrhotic patients . 
(23) 

Another probe, the XL-probe, has been created to 

get around these restrictions and offers more 

accurate measurements in obese patients. 
(24)

  When 

compared to the M-probe, the XL-probe produces 

vibrations with a lower frequency (1.75 MHz vs. 

3.5 MHz) and higher amplitude (3 mm vs. 2 mm, 

respectively), allowing for deeper measurements 

(3.5-7.5 cm vs. 2.5-6.5 cm, respectively), and 

producing reliable results in roughly 57%–63% of 

patients with inaccurate M-probe readings. The 

precision of diagnosing fibrosis and the reliability 

of measurements are both declining with an increase 

in BMI, even when the XL probe is being utilized 
.(25)

  

2-Ascites 

Since the shear wave cannot travel through fluid 

and fat also attenuates ultrasound and elastic waves, 

TE cannot be performed on ascites patients and is 

linked to greater failure rates or incorrect results 

when performed on obese patients with the usual M 

probe . 
(26)

 

3- Children 
In order to increase dependability in this area, novel 

pediatric S2 probes are now readily available. 

Children and slim patients with limited intercostal 

gaps also have greater failure rates. 
(27)

  

4-Acute inflammation  

It should be noted that data indicate that liver 

stiffness values for TE may be 1.3–3 times higher in 

the presence of acute inflammation and/or moderate 

alanine aminotransferase (ALT) elevation . 
(28)

 As a 

result, the use of TE in the presence of 

transaminitis is not advised. 
(29, 30)  

5- Other restrictions   

Aside from aging 
(33)

, extra hepatic cholestasis 
(32)

, 

and sinusoidal congestion .
(31)

 are the other factors 

that may impair the ability to accurately assess 

stiffness. 
 

Conclusions 
Early diagnosis of NAFLD in high risk patients can 

be done by transient elastography. Grading of 

steatosis and staging of fibrosis can be easily and 

safely performed. However, current research 

indicates that different combinations of these 

procedures may be useful as a cost-effective 

alternative to liver biopsy, which has a significant 

associated morbidity and mortality. 
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