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ABSTRACT 
 

Fibroscan®, or impulsion elastometry, has become essential in the management of chronic liver 
diseases. It is primarily used to diagnose and monitor liver fibrosis, as well as hepatic steatosis 
through CAP. The aim of this study is to examine the indications and clinical applications of 
Fibroscan® and compare the results with current clinical practices. 
Methods: This is a cross-sectional, retrospective study conducted from May 2019 to December 
2023, which included all patients referred for evaluation of fibrosis and/or steatosis using 
FibroScan®.  
Results: A total of 750 patients were included: 440 women (58.6%) and 310 men (41.4%). The 
mean age was 50.2 years. Clinically, 8.2% had signs of chronic liver disease and 4% had signs of 
portal hypertension. Abdominal ultrasound showed abnormalities in 44.5% of the patients. 
The indications for Fibroscan® were distributed as follows: 34% referred for HBV, 21% for HCV, 
15.7% for MASLD, 5.1% for MASH, 1.2% for AIH, 7.1% for cholestatic diseases, 2.1% for drug-
induced chronic hepatitis, 0.9% for alcoholic liver disease, 1.2% for chronic liver disease of 
undetermined etiology, and 10.1% for portal hypertension. 
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The average liver elasticity value was 8.7 kPa. It was classified as F0-F1 in 70.1% of cases and F4 
in 16.1%. The average values were 12.9 kPa for HCV, 7.18 kPa for HBV, 5.2 kPa for MASLD, and 
13.5 kPa for MASH. The average CAP value was 231.5 dB/m. 56.1% of cases showed no steatosis, 
and 20.5% had steatosis classified as S3. The average CAP values were 208.7 dB/m for HCV, 
227.7 dB/m for HBV, 286.3 dB/m for MASLD, and 274.6 dB/m for MASH. 
Conclusion: Fibroscan® is a valuable and accessible tool that is effectively used to assess the 
severity of liver fibrosis and/or steatosis across a wide range of populations with commendable 
sensitivity and specificity. FibroScan® is then a reliable tool for significantly improving early 
diagnosis, guiding treatment decisions, and enhancing patient outcomes in the management of 
chronic liver diseases.  
 

 
Keywords: Fibroscan®; impulsion elastometry; fibrosis; CAP; chronic liver disease. 
 

1. INTRODUCTION 
 
Since its development in the 2000s, Fibroscan®, 
or transient elastography, has established itself 
as a tool of choice in the management of chronic 
liver diseases. Fundamentally non-invasive, 
quick, and reliable, it offers a valuable alternative 
to liver biopsies, thereby reducing patient risk 
and providing better monitoring of the 
progression of liver diseases. 
 
One of the most relevant aspects of Fibroscan® 
is its use in the diagnosis and follow-up of 
hepatic fibrosis. Over the years, several studies 
have established elasticity thresholds 
corresponding to different degrees of fibrosis 
(Metavir) with more than satisfactory diagnostic 
accuracy. 
 
Besides this role, Fibroscan® also finds 
applications in the diagnosis and monitoring of 
metabolic liver diseases by providing an estimate 
of liver fat content. This is the controlled 
attenuation parameter (CAP). The device's dual 
function thus allows for the estimation of both 
fibrosis and hepatic steatosis, and the evaluation 
of a patient's severity during the first visit. The 
scope of Fibroscan® also extends to assessing 
disease severity and predicting complications of 
portal hypertension in cirrhotic patients. 
 
The aim of this work is to provide a 
comprehensive overview of the indications of 
Fibroscan®, exploring its current and emerging 
clinical applications, and closely examining the 
results obtained through various studies, 
comparing them to current clinical practices. 
 

2. METHODS 
 
This is a cross-sectional, monocentric, and 
retrospective study conducted from May 2019 to 
December 2023, which collected data on a large 

number of patients referred to our department for 
chronic liver disease follow-up, with an 
evaluation of fibrosis and/or steatosis using 
FibroScan®. 
 
Their clinical, biological, morphological, 
elastometric parameters, as well as the CAP 
value, were recorded. 
 
The measurement of liver elasticity and CAP was 
performed using a Fibroscan 530 compact. The 
interpretation of the Fibroscan result takes into 
account: 
 

• A minimum of 10 valid measurements 

• An IQR/Median ratio < 30% 
 

3. RESULTS 
 
750 patients were included in our study: 440 
women (58.6%), and 310 men (41.4%). The 
male/female sex ratio was 0.7. The average age 
of our patients was 50.2 years (24-90 years). 
 
Personal medical history was found with varying 
frequencies: hypertension in 20% of cases, type 
2 diabetes in 18% of cases, extra-hepatic 
neoplasia in 9.6% of cases, 
hypercholesterolemia in 8% of cases, heart 
disease in 3.7% of cases, and chronic kidney 
failure in 2.6% of cases. 
 
On general examination, the average BMI (Body 
Mass Index) of the patients was 26.1 kg/m² 
(16.5-42.6 kg/m²). 28% (n=210) were            
overweight (BMI >25 kg/m²) and 25.5% (n=192) 
were obese (BMI >30 kg/m²). On abdominal 
examination, the majority of patients, 89.3% 
(n=670), had a normal clinical examination. 8.2% 
(n=62) had clinical signs of chronic liver           
disease, and 4% (n=30) had signs of portal 
hypertension, mainly abdominal collateral venous 
circulation. 
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44.5% of patients (n=334) had an abnormal 
abdominal ultrasound coupled with Doppler: 18% 
had signs of chronic liver disease, 13% had 
ultrasound signs of portal hypertension, and 
26.5% had steatosis. 55.5% had a normal liver 
morphology. 
 
The indications for Fibroscan were distributed as 
follows: 34% of patients (n=255) were referred 
for HBV, of which 70.6% (n=180) were chronic 
HBeAg-negative infections. 20.6% (n=53) of the 
patients were on Tenofovir treatment. 21% of 
patients (n=158) were referred for HCV. Among 
them, 79% were referred for fibrosis assessment 
at diagnosis, and 21% of the patients were on 
direct-acting antiviral C treatment. 15.7% of 
patients (n=118) were referred for MASLD, of 
which 63.6% were referred following the 
discovery of steatosis on ultrasound. 5.1% of 
patients (n=39) were referred for MASH. 1.2% 
(n=9) were referred for AIH, and 0.3% of cases 
were referred for Overlap syndrome (all three 
patients were already on treatment). 5.6% 
(n=42), were referred for PBC, of which 78.5% 
(n=33) were on ursodeoxycholic acid (UDCA). 
1.5% (n=11) were referred for PSC. All patients 
were already on UDCA treatment at the time of 
examination. 0.3% were referred for 
hemochromatosis. 2.1% (n=16) were referred for 
drug-induced chronic hepatitis, proven by liver 
biopsy, of which 55% were related to 
Methotrexate. 0.9% (n=7) were referred for 
alcoholic liver disease. 1.2% (n=9) were referred 
for fibrosis assessment related to chronic liver 
disease of yet undetermined etiology. 10.1% 
(n=76), were referred for liver elasticity 
assessment in the face of morphological signs of 
portal hypertension. This was secondary to portal 
cavernoma in 1.8% of cases, Budd-Chiari 
syndrome in 0.9%, and cirrhosis in 70% of cases. 

Using the M probe allowed reliable results in 
76.8% of cases (n=576). The use of the XL 
probe was necessary in 23.2% of patients 
(n=174). 
 
The average liver elasticity value among all 
patients was 8.7 kPa, with extremes ranging from 
1.9-74.5 kPa. 70.1% of patients (n=526) had mild 
fibrosis classified as F0-F1, 7.1% of cases 
(n=53) had moderate fibrosis classified as F2, 
6.7% of cases (n=50) had advanced fibrosis 
classified as F3, and 16.1% (n=121) had severe 
fibrosis classified as F4. 
 
The average liver elasticity value according to 
the different etiologies of chronic liver diseases 
was as follows: 12.9 kPa in HCV, 7.18 kPa in 
HBV, 5.2 kPa in MASLD, 13.5 kPa in MASH, 
12.3 kPa in AIH, 11.4 kPa in PSC, and 8.2 kPa in 
PBC. 
 
The average CAP in our series is 231.5 dB/m, 
with extremes ranging from 100 to 400 dB/m. 
56.1% of cases (n=420) had no steatosis, 11.4% 
of cases (n=86) had mild steatosis classified as 
S1, 12% of cases (n=90) had moderate steatosis 
classified as S2, and 20.5% of cases (n=154) 
had severe steatosis classified as S3. The 
average CAP value according to the different 
etiologies was as follows: 208.7 dB/m in HCV, 
227.7 dB/m in HBV, 286.3 dB/m in                    
MASLD, 274.6 dB/m in MASH, 215.4 dB/m in 
AIH, 209.4 dB/m in PSC, and 231.3 dB/m in 
PBC. 
 
In our series, 49% of patients with viral hepatitis 
C had steatosis on Fibroscan®, 32% of those 
with viral hepatitis B, 40% of patients with 
autoimmune hepatitis, and 28.6% of patients with 
PBC. 

 

Table 1. Distribution of Patients by Fibrosis Stage in the main liver diseases of our study 
 

 HBV HCV MASLD MASH 

Elasticity (kPa) 7.18 12.9 5.2 13.5 
F0-F1 (%) 55.7% 47% 92.3% 3% 
F2 (%) 8.7% 11.8% 7.7% 17% 
F3 (%) 14.4 % 15.7% 0% 38% 
F4 (%) 21.1% 25.5% 0% 42% 

 

Table 2. Distribution of patients by degree of steatosis in the main liver diseases of our study 
 

 HBV HCV MASLD MASH 

CAP (db/m) 227.7 208.7 286.3 274.6 
S0 (%) 55.7% 68.6% 23.8% 0% 
S1 (%) 8.7% 9.8% 16.7% 20% 
S2 (%) 14.4 % 11.8% 16.7% 30% 
S3 (%) 21.1% 9.8%  42.8% 50% 
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4. DISCUSSION 
 
The FibroScan® is a non-invasive diagnostic and 
quantification method for hepatic fibrosis. 
Developed by Echosens (Paris, France), the 
procedure relies on pulse elastography 
technology. 
 

• Evaluation of fibrosis: 
 
Initially validated in patients with chronic hepatitis 
C [1], FibroScan® revealed a strong correlation 
between liver elasticity and the degree of fibrosis 
assessed by the Metavir score. Several studies 
have reported excellent diagnostic performance 
for detecting advanced fibrosis and cirrhosis, with 
areas under the ROC curve (AUROC) ranging 
from 0.88 to 0.99 [2-4]. 
 
Thresholds have been established for each stage 
of fibrosis. The diagnosis of fibrosis F ≥ 2, F ≥ 3, 
and F = 4 was based on elasticity values ranging 
from 7.1 to 8.8, 9.5 to 9.6, and 12.5 to 14.6 kPa, 
respectively [4, 5]. These same thresholds were 
used in our study for patients with HCV. In 
various studies, 15 to 20% of patients with HCV 
have F4 fibrosis. This figure was slightly higher in 
our study. However, our study had a larger 
number of patients without significant fibrosis. 
This could be related to the extensive screening 
campaigns conducted throughout the kingdom. 
Most studies on liver elasticity in HCV patients 
have revealed that liver stiffness decreases 
rapidly after HCV antiviral treatment due to the 
resolution of inflammation, with greater reduction 
in patients classified as F4 (25 kPa initially, 21.5 
at 24 months) [6]. The retrospective nature of our 
study did not allow us to evaluate this factor. 
 
The results of FibroScan® in the context of HBV 
are similar to those already published for HCV 
[7]. In a study conducted by Ogawa [8] on 68 
patients with HBV, the average values of the 
measurements were 3.5 kPa for F0, 6.4 kPa for 
F1, 9.5 kPa for F2, 11.4 kPa for F3, and 15.4 kPa 
for F4 in HBV patients [9]. These averages were 
similar in our study. In the study by Cardoso et 
al. [10], 50% of patients had no fibrosis (F0-F1), 
42% of patients had fibrosis classified as F2 or 
higher, and 8% had F4 fibrosis. In our study, the 
ratio of F0-F1 patients was similar (55.1%). 
However, the percentage of F4 patients, 21.4%, 
is significantly higher. This may be explained by 
the diagnostic delay in some patients. Several 
studies have reported that patients with chronic B 
AgHBe- infection with preserved hepatic 
parenchyma had liver elasticity values 

comparable to healthy subjects. In a prospective 
study conducted by Oliveri et al. [11], the 
average liver elasticity value of patients with 
chronic B AgHBe- infection was 4.3 ± 1.0 kPa, 
while that of healthy subjects was 4.6 ± 1.2 kPa. 
The same results were found in the study by 
Sporea et al. [9] as well as in our study, where 
the average elasticity for these same patients 
was similar, at 5.6 kPa. 
 
Liver elasticity as defined by the Ludwig 
classification, both in primary biliary cholangitis 
and primary sclerosing cholangitis, is correlated. 
The areas under the ROC curve for diagnosing 
different stages of fibrosis (significant fibrosis, 
severe fibrosis, and cirrhosis) are 0.92, 0.86 to 
0.95, and 0.96, respectively [7]. The threshold 
values for each stage of fibrosis are slightly 
higher than those observed in chronic viral 
hepatitis. In PBC, the measurement of liver 
elasticity by FibroScan® is currently 
recommended by the European Association for 
the Study of the Liver (EASL) clinical practice 
guidelines for disease staging at diagnosis and 
during follow-up [12, 13]. The threshold of 9.6 
kPa was retained to differentiate early PBC (≤ 
9.6 kPa) from advanced PBC (> 9.6 kPa) [13]. A 
landmark French study on PBC conducted by 
Corpechot et al. (n = 150) demonstrated the high 
specificity and sensitivity (>90%) of FibroScan® 
in distinguishing fibrotic stages [14]. In his study, 
he found 55% of patients were F0-F1, 20% F2, 
17% F3, and 8% F4. This distribution is similar in 
our study. In PSC, FibroScan® is a valuable tool 
for assessing fibrosis. The thresholds used by 
various studies to classify the severity of mild to 
moderate and moderate to severe fibrosis were 
as follows: F0—F1/F2: <11.1 kPa; F2/F3—F4: 
≥11.1 kPa [15, 16]. These same thresholds were 
used in our study. 
 
Metabolic dysfunction-associated steatotic liver 
disease (MASLD) has become the most common 
liver disease worldwide. Its prevalence is high: 
from 16 to 31% in the general population of 
wealthy countries [17,18], up to 46% in heavy 
drinkers [19], and from 50 to 80% in the obese 
population [20, 21]. In our study, 44% of patients, 
regardless of etiology, had steatosis.The 
measurement of liver elasticity by FibroScan® is 
a method recommended in the current clinical 
guidelines on MASLD by the EASL, the 
European Association for the Study of                
Diabetes (EASD), and the European Association 
for the Study of Obesity (EASO) as a non-
invasive procedure for assessing hepatic fibrosis 
in patients with MASLD [6, 22]. According to 
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Ozercan et al., the measurement of                             
liver elasticity by FibroScan® has a sensitivity of 
95% and a specificity of 77% in detecting  
hepatic fibrosis in patients with MASLD. In the 
new EASL-EASD-EASO clinical practice 
guidelines on the management of metabolic 
dysfunction-associated steatotic liver disease 
(MASLD), threshold values of 8 kPa and                      
12 kPa are recommended to exclude advanced 
fibrosis. 
 
Regarding the use of M and XL probes, Oeda et 
al. showed no differences in accuracy between 
the two probes [23]. However, the introduction of 
the XL probe has led to more reliable results than 
the M probe in overweight or obese patients [3]. 
Indeed, in our study, the use of the XL probe 
allowed us to optimize the FibroScan results in 
23.2% of cases in these patients. 
 

• Measurement of CAP: 
 
The assessment of ultrasonic attenuation has 
been implemented on the FibroScan® and 
constitutes the CAP or controlled attenuation 
parameter function. It has been shown that CAP 
effectively detects steatosis at a level of ≥ 10%, 
which is more sensitive than other imaging 
modalities [20,24,25]. 
 
In fact, its performance in detecting any steatosis 
(S ≥ 1) is generally excellent, with an area under 
the ROC curve (AUROC) often greater than 0.8. 
Indeed, in our study, steatosis was detected in 
44% of patients of all etiologies combined. 
Additionally, 35% of patients with steatosis on 
FibroScan® did not have steatosis on 
ultrasound. Metabolic factors are so significantly 
related to the presence of steatosis in the 
general population that non-alcoholic fatty liver 
disease has been proposed as an outcome of 
metabolic syndrome [26]. Obesity is associated 
with insulin resistance and can also lead to type 
2 diabetes and contribute to steatosis [27, 28]. 
Previous studies have reported a high BMI as a 
factor associated with hepatic steatosis [27, 29, 
30]. 
 
Machado's meta-analysis demonstrated that the 
most significant correlations with steatosis were 
diabetes and obesity, respectively. Furthermore, 
a definitive positive correlation was found 
between the presence of steatosis and high BMI, 
dyslipidemia, hypertriglyceridemia, and 
hypercholesterolemia [26]. The issue of 
screening for MASLD continues to spark debate. 
Nevertheless, there is growing alignment among 

international medical societies in favor of non-
invasive screening of diabetic individuals for 
hepatic fibrosis, regardless of the pre-existence 
of MASLD [22, 31]. 
 

5. CONCLUSION 
 
Impulse elastography by FibroScan® is now 
widely used in clinical hepatology. Through this 
study, we explored its indications and examined 
its results for various liver diseases. Our 
research revealed that FibroScan® has high 
sensitivity and specificity in detecting liver fibrosis 
as well as hepatic steatosis through its CAP 
function. This makes it an essential tool for the 
early screening and follow-up of patients with 
chronic liver diseases. 
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