
Research Article - Swiss J. Rad. Nucl. Med. (2025) 26:7-16; https://doi.org/10.59667/sjoranm.v26i1.16  

From Fibroscan to 2D Shear Wave Elastography: 
Technological Evolution or Diagnostic Substitution in Liver Fibrosis Assessment? 

Akib Arfee1, Omair Ashraf Shah1, Asif Iqball2, Afshana Bashir3, Aaqib Manzoor*1


¹Department of Radiodiagnosis and Imaging, Govt. Medical College Srinagar, India
2Department of Gastroenterology and Hepatology, Govt. Medical College Srinagar, India

3Department of Pathology, Govt. Medical College Srinagar, India

Swiss Journal of Radiology and Nuclear Medicine - www.sjoranm.com - Rosenweg 3 in CH-6340 Baar, Switzerland

Abstract 

Background: Proper assessment of liver fibrosis is essential for treating chronic liver disease (CLD). While Fibroscan 
is commonly used, it often fails in patients with obesity or ascites. Two-dimensional shear wave elastography (2D 
SWE) adds real-time ultrasound imaging, which may improve its success and reliability in these challenging cases. 

Objective: We aimed to compare how well Fibroscan and 2D SWE detect and stage liver fibrosis in CLD patients, 
using liver biopsy results as the gold standard. 

Methods: In this prospective, hospital based study at Government Medical College Srinagar, we enrolled 155 CLD 
patients undergoing liver biopsies from October 2022 to November 2025. Independent blinded operators performed 
Fibroscan with M-probe and 2D SWE on each patient. Liver stiffness was measured in kilopascals (kPa) and 
compared it to METAVIR fibrosis scores. Diagnostic accuracy, agreement rates, and technical failure rates were 
calculated. 

Results: Out of 155 enrolled patients, 136 patients completed all evaluations (Fibroscan, SWE & Liver biopsy). 
Fibroscan failed in 18 of 155 patients (11.6%) mainly due to obesity or ascites, while 2D SWE failed in 8 of 155 
patients (5.16%). Notably, SWE achieved valid results in 11 out of 18 patients (61%) in whom fibroscan failed. The 
two methods agreed 86.8% of the time supported by weighted kappa of 0.893(95% CI: 0.82-0.92) indicating almost 
perfect agreement as per Landis-Koch criteria: k>0.81 and confirmed by Pearson’s chi-square test (X2 = 371.22, p 
<0.0001). Diagnostic performance metrics revealed high accuracy for both modalities across fibrosis stage F0-F4 
with Efficacy exceeding 93% for all stages, though SWE tended to slightly overcall F2–F3 stages yet overall 
performance was similar. Procedure times were alike (Fibroscan: 5.3 ± 2.2 min; SWE: 5.4 ± 2.5 min). 
 
Conclusion: 2D SWE matches Fibroscan’s accuracy but with fewer failures and advantage of real time anatomical 
guidance, making it a viable alternative especially for obese or ascitic CLD patients. 
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Introduction 
Chronic liver disease is a substantial worldwide 
problem. Its major consequence is increasing 
deposition of fibrous tissue within the liver, 
leading to the development of cirrhosis with its 
consequences, portal hypertension, hepatic in-
sufficiency, and hepatocellular carcinoma (HCC). 
Different histologic stages of progressive liver 
fibrosis have been described, from no fibrosis 
(METAVIR stage F0) to the cirrhotic stage (META-
VIR stage F4). As fibrosis progresses, there is 

increasing portal hypertension, loss of liver 
function, and higher risk of HCC. The stage of 
liver fibrosis is important to determine prognosis 
and surveillance and to prioritize for treatment 
and potential for reversibility. The process of 
fibrosis is dynamic, and studies have shown that 
a regression of fibrosis is possible with treatment 
of the underlying condition (eg, antiviral therapy in 
viral hepatitis and immunosuppression in auto-
immune hepatitis) [1-3]. Liver biopsy remains the 
gold standard for assessing the degree of hepatic 
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fibrosis. However it is fraught with certain limita-
tions, including its invasive nature , associated 
procedure-related complications and high cost. 
[4, 5]. Further, tissue obtained via biopsy 
represents roughly only 1/50000 of the liver vo-
lume, which may result in sampling error [6]. 
Consequently, there has been a growing interest 
to develop alternate non-invasive tools that can 
accurately predict hepatic fibrosis without the 
need for biopsy.

Various non-invasive methods for evaluating liver 
fibrosis have rapidly improved as alternatives to 
liver biopsy with fibroscan the commonest non-
invasive tool used as an alternative for biopsy. It 
is a non-invasive, bedside, and rapid test [7]. 
Fibroscan probe uses a mechanical vibration that 
creates shear wave within the liver parenchyma 
and also ready to read the velocity reflected from 
the liver surface which shows changes according 
to the degree of liver fibrosis, then giving a 
measurement reflecting the degree of liver stiff-
ness which is displayed in kilopascal (kPa) [8]. 
However, technical failure occurs in patients with 
obesity, ascites, or anatomical obstacles [9].


2D SWE is relatively recent tool in the era of liver 
fibrosis grading as a non-invasive tool which uses 
the usual 2D US probe, yet with production of a 
focused acoustic beam to generate shear wave 
within the liver with the degree of liver fibrosis 
reflected upon the speed of this wave within the 
liver parenchyma and affects the degree of 
reflected wave. The same probe can track the 
reflected wave then calculate the degree of liver 
fibrosis using the machine software which is pre-
sented in kPa after conversion [10, 11].

This study analyses whether 2D SWE represents 
an evolutionary improvement or a true substitu-
tion for Fibroscan in liver stiffness assessment in 
CLD.


Materials and Methods 

Study Population 
This prospective study was done in the 
department of Radiodiagnosis & Imaging in 
collaboration with department of Gastroentero-
logy and department of Pathology, Government 
Medical College Srinagar, India over a period of 3 
years between October 2022 and November 
2025 and included 155 patients with chronic liver 
disease, scheduled for liver fibrosis staging.


Exclusion criteria included heart failure, acute 
hepatitis, hepatic vascular thrombosis, focal 
lesions, prior interventions, or incomplete biopsy 
data. Ethical approval and informed consent were 
obtained.


Elastography Techniques 
Fibroscan/Transient Elastography using Echo-
sense Fibroscan Expert machine: 
Examinations were performed with patients in the 
supine position, right arm maximally abducted. 
The M or XL probe was selected according to 
body habitus. Ten valid measurements were ob-
tained through the right midaxillary line, avoiding 
large vessels. Validity criteria: interquartile range 
(IQR)/median <30%. Median stiffness values ex-
pressed in kilopascals (kPa) were recorded.


2D Shear Wave Elastography Using Esaote-
MyLab™ X90 machine: 
2D SWE was performed using a convex probe (1–
6 MHz) with B-mode ultrasound guidance. Mea-
surements were obtained from the right liver lobe, 
at least 2 cm below the capsule, avoiding vas-
cular structures. 9–12 valid measurements were 
recorded, with IQR/median <30% for reliability. 
Stiffness values were automatically converted to 
kPa using inbuilt software.


Operator blinding: Each elastography method 
was performed by a separate experienced opera-
tor blinded to both the biopsy and the other elas-
tography results.


Histological evaluation 
All liver biopsy specimens were obtained percu-
taneously from the right lobe of liver using 18-G 
needles with core length of 2 cms under ultra-
sound guidance by two radiologists with suffi-
cient knowledge and experience in percutaneous 
USG guided biopsies.


Specimens were fixed, embedded in paraffin, and 
stained with hematoxylin–eosin, Azan and Gitter 
stains. Two pathologists with sufficient know-
ledge and experience in hepatic pathology who 
were blinded to imaging data evaluated the liver 
biopsy samples. If there was a discrepancy, they 
discussed the results and reached a consensus. 
Fibrosis was staged according to the METAVIR 
scoring system.


F0: No fibrosis.

F1: Portal fibrosis without septa. 

F2: Portal fibrosis with few septa.

F3: Numerous septa without cirrhosis. 

F4: cirrhosis.


Statistical Analysis 
The analysis of data was done using SPSS 
version 24.0 with results rounded to one decimal. 
Categorical variables were expressed as frequen-
cies and percentages, and numeric variables as 
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mean ± SD. Inter-method agreement (2D SWE vs 
Fibroscan) was evaluated via weighted kappa 
statistic (Table 3). The guidelines of Landis and 
Koch were followed to interpret k values: 0.00- 
0.20 indicated slight agreement; 0.21-0.40, fair 
agreement; 0.41-0.60, moderate agreement; 
0.61-0.80, substantial agreement, 0.81-1.00, 
almost perfect agreement.

Pearson’s chi-square test of independence was 
used to assess the association between fibroscan 
SWE fibrosis staging classifications using fibro-
scan results as reference (Table 3). Statistical sig-
nificance was defined as p <0.05, values p < 
0.001 were considered highly significant. Sensiti-
vity, specificity, positive, negative predictive va-
lues and efficacy of SWE and fibroscan were 
calculated for each stage of Liver fibrosis in 
comparison to liver biopsy (Table 4)


Results 
Out of 155 enrolled patients, 136 completed the 
study to the analysis level. Fibroscan failed in 18 
of 155 patients (11.6%), primarily due to obesity 
or ascites. Of the Fibroscan failures, 11 patients 
(61%) were successfully assessed using 2D SWE. 
2D SWE failed in 8 of 155 patients (5.16%), 
mainly from steatosis or motion artefacts.

The mean age of the selected patients was 52 ± 7 
years SD. Eighty four patients out of 136 were 
male representing 61.76% of the cases. Fifty two 
patients out of 136 were female representing 
38.24 % of the cases.

Fibroscan and 2D SWE both showed very good 
diagnostic performance across the METAVIR 
spectrum, with close concordance to histological 
staging and to each other.

Fibroscan demonstrated exact stage agreement 
with liver biopsy in 123/136 cases (90.4%) while 
SWE achieved agreement in 120/136 cases 
(88.2%) (Table 1&2).

Intermethod concordance between 2D SWE and 
fibroscan was observed in 118/136 cases 
(86.8%), supported by weighted kappa of 0.893 
(95% CI: 0.82-0.92) indicating almost perfect 
agreement as per Landis-Koch criteria: k>0.81 
and confirmed by Pearson’s chi-square test (X2 = 
371.22, p <0.0001) (Table 3).

Diagnostic performance metrics revealed high 
accuracy for both modalities across fibrosis stage 
F0-F4. Efficacy exceeded 93% for all stages 
(Fibroscan: 94.9-97.8%, SWE: 93.4- 97.1%). 
SWE showed slightly higher sensitivity in F0 and 
F4, whereas Fibroscan demonstrated superior 
sensitivity in F1 and F3. For F2, the sensitivities of 
both modalities were comparable. Specificity 
remained consistently high for both tests (>95%) 
across all stages. PPV varied by stage, with 
Fibroscan outperforming SWE in most stages 

except F3, where SWE showed higher PPV. 
Negative predictive values were uniformly high for 
both modalities (>95%). Overall accuracy ranged 
from 93% to 98% for both methods, with no 
major performance differences observed between 
Fibroscan and 2D SWE (Table 4).


Fibroscan showed minimal understaging and 
overstaging relative to liver biopsy with most dis-
crepancies limited to one fibrosis grade. Fibro-
scan understaged fibrosis in 4 patients (2.9% 
cases) and overstaged fibrosis in 9 patients 
(6.6% cases). Fibroscan under-staging occurred 
mainly in intermediate stages (F2–F3), while over-
staging was generally limited to single-stage 
shifts.


2D SWE showed a comparable pattern of discre-
pancies, understaging fibrosis in 3 patients (2.2% 
cases) and overstaging fibrosis in 11 patients 
(8.0% cases). SWE showed under-staging 
primarily in early fibrosis (F1–F2) and over-staging 
mainly around the F2–F3 transition.

SWE showed a higher incidence of overstaging 
and lower incidence of understaging.


Exam duration was comparable (Fibroscan: 5.3 ± 
2.2 min; SWE: 5.4 ± 2.5min) with no significant 
difference between the two techniques regarding 
the duration of the technique.


Discussion 
Chronic liver disease represents a major global 
health burden, characterized by progressive fi-
brous tissue deposition leading to cirrhosis, 
portal hypertension, hepatic decompensation and 
hepatocellular carcinoma (HCC). Accurate fibrosis 
staging is crucial for prognosis, treatment, priori-
tizing and monitoring reversibility with etiology- 
specific therapies such as antivirals or immuno-
suppression. Liver biopsy remains the gold stan-
dard for the evaluation of the liver fibrosis, yet its 
invasive nature, high cost, sampling errors due to 
limited tissue representations necessitate reliable 
non-invasive alternatives like fibroscan and 2D 
SWE.


This prospective study at Government Medical 
College Srinagar compared Fibroscan and 2D 
SWE in 155 patients with chronic liver disease. 
Both modalities showed strong concordance with 
biopsy findings. Fibroscan is considered one of 
the most used alternatives for biopsy and already 
put in patient’s management algorithms in most 
of the European countries. However, some limita-
tion was observed with the use of fibroscan re-
garding obesity and ascites (8, 12).
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SWE is a relatively new technique that can be uti-
lised as part of the standard ultrasound exa-
mination to assess the presence of liver fibrosis 
or cirrhosis [13]. The use of the SWE method 
offers the advantage of being integrated into a 
conventional ultrasound system. It can be per-
formed during a standard B-mode liver ultra-
sound, which is commonly used for the follow-
ups of patients suffering from a chronic liver 
disease. In addition, the advantages offered by 
the SWE include the ability to choose the posi-
tioning of the ROI in the liver, thus avoiding 
interfering structures such as large blood vessels 
and bile ducts. In addition, the SWE method is 
not influenced by obesity or ascites.


In our study Fibroscan failed in 18 of 155 patients  
(11.6%) mainly due to obesity or ascites, while 
2D SWE failed in 8 of 155 patients (5.16%). SWE 
achieved valid results in 11 out of 18 patients  
(61%) in whom fibroscan failed. This is already 
consistent with similar studies as Osman, Ahmed 
M et al [14]. who reported a failure rate of 
fibroscan reaching 14.3% and Castera et al [15] 
who reported a failure rate of fibroscan reaching 
20% with overall 5 years experience with pa-
tient’s obesity considered one of the most impor-
tant causes of technique failure. Osman, Ahmed 
M et al [14] recorded less failure rate of SWE 
compared with fibroscan with SWE failure rate 
6.7% which is consistent with our results. The 
lower failure rate of SWE can be explained by the 
simultaneous B-mode visualization available 
during the SWE technique which provides the 
opportunity to select the proper site for reading 
away from the ascites interface and can avoid 
areas of obesity which was more common in the 
axillary region rather than the anterior chest wall 
in our patients. This is in controversy to the fibro-
scan which depends on the application of the 
probe blindly on a specific anatomical level on 
the patient’s body at the midaxillary level which 
showed more fat level rather than the anterior 
chest wall [9, 15, 16].


In our study Fibroscan and SWE both showed 
very good diagnostic performance across the 
METAVIR spectrum, with close concordance to 
histological staging and to each other but SWE 
showed a tendency to slightly overestimate the 
fibrosis stage relative to fibroscan (8.0% in SWE 
Vs 6.6% in fibroscan) with overstaging mainly 
around the F2-F3 transition, SWE however 
showed lower incidence of understaging relative 
to fibroscan. These results are consistent with 
previous research by Osman, Ahmed M et al[14], 
O’Hara et al [17], Foucher J et al [18] and Zeng J 
et al [19] suggesting SWE's sensitivity to focal 
stiffness heterogeneity.


Exam times were similar, suggesting that SWE’s 
advantages in anatomical guidance do not re-
duce efficiency. SWE’s integration into routine 
ultrasound platforms also supports cost-effective, 
comprehensive evaluation.


This study confirms 2D SWE as a viable substi-
tute for Fibroscan in liver fibrosis staging with 
equivalent diagnostic accuracy and improved 
technical success, particularly in obese (Fig 2a, 
2b & 2c) or ascitic (Fig 3a , 3b & 3c) patients.


Guidelines from European Federation of Societies 
for Ultrasound in Medicine and Biology (EFSU 
MB), World Federation for Ultrasound in Medicine 
and Biology (WFUMB), and European Association 
for the Study of the Liver (EASL) support both 
modalities with choice of modality determined by 
patient habitus and clinical context [13, 20]. 
Operator training and device-specific cut-offs re-
main critical to optimize reliability.


Limitations in this study include single-center 
design, lack of interobserver reproducibility ana-
lysis, and minor sample attrition due to technical 
failure. Nevertheless, the results support the 
routine use of 2D SWE in most CLD scenarios, 
particularly where Fibroscan is inappropriate or 
unsuccessful.


Conclusion 
2D SWE and Fibroscan provide comparable liver 
stiffness assessment in patients with chronic liver 
disease. 2D SWE offers practical edge in patients 
with obesity/ ascites, and facilitates a broader, 
more anatomically precise assessment. SWE can 
be considered not merely an evolution, but a 
viable alternative for Fibroscan as the non-inva-
sive standard for liver fibrosis staging in CLD es-
pecially in obese/ ascitic patients.
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Tables: 
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p 11

Liver

Biopsy Score 

                                   Fibroscan score

F0 F1 F2 F3 F4 Total

F0 23 1 0 0 0 24(17.6%)

F1 1 21 2 1 0 25(18.4%)

F2 1 0 21 1 1 24(17.6%)

F3 0 0 1 21 3 25(18.4%)

F4 0 0 1 0 37 38(27.9%)

Total 25(18.4%) 22(16.1%) 24(17.6%) 24(17.6%) 41(30.1%) 136(100%)

Table 1: Comparison of the fibroscan fibrosis score to the liver biopsy score results

Liver
Biopsy Score 

                                  2D SWE score

F0 F1 F2 F3 F4 Total

F0 20 3 0 0 0 23(16.9%)

F1 1 19 3 0 0 23(16.9%)

F2 0 2 20 3 0 25(18.4%)

F3 0 0 0 23 2 25(18.4%)

F4 0 0 0 2 38 40(29.4%)

Total 21(15.4%) 24(17.6%) 23(16.9%) 28(20.5%) 40(29.4%) 136(100%)

Table 2: Comparison of the 2D SWE fibrosis score to the liver biopsy score results
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Case Examples 
Case 1: 52-year-old male with CLD with normal 
thickness of subcutaneous tissues and no 
ascites: SWE 34.57 kPa --F4 (Fig 1a), Fibroscan 
28.5 kPa --F4(Fig 1b), Biopsy F4.







Fig 1a : 2D SWE image in a patient with CLD & 
normal subcutaneous tissue thickness with liver 
stiffness of 34.75 kPa, consistent with advanced 
fibrosis—METAVIR F4

Fig 1b: Fibroscan of the same patient 
demonstrating a liver stiffness measurement of 
28.5 kPa consistent with advanced fibrosis –
METAVIR F4



From Fibroscan to 2D Shear Wave Elastography: Technological Evolution or Diagnostic Substitution in Liver Fibrosis Assessment? - Akib Arfee et al. 
ISSN: 2813-7221  -  Swiss J. Rad. Nucl. Med. (2025) 26:7-16; https://doi.org/10.59667/sjoranm.v26i1.16	SJ

O
RA

N
M

.C
O

M
  -

  S
wi

tz
er

la
nd

  -
  S

wi
ss

 J
. R

ad
io

l. N
uc

l. M
ed

. W
e 

m
ak

e 
re

se
ar

ch
 g

re
at

 a
ga

in
: p

ee
r r

ev
ie

we
d 

an
d 

op
en

 a
cc

es
s

p 12

2D SWE 
fibrosis 
Score 

                                   Fibroscan fibrosis  score

F0 F1 F2 F3 F4 Total

F0 20 2 1 0 0 23(16.9%)

F1 2 18 2 1 0 23(16.9%)

F2 1 1 20 1 1 24(17.6%)

F3 0 1 1 22 2 26(19.1%)

F4 0 0 1 1 38 40(29.4%)

Total 25(18.4%) 22(16.1%) 25(18.4%) 25(18.4%) 41(30.1%) 136(100%)

Table 3: Concordance between SWE vs Fibroscan fibrosis staging with fibroscan results as reference

F0 F1 F2 F3 F4

Fibroscan SWE Fibroscan SWE Fibroscan SWE Fibroscan SWE Fibroscan SWE

Sensitivity 
(%) 92.0 95.2 95.5 79.2 84.0 87.0 91.3 82.1 90.2 95.0

Specificity 
(%) 99.1 97.4 96.5 96.4 97.3 95.6 96.5 98.1 98.9 97.9

PPV (%) 95.8 87.0 84.0 82.6 87.5 80.0 84.0 92.0 97.4 95.0

NPV(%) 98.2 99.1 99.1 95.6 96.4 97.3 98.2 95.5 95.9 97.9

Efficacy(%) 97.8 97.1 96.3 93.4 94.9 94.1 95.6 94.9 96.3 97.1

Table 4: Showing comparison of sensitivity and specificity of Fibroscan and 2D SWE compared to tissue 
biopsy at different fibrosis scores METAVIR Classification
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Case 2: 48-year-old female with increased 
thickness of subcutaneous tissues: SWE 22.68 
kPa (F4), Fibroscan 8.5 kPa (F2), Biopsy F3











Fig 1c: Liver biopsy (H&E stain , low power) of 
same patient showing coarse fibrous septa 
subdividing hepatic parenchyma into irregular 
nodules of regenerating hepatocytes with 
abundant macro vesicular steatosis consistent 
with cirrhosis –METAVIR F4

Fig 2a: 2D SWE image in a patient with CLD & 
increased subcutaneous tissue thickness with 
liver stiffness of 22.68 kPa, consistent with 
advanced fibrosis—METAVIR F4

Fig 2b: Fibroscan of the same patient 
demonstrating a liver stiffness measurement  of 
8.5 kPa consistent with Moderate fibrosis –
METAVIR F2

Fig 2c: Liver biopsy of same patient showing 
fibrous septa linking portal tracts and central vein 
consistent with bridging fibrosis –METAVIR F3
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Case 3: 65 year old male with CLD and ascites: 
SWE 11.6 kPa (F3), Fibroscan7.5kPa (F2), Biopsy 
F4
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Fig 3a: 2D SWE image in a patient with CLD & ascites with 
liver stiffness of 11.6 kPa, consistent with severe fibrosis—
METAVIR F3

Fig 3b: Fibroscan of the same patient demonstrating a liver 
stiffness measurement of 7.5 kPa consistent with Moderate 
fibrosis –METAVIR F2

Fig 3c: Liver biopsy (H&E stain, low power) of same patient 
showing architectural distortion with extensive fibrosis and 
fibrous septa creating nodular regeneration with abundant 
macro vesicular steatosis consistent with Cirrhosis –METAVIR 
F4
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