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Abstract: This prospective study was designed to compare the specificity and sensitivity of shear wave elastography 

(SWE) and liver biopsy in liver fibrosis staging. The study was conducted at  Bakhtawar Amin Trust Hospital 

Multan from July 2021 to July 2022. The study was conducted on 90 patients who underwent liver biopsy due to 

pathologies, including congenital liver diseases or as possible liver donors. An experienced radiologist performs 

shear wave elastography. An experienced histopathologist assessed biopsy specimens. The mean age of the patients 

was 30 years. Out of 90 patients, 16 (17.7%) had Hep B or C, 20 (22.2%) were liver donors, and 54 (60%) had 

other liver diseases. Elastography results showed mean liver stiffness in  F0–F1, F2, F3, and F4 stage fibrosis to 

5.48 ± .52 kPa, 8.22 ± .42 kPa, 9.56 ± .32 kPa, and 12.41 ± 2.9kPa, respectively. Results of liver biopsy and SWE 

were significantly correlated (p=.0001).Shear wave elastography is an effective tool for the assessment of liver 

fibrosis.  
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Introduction  

Chronic liver disease (CLD) occurs due to various 

factors which cause increased fibrous tissue 

deposition in liver parenchyma leading to cirrhosis. 

As the fibrosis progresses, there is an increased risk 

of complications such as hepatocellular carcinoma 

(HCC), hepatic insufficiency and portal 

hypertension. Liver cirrhosis or severe fibrosis, 

which remains asymptomatic, is termed 

"compensated advanced chronic liver disease" 

(CACLD) (Abraldes et al., 2016; Augustin et al., 

2017; Barr et al., 2020). It is the cause of hepatic 

morbidity and mortality; therefore, for proper 

management, it is essential to assess the stage of 

liver disease(Buchanan and Sinclair, 2021). An early 

intervention slows disease progression, for which 

non-invasive tools for excluding or diagnosing 

CACLD are essential. Liver biopsy has been the gold 

standard for diagnosing inflammation and fibrosis. 

Other non-invasive procedures have been recently 

used to confirm liver disease stages (Berzigotti et al., 

2018; Dietrich et al., 2019). Liver fibrosis results in 

stiffening of the liver; quantitative elastography is a 

non-invasive tool for measuring liver stiffness. 

Quantitative elastography includes two-dimensional 

shear wave elastography (2-D SWE), acoustic 

radiation force impulse (ARFI) and transient 

elastography (TE) (Monti et al., 2020). 2-D SWE is a 

non-invasive tool for measuring liver stiffness. It 

uses mechanical waves which propagate through 

human tissue to measure stiffness level. Propagation 

of shear waves with higher speeds indicates stiffer 

tissues, while low speed indicates softer tissues. 

Using this mechanism, liver stiffness in fibrosis is 

measured by 2-D SWE. This study has been 

conducted to assess the specificity, sensitivity and 

accuracy of SWE compared to liver biopsy to 

diagnose liver fibrosis.  

 

Methodology 
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This prospective study was conducted at Bakhtawar 

Amin Trust Hospital Multan from July 2021 to July 

2022. The study included patients referred for liver 

biopsy due to pathologies, including congenital liver 

diseases or as a possible liver donor. Those with any 

chronic illness were excluded. A total of 90 patients 

were included in the study. Informed consent of the 

participants was taken. The ethical board of the 

hospital approved the study. All participants 

underwent liver biopsy and SWE in the same setting. 

2-D SWE was used for achieving liver stiffness 

measurement (LSM). During an ultrasound, the 

region of interest (ROI) was considered the safety of 

biliary structure or prominent vasculature.  Patients 

were placed in the left decubitus or prone position. 

The right liver lobe was targeted using an intercostal 

imaging approach. At least 10 serial measurements 

were taken while the patient was asked to suspend 

respiration.  Measurements and a statistical summary 

were recorded. An experienced radiologist evaluated 

the results. Immediately after 2-D SWE, the biopsy 

was performed under local anesthesia. An 18 G 

automated needle was used to obtain the sample 

from the right lobe. Biopsy results were assessed by 

an experienced pathologist, unaware of the results of 

SWE, using the METAVIR scoring system.  

SPSS version 22.0 was used for statistical analysis. 

Continuous variables were represented as mean and 

standard deviation. Categorical variables were 

represented as frequency and percentage.  Accuracy, 

specificity, sensitivity, positive predictive value 

(PPV) and negative predictive value (NPV) of SWE 

were calculated. The Association between stages of 

fibrosis was assessed through a chi-square test. 

Univariate analysis was done to compare mean liver 

stiffness at different stages. P values <0.05 were 

considered statistically significant. 

 

Results 

 

The mean age of the patients was 30 years. Out of 90 

patients, 16 (17.7%) had Hep B or C, 20 (22.2%) 

were liver donors, and 54 (60%) had other liver 

diseases. Elastography results showed mean liver 

stiffness in  F0–F1, F2, F3, and F4 stage to be 

5.48 ± .52 kPa, 8.22 ± .42 kPa, 9.56 ± .32 kPa, and 

12.41 ± 2.9kPa, respectively. The mean liver 

stiffness differs significantly in different fibrosis 

stages (p<.0001) (Table I). Results of liver biopsy 

and SWE were significantly correlated (p=.0001). 

According to SWE results, 51 (56.6%) subjects had 

stage F0-F1 fibrosis, 20 (22%) had stage F2, and 15 

(16%) had stage F3.  Sensitivity of F0–F1, F2, F3, 

and F4 was 88.6%, 31.3%, 20.1%, and 34.2% 

respectively. Specificity for F0–F1, F2, F3, and F4 

was 61.6%, 83.6%, 91.5% and 97.0%, respectively 

(TABLE II and III). 

 In Hep B/C, mean liver stiffness in F0–F1, F2 and  

F3 was 5.34=3 ± 0.32 kPa, 7.29 ± 0.68 kPa and 

8.47± 0.45 kPa respectively. Additionally, the 

accuracy of SWE in diagnosing stages of fibrosis in 

Hep B or C was assessed. It was 59% and 47.7% for 

F0–F1 and F2, respectively. The sensitivity for 

stages F0–F1 and F2 was 63.4% and 29.6%, 

respectively. F0–F1 and F2 specificity were 58.2% 

and 63.4%, respectively.  

For other liver pathologies mean liver stiffness in 

F0–F1, F2, F3, and F4 was 6.49 ± 0.69 kPa, 7.28 ± 

0.29 kPa, 8.33 ± 0.24 kPa, and 12.43 ± 2.9 kPa 

respectively. The accuracy of SWE for other liver 

pathologies was significantly correlated with the 

accuracy of liver biopsy  (p = .0005). 

In donors, the mean liver stiffness in F0–F1 was 5.07 

± 0.51 kPa. Diagnostic accuracy in different fibrosis 

stages was not assessed as all donors have stages F0-

F1.  

Table I Findings of SWE in different stages of fibrosis  

Fibrosis stage n Mean liver 

stiffness 

Standard 

deviation  

Minimum Maximum Range  

F0-F1 51 5.48 .52 3.38 6.25 3.02 

F2 20 8.22 .42 6.77 7.89 1.23 

F3 15 9.56 .32 8.15 9.18 1.02 

F4 4 12.41 .41 9.53 15.56 7.4 
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Table II Comparison of SWE and Liver biopsy scores 

SWE score 

  F1-F0 F2 F3 F4 Total  

Biopsy score F1-F0 32 1 4 0 37 

F2 16 15 4 0 35 

F3 3 0 3 4 10 

F4 0 4 4 0 8 

 Total 51 20 15 4 90 

 

Table III Diagnostic value of SWE 

 F0-F1 F2 F3 F4 

Sensitivity 88.6% 31.3% 20.1% 34.2% 

Specificity  61.6% 83.6% 91.5% 97% 

PPV 62.3% 45.5% 91.5% 51.2% 

NPV 88.5% 64.6% 90.4% 92.3% 

Accuracy  73.4% 62.2% 82.2% 91.5 

 

Discussion  

 

Imaging techniques are now used for assessing liver 

fibrosis. MR elastography and ultrasound 

elastography have shown good clinical results (Jang 

et al., 2021), though ultrasound has better availability 

and lower cost. 2-D SWE is a non-invasive tool for 

assessing liver fibrosis. Studies have shown its 

efficacy in giving a disease-specific measure of liver 

stiffness (Barr et al., 2020). SWE can predict 

advanced or significant fibrosis more accurately than 

serum fibrosis panels. It can also be an alternative to 

liver biopsy in some cases.  Previously comparative 

studies have been done to assess the diagnostic value 

of SWE in staging liver fibrosis in chronic liver 

disease and Hepatitis  B and C (Cassinotto et al., 

2020; Mercedes et al., 2020; Miele et al., 2020). 

These studies have variable findings on the accuracy 

of SWE; however, its specificity and sensitivity are 

comparable to liver biopsy. Another study also found 

out that shear wave elastography is a reliable non-

invasive modality for assessing liver elasticity 

(Popescu et al., 2019). In a study conducted on HBV 

patients for assessing the diagnostic value of SWE 

and liver biopsy, mean liver stiffness in  F1, F2, F3, 

and F4 stage was 6.70 ± 2.65 kPa, 7.34 ± 3.84 kPa, 

8.82 ± 3.24 kPa and 12.88 ± 5.25 kPa 

respectively(Kim and El-Serag, 2019), this was 

inline with the results of our study.  In our study, 

Hep B/C was assessed collectively due to the small 

population size. SWE results showed that mean liver 

stiffness in  F0–F1, F2, F3, and F4 stage fibrosis was 

5.48 ± .52 kPa, 8.22 ± .42 kPa, 9.56 ± .32 kPa, and  

 

 

 

12.41 ± 2.9kPa, respectively. A study evaluated the 

diagnostic value of SWE in Hep C and reported it as 

an excellent tool for detecting liver fibrosis (Tada et 

al., 2015). For determining the prognosis and 

treatment of fibrosis, it is important to determine its 

stage. The measure of liver stiffness predicts 

response to HCV treatment (Ali et al., 2018). SWE is 

a cost-effective, timesaving, reliable, non-invasive 

modality for assessing liver tissue donors. Our study 

had certain limitations. Firstly, various causes of 

liver diseases were studied, which may have caused 

heterogeneity in results; however, liver tissue 

elasticity and fibrosis stage were correlated, 

suggesting the procedure's validity for fibrosis 

measurement.  Second, most of the sample had mild 

fibrosis, due to the advanced stage not being studied 

comprehensively.  

 

Conclusion  

 

It is concluded that shear wave elastography is a 

reliable non-invasive tool that can replace liver 

biopsy for assessing liver fibrosis.  
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