
The role of  elastography in the assessment of  chronic liver disease in children
 

Süleyman Sönmez1, Merve Boşat2, Nihal Yurtseven3, Eray Yurtseven4

1. Department of  Radiology, Bakirkoy Dr. Sadi Konuk Training & Research Hospital.
2. Department of  Healthcare Management, Faculty of  Health Sciences, Bezmialem Vakıf  University.
3. Faculty of  Sport Sciences, Istanbul University-Cerrahpaşa, Turkey.
4. Department of  Biostatistics, Istanbul Faculty of  Medicine, Istanbul University, Turkey.

Abstract
Background: Conventional ultrasonography is a method preferred for the investigation of  chronic liver diseases in pediatric 
groups, as it is non-invasive, cheap, feasible and available. The purpose of  this study is to present the role of  Share-wave Elas-
tography (SWE) in terms of  diagnostic value in children diagnosed with “chronic liver disease.”
Methods:  We studied patients who had been diagnosed with chronic liver disease between March 2012-September 2015, and 
who had undergone liver biopsy and had their pathology results, compared with 26 healthy subjects. Statistical analysis was per-
formed with IBM SPSS Statistics for Windows, Version 20.0. “Pearson Correlation Analysis” was performed in order to measure 
the relationship between elastography values and Brunt level.
Results: This study had  107 subjects in total, consisting of  81 patients between 0-204 months of  age Pearson correlation co-
efficient level was determined as r = 0.644. Since the correlation coefficient is positive, there is a same-directional relationship 
between Elastography level and Brunt degree. This means that while one of  the variables is increasing, the other one will also 
increase.
Conclusion: Since it is known that development of  hepatic fibrosis is  a dynamic process, and that many hepatic fibrosis etiol-
ogies are known to continue throughout the course of  life, the application of  Real time SWE method instead of  repeated liver 
biopsies on patients is a much simpler and smart method. Increasing the clinical use of  Real Time SWE method with future 
studies might provide an opportunity for preventing unnecessary liver biopsies since the patients are evaluated in a shorter time 
and  in a  cost-effective manner.
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Background
Chronic liver disease is a significant health issue among 
children and it can result in fibrosis, cirrhosis and liver 
failure. Since the prognosis and monitoring of  these dis-
eases are  different from each other, distinguishing  them 
is important.1,2. While liver needle biopsy is still recog-
nized to be the gold standard for the assessment of  liver 

fibrosis in the diagnosis and follow-up of  chronic liver 
diseases, researchers tend to study non-invasive methods 
in the determination of  liver fibrosis, as liver needle biop-
sy is an invasive, painful and expensive procedure, which 
can cause possible sampling errors and potential compli-
cations3,4. Conventional ultrasonography is preferred for 
the investigation of  chronic liver diseases in children, as 
it is  non-invasive, cheap, feasible and available. Elastog-
raphy, an ultrasonographic non-invasive procedure that 
measures tissue stiffness5,6. Liver fibrosis is a result of  
chronic damage, and attacks and remissions throughout 
the course of  the disease trigger the formation of  fibro-
sis. Apart from being a direct indicator of  liver damage, 
fibrosis has an important role in the development of  he-
patocyte dysfunction and portal hypertension. In a clin-
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ical aspect, knowing the state and progress of  fibrosis is  
important in the assessment of  treatment response for 
the severity and the prognosis of  the disease. The degree 
of  fibrosis in the liver is important  in the determination 
of  prognosis, and management of  the process in chronic 
liver disease. Patients with fibrosis benefit  from treatment 
in case of  early diagnosis7,8. Shear-Wave Elastography is a 
non-invasive method, and the purpose of  this study was 
to compare Real Time Shear-Wave Elastography method, 
with histopathological Brunt scoring systems, which are 
recognized to be the diagnostic reference method, and 
to determine its suitability for routine use in cases with 
chronic liver disease in the assessment of  liver fibrosis.
In summary, the purpose of  this study was to present 
the role of  Share-wave Elastography, in terms of  diag-
nostic value in children diagnosed with “Chronic Liver 
Disease”9,10.

Patients and methods
We studied  107 subjects in total. These  consisted  of  
81 patients aged between 0-204 months, and who attend-
ed Istanbul University Cerrahpaşa Faculty of  Medicine 
Department of  Pediatrics, Division of  Pediatric Gastro-
enterology, Hepatology and Nutrition between March 
2012-September 2015. They were diagnosed with chronic 
liver disease, underwent liver biopsy and had their pathol-
ogy results. We also studied 26 healthy cases.

“Real time Shear-wave Elastography” was performed on 
patients in the study groups at Istanbul University Cer-
rahpaşa Faculty of  Medicine Department of  Radiology 
within the same period, and all results were evaluated ret-
rospectively. Patients older than 204 months, those who 
did not undergo liver biopsy and “Real time Shear-wave 
Elastography” procedure were excluded. The control 
group was selected from the children who had attended 
for reasons other than liver disease and Medical Ultraso-
nography.

All SWE examinations were performed with “Aixplor-
er ultrasound system Super Sonic Imagine SA, Aix-en-
Provence, France convex broadband probe SC6–1”. 

Patients were asked to not eat anything, starting from at 
least 8 hours before the procedure, due to the fact that 
hepatobiliary ultra-sonography was applied before Real 
Time Shear-Wave Elastography procedure and B-mode 
imaging was used as a guide during Real Time Shear-Wave 
Elastography. No drugs were administered to patients for 
imaging throughout the process, and no radiation admin-
istration was performed since this method is performed 
with an ultrasound device. In the procedure, first B-mode 
imaging was performed for liver imaging, and then it was 
switched to elastography mode in synchronization with 
B-mode imaging. During elastography procedure, shear-
waves were formed with successive pressures applied to 
the skin with the ultrasound probe. Statistical analysis 
was performed with IBM SPSS Statistics for Windows, 
Version 21.0 IBM Corp., Armonk, NY; licence number: 
eb3501007d98f50286ae. “Receiver Operating Character-
istics Curve ROC”method was used in order to determine 
the cut- off  value. The diagnostic performance of  elas-
tography and the distinction between histopathological fi-
brosis stages were evaluated with respect to the areas un-
der the ROC curve AUROC: areas under the ROC curve, 
accuracy. Since the data is distributed homogeneously, 
“Independent Sample - t test”  and “One-way ANOVA” 
analyses were used for the comparison between groups. 
A p value of  < 0.05 was assumed to be statistically signif-
icant. “Pearson Correlation Analysis” was performed in 
order to measure the relationship between elastography 
values and Brunt level.
Ethical approval was obtained form  Istanbul Universi-
ty Cerrahpaşa Faculty of  Medicine Clinical Trials Ethics 
Committee  Number: 83045809/604.01/02-394991.
 
Results
From the 107 subjects in total, 81 patients were diagnosed 
with chronic liver disease and 26 health cases. The min-
imum age of  the patients who participated in the study 
was 0 months, and the maximum was 204 months.
Brunt classification and elastography measurement re-
sults of  patients who had  undergone liver biopsy and 
had their pathology results are presented in Table 1.
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 Table 1: Distribution of brunt classification and elastography measurement values 

 

Brunt Level N Average kPa 
Standard 

Deviation 
Standard Error Minimum Maximum 

 

F0 17 9.90 6.14 1.49 5.80 31.90  

F1 18 16.63 9.60 2.26 7.10 36.50  

F2 19 18.20 10.04 2.30 6.50 42.40  

F3 12 20.26 5.78 1.67 12.10 28.90  

F4 15 25.32 6.51 1.68 16.40 42.30  

 

Patients who have F0 values in the patient group were 
compared with the values of  control group. Since the 
data is distributed homogeneously, “Independent sam-
ple- t test” was applied to these groups. No significant 
difference was determined between these groups Sig 
p>0,05. Patient group was firstly subjected to “One-way 

ANOVA” test in order to investigate whether there was 
a difference between the groups with regard to a single 
characteristic. Since intergroup variances are distributed 
homogeneously, calculations were proceeded with “Post-
hoc Tukey” test. P< 0,05 is recognized to be significant 
and presented in Table 2.

Table 2: Differences between pathology groups 

Brunt classification Mean difference I-J Std. error Sig. 

95% Confidence Interval 

Lower bound Upper bound 

F0 

F1 -6.73301 2.72967 .109 -14.3607 .8946 

F2 -8.29938* 2.69455 .023 -15.8289 -.7699 

F3 -10.36078* 3.04313 .009 -18.8644 -1.8572 

F4 -15.41412* 2.85918 .000 -23.4037 -7.4246 

F1 

F0 6.73301 2.72967 .109 -.8946 14.3607 

F2 -1.56637 2.65476 .976 -8.9847 5.8519 

F3 -3.62778 3.00795 .748 -12.0330 4.7775 

F4 -8.68111* 2.82171 .024 -16.5659 -.7963 

F2 

F0 8.29938* 2.69455 .023 .7699 15.8289 

F1 1.56637 2.65476 .976 -5.8519 8.9847 

F3 -2.06140 2.97612 .958 -10.3777 6.2549 
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 F4 -7.11474 2.78775 .090 -14.9047 .6752 

F3 

F0 10.36078* 3.04313 .009 1.8572 18.8644 

F1 3.62778 3.00795 .748 -4.7775 12.0330 

F2 2.06140 2.97612 .958 -6.2549 10.3777 

F4 -5.05333 3.12595 .492 -13.7883 3.6817 

F4 

F0 15.41412* 2.85918 .000 7.4246 23.4037 

F1 8.68111* 2.82171 .024 .7963 16.5659 

F2 7.11474 2.78775 .090 -.6752 14.9047 

F3 5.05333 3.12595 .492 -3.6817 13.7883 

                                                                *. The mean difference is significant at 0.05 level. 

“Pearson Correlation Analysis” was performed in order 
to measure the relationship between elastography values 
and Brunt level. Pearson correlation coefficient level was 
determined as r = 0.644. Since the correlation coefficient 
is positive, there is a same-directional relationship be-
tween Elastography level and Brunt degree. This means 
that while one of  the variables is increasing, the other one 
will also increase.

Discussion
Liver  biopsy is still the  the gold standard in the diagno-
sis and assessment of  liver fibrosis11,12. This procedure is  
costly, invasive and  carries risk of  complications. It needs 
to be performed in the company of  a senior physician13. 
Furthermore, there are limiting factors such as sampling 
errors, and differences in the assessment among patholo-
gists who examine the biopsy material14,15. Ferraioli et al.16. 
established that the cut-off  value of  Brunt groups of  F2 
and above should be 7.1 kpa and above, while it should 
be 8.7 kpa for groups F3 and above, and 10.4 kpa for 
patients with F4 fibrosis. Since the patient group includes 
adult Hepatitis C patients in this study, it is considered 
that the results might be different from these findings in 
our study, which had children with chronic liver disease16.
Myers et al.17  have reported 56%-96% sensitivity and 
66%-91% specificity in the determination and scoring of  
liver fibrosis in their multi-center study of   251 cases per-
formed  using Transient Elastography method to assess 

liver fibrosis in Chronic Hepatitis B, Chronic Hepatitis C 
and NASH patients.  They took  liver biopsy and META-
VIR scoring as reference. Their results had quantitative 
value, similar to Real Time SWE method. As a result of  
their study, they asserted  that Transient Elastography 
method had  an important role in excluding cases with 
stage F3 bridging fibrosis and F4 cirrhosis. However, 
they  stated that it was insufficient for the determination 
of  stage F2 significant fibrosis, similar to the findings of  
Ferraioli.

Sporea et al.  demonstrated a strong linear relationship be-
tween fibrosis and Transient Elastography in their study  
assessing  of  liver stiffness.  Liver biopsy and METAVIR 
scoring were also taken as reference in this study, and ob-
tained values had quantitative characteristics.
For  determining F ≥ 2 fibrosis values, we  obtaiened 
better results than those reported by Ferraioli et al.17 and 
Myers et al.18. Leschied et al.2015 determined significant-
ly high elastography values in their study performed on 
patients with biliary atresia. They stated that ‘pre-opera-
tive elastography is an emerging non-invasive application 
and a method to provide benefit in pediatric group’ with 
biliary atresia19.  While in our study, a high correlation 
was found between elastography values and fibrosis lev-
el, in operated patients with biliary atresia, Corpechot et 
al. 2006 found  84% correlation between liver stiffness 
value and fibrosis, and 79% correlation in histological 

African Health Sciences Vol 19 Issue 3, September, 20192809



classification in their study performed with patients with 
primary and secondary sclerosing cholangitis. They ob-
tained  the same results when PBC and PSC patients were 
subjected to correlation analysis separately20. In our study, 
liver elasticity of  the  group with fibrosis that was prov-
en with biopsy result were determined to be significantly 
different. With these results, 64% correlation was found  
between elastography value and fibrosis. No significant 
difference was found between the control  and patient 
group with F0 result. This suggests that findings of   liver 
in early stage fibrosis and healthy liver are similar with re-
gard to measurement values, and coming to a conclusion 
with elastography assessment is difficult. Similarly,  Han-
quinet et al. have reported that elastography values in-
crease with progressing fibrosis level, nevertheless there 
are some limitations in the assessment of  first stages of  
fibrosis21. On the other hand, values of  98% in congeni-
tal hepatic fibrosis, 93% in aAutoimmune hepatitis, 90% 
in operated bile duct atresia, 89% in chronic hepatitis B, 
88% in depot disease, 77% in Criptogenic Disease, 67% 
in Cystic Fibrosis, 52% in Wilson's disease, 45% in Hep-
atosteatosis were found  between elastography values of  
the sub-groups in our study and fibrosis. 

In our study, a high correlation was observed between 
elastography value and degree of  degree fibrosis partic-
ularly in inflammatory processes and cholestatic diseases, 
while this correlation was observed to be lower in Wil-
son's disease, hepatosteatosis and depot diseases. The 
reason of  the decrease in these diseases is considered to 
be especially due to hepatosteatosis experienced in early 
stage. Since there is no extensive study on depot diseases 
in the literature, elastography studies performed on  chil-
dren  with depot disease will be valuable  in providing 
important information.  Unlike the single-point measure-
ment in liver biopsy, there are advantages of  Real Time 
SWE method such as performing measurements on nu-
merous points in right and left lobes of  liver parenchyma 
by placing as many ROIs as possible in liver parenchyma, 
and examining a larger area in the liver.

Conclusion  
Since it is known that develpoment of  hepatic fibrosis 
is  a dynamic process, and that many hepatic fibrosis eti-
ologies are known to continue throughout the course of  
life, the application of  Real time SWE method instead 
of  repeated liver biopsies on patients is a much simpler 

and smart method. Increasing the clinical use of  Real 
Time SWE method with future studies might provide 
an opportunity for preventing unnecessary liver biopsies 
since the patients are evaluated in a shorter time and in a 
cost-effective manner.
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