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Abstract

Background: Diffuse liver diseases are commonly encountered ilinical practice and on radiological imaging rigadetection and
accurate diagnosis are extremely important in #fénidive management of such patients. Ultrasonplgyais the widely used and the first
line of radiological investigation in patients pested with diffuse liver disease. Ultrasound el@siphy is a recent advance in the field of
ultrasonography which has reportedly improved theueacy in the assessment of severity of liveroBis in diffuse liver diseases.
Objectives: 1.To evaluate the role of elastography for evadmabf diffuse liver disease. 2. To evaluate thesgievity and specificity of
sonoelastography in detection and characterisatfodiffuse liver disease and correlation with ottedinical diagnostic modalities and
histopathology as gold standaflibjects and Methods: Study was conducted from from August 2014 to Auget.6.Based on inclusion
and exclusion criteria, 30 cases of diffuse livisedses were included in the study.The ultrasoamd ultrasound elastography were done in
the AJ Institute of Medical Sciences. These 30 sagere subjected to FNAC/Tru-cut Biopsy for the faomation of ultrasound and
ultrasound elastography finding and establishméfihal diagnosisResults: In our study of 30 cases of diffuse liver lesigafser Metavir
scoring 13% were F1,16% were F2, 23% were F3,aft wére F4.The sensitivity and specificity for Fidd were 100% and 100%, for
F3 was 71% and 91%, for F4 85 and 87%.the mearoffwalue for the cirrhosis was found to be 18kBanclusion: Ultrasound
elastography is a recent advance in the field mstbund, which is a non invasive method in assessof severity of liver fibrosis and end

stage cirrhosis.
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Introduction

Ultrasound imaging plays a vital role in the diagisp
monitoring and therapeutic treatment of chronicefiv
disease. However conventional ultrasound does nh@ g
any objective criteria for better characterisatom provide
information regarding tissue stiffness, since mdisgases
affect and change the tissue stiffness like inrlfilrosis.
Elastography is a recent technique that generategeds
and values based on the tissue stiffness. Apant fieer,
this method has been used to evaluate other organs
breast, thyroid

Presently the different ultrasound methods avaglatd
assess liver stiffness which have been publishetude
transient elastography (TE) (Fibroscan strain etsiphy
and shear wave elastography imadiif§Other techniques

include 2D-SWE(Supersonic) and 3D-SWE(shear wave

elastography}”®

Ultrasound elastography of liver has been usedsess the
liver tissue stiffness (elasticity) in chronic liveliseasé”

grading of fibrosis in cirrhosis and in  cheterisation
of focal liver masseg?*

Liver fibrosis has become a major public healthbpem
because Liver fibrosis is a common pathway foresalv
liver pathologies like Viral (hepatitis B virus
(HBV),hepatitis C (HCV), human immunodeficiency ugr
(HIV)-HCV  co-infection), autoimmnune, hereditary,
metabolic, toxin —mediated liver disease, non abtioch
steato-hepatitis (NASH), non alcoholic fatty livdisease
(NAFLD)which can result in hepatocellular dysfuioctj
expansion of extracellular matrix ,distortion ofvdr
architecture ,portal hypertension and final endgesta
cirrhosist*

Different levels of fibrosis exist in practice ifrrbosis and
chronic liver parenchymal disease. Hence stagingvef
fibrosis is essential for management purpose. $taging
of liver fibrosis is done on histological score.pkg of
fibrosis staging are the histology activity indé*A(), the
Ishak modification of the HAI score and the METAVIR
scorel’®!

The METAVIR score is the system used in this wonkl a
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represent a semi-quantitative classifications system and
scores both necroinflammatory changes. The activity score
is divided according to the intensity of necroinflammatory
lesions. The fibrosis score is assessed on a five point scale.
FO (no fibrosis), Fl(portal fibrosis without septa :minimal
fibrosis),F2(portal fibrosis with a few septa :moderate
fibrosis or clinically significant fibrosis ), F3(septal fibrosis
with many septa but no  cirrhosis:severe fibrosis)
F4(cirrhosis).!"!

Subjects and Methods

A cross section study was conducted for a period of 2 years
from August 2014 to August 2016

Based on the inclusion and exclusion criteria, 30 cases of
diffuse liver disease that are diagnosed by ultrasound were
included in the study. The ultrasonography and ultrasound
elastography examination was done in the department of
Radiology A J Institute of Medical sciences. The 30 cases
which were found to have diffuse liver diseases with high
elasticity on ultrasound elastography were subjected to
blood investigations, CECT abdomen and then FNAC for
histopathological staging of liver fibrosis for confirmation
of ultrasound findings and final confirmation .

Inclusion criteria:

Patients of clinically suspected diffuse liver lesion at
primary presentation or detected on ultrasonography were
enrolled for the study.

Exclusion criteria

1. Patients in whom final confirmatory diagnosis could
not be established were excluded.

2. Poor compliance of patient or inablility to hold their
breath.

Equipment

Liver ultrasonography for diffuse liver diseases was

performed using convex broadband probe(C5-1) Ultrasound

Shear wave elastography was done using 1-5Mhz convex

transducer of EPIC 5 machine from Philips.

Positioning of the Patient

Patients in fasting status are placed in supine position, with
right arm in maximum abduction to make the right
hypochondrium  accessible and to increase intercostal
space.

The maximum depth penetration is 8cm and the size of the
region of interest is 10 x Smm.Patient is asked to stop
breathing for a moment (only breath holding) and then
measurements are obtained from the right lobe of liver .with
the transducer kept in the intercostal space almost at the
midaxillary line .Few measurements are also taken from the
left lobe.

Minimum of 10 measurements were taken in kilopascals in
case of diffuse liver diseases and then mean was obtained.

Cytological Examination
FNA was performed with 18/20/22 G (gauge) needle/tru cut

biopsy with 16/18 G.cytological results were reported
according to METAVIR score for grading of liver fibrosis
[FO —F4]

Results

Total of 30 patients who were found to have diffuse liver
diseases with high elasticity on ultrasound elastography
were evaluated .Of the 30 patients 8(26% )were below 40
years, 11 (36% ) were between 41 to 50 and 11(36%) were
above 50 years . Of the 30 patients, 20 (66%) were males
and 10(33%) were females. As the amount of alcohol
consumption is more common in men than women, which
leads to liver disease and cirrhosis in late stage, this is
probably the reason for the increased incidence in men.
Metavir fibrosis scoring is the Histopathological scoring for
grading of fibrosis which includes, FO (no fibrosis), F1
(portal fibrosis without septa: minimal fibrosis), F2 (portal
fibrosis with a few septa: moderate fibrosis or clinically
significant fibrosis), F3 (septal fibrosis with many septa but
no cirrhosis:severe fibrosis) F4 (cirrhosis).

In our study, out of 30 cases, 4 (13%) were F1, 5(16%)
were F2, 7(23%) were F3, 14(46%) were F4 based on
metavir scoring.

Table 1: Incidence of Fibrosis scoring (metavir score)

Score Frequency Percentage
Fl 4 13.5
F2 5 16.7
F3 7 233
F4 14 46.7
Total 30 100.0
16.09

14.04 14.0
12.04
10.04
8.0 7 7.0
6.0 5.0
4.0 - 4.0
gl N
0.0 = T T T
1 2 3 4

Graph 1: Bar diagram depicting the frequencies of different
stages of fibrosis

Table S: Elastography grading with correlation to metavir
score (Histopathology scoring)

Metavir | Frequency Elastography Cut off value
LaboratoryAnalysis included Score Values(kPa) ni‘:;;:":ie(ﬁ:g)
ALT, AST, GGT, Bilirubin, AFP, HCV, HBV, HIV, Serum Fl 4 356 -70 65
cholesterol, platelets F2 5 8.7 -92 9.8
F3 7 112-13.8 129
F4 14 14.1- 33.0 18.0
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[Table 5] depicts the the cut off range and the cut off mean
values in the different fibrosis stages.

Of the 7 cases in F3, 5 were correlating with the
histopathology(Metavir) scoring and had cut off
elastography range value between 11.2-13.8 range .2 of
them had values in the cirrhotic range .the reason for high
elastography value could be due to values obtained at the
end of expiration, food intake or non-fasting state which can
increase the liver stiffness and thus the elasticity value .

Of the 14 cases in F4 cirrhosis, 12 were correlating with the
histopathology (Metavir) scoring and had cut off
clastography range value between 14.1-33kPa. 2 of them
had elasticity value less than 14.1kPa.the probable reason
could be due to values obtained during the patient
respiration.
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Figure 3: Cirrhotic morphology of liver with mean
elastography value of 13kPa
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Figure 4: Cirrhosis of liver with mean elastography value of
33kPa
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Figure 2: Chronic liver disease in Hepatitis B with mean

Discussion

Various investigations are used for evaluating diffuse liver
diseases and focal liver lesions which includes Biochemical
investigations, Radiological investigations like
ultrasonography, CT and MRI .The gold standard is the
Histopathological examination which requires liver biopsy.
It is an invasive procedure which is disadvantage. Hence,
noninvasive investigation like ultrasound elastography can
be used to assess the severity of disease progression to
cirrhosis in case of liver diseases like chronic hepatitis B,
chronic hepatitis ¢ infection, NASH, NAFLD ,alcohol liver
disease and other causes of cirrhosis.

In our study, no significant correlation was noted in
age wise distribution of diseases. However significant
corelation was found in sex wise distribution of diseases.
The incidence of cirrhosis is more common in males
(66%) than in females (33%) probably due to the
increased alcohol consumption in male group which is
an important risk factor for the development of
cirrhosis.

In the study conducted by Tsochatzis EA et al. In the case
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of cirrhosis (F4), the results showed a cut-off of 15.08 kPa
with a sensitivity of 84% and specificity of 95%. Another
meta-analysis of 40 eligible studies showed that the
summary sensitivity and specificity were 78% and 80% for
significant fibrosis, and 83% and 90% for cirrhosis. 58

In our study of diffuse liver disease, out of 30 cases,
14 cases had cirrhosis with the mean cut off value of
18 kPa. With a sensitivity of 85%, specificity of 87%,
positive predictive value (PPV) of 85% and negative
predictive value of 87%.

loan Sporea et al conducted prospective study in 383
patients with or without hepatopathies, in ~ which liver
stiffness (LS) was evaluated by means of TE (transient
clastography) and 2D-SWE (shear wave elastography).
They found LS cut-off values assessed by 2D-SWE for
predicting different stages of liver fibrosis were :F > 1:
>7.1 kPa; F > 2: >7.8 kPa F > 3: >8 kPa and for F = 4:
>11.5 kPa.'¥

In a study done by the Guibal et al in 170 patients, SWE
sensitivity and specificity were respectively 85.1% and
82.7% (= F2), 88.9% and 90.3% (> F3), 93.3% and 98.3%
(F4). In the subgroup study, a significant correlation was
found between the percentage of fibrosis and stiffness as
assessed by SWE.["*!

In our study , the sensitivity and the specificity were 100%
and  100%,(  F1),100% and  100%(F2),71%and
91%(F3),85%and 87%(F4).

Xin wu cui et al found in chronic viral infection HCV
related cirrhosis liver stiffnes value >6.8-7.6kpa are
indicative of significant fibrosis using the gold standard
liver biopsy, and the cut off value for predicting complete
cirrhosis (F=4) range between 11.0 and 13.6kpa.and optimal
cut of value for diagnosis HBV related cirrhosis were
between 9.0 and 11.0kpa.They did meta —analysis including
40 studies ,the polled sensitivity and specificity of TE was
79% and 78% for the diagnosis of significant
fibrosis;82%and 86% for the diagnosing severe fibrosis
;and 83%and 89%for the diagnosis of liver cirrhosis and
concluded that transient elastography is able to distinguish
mild fibrosis from advanced liver fibrosis and cirrhosis.!"

Conclusion

Ultrasound is a simple, safe, repeatable, cost effective
modality of imaging and also the first line of investigation
of choice in suspected case of diffuse liver lesions.

Though liver biopsy (LB) is the gold standard method for
the assessment of the liver fibrosis, it is an invasive
procedure, and fibrosis is unevenly distributed. The
specimen obtained in liver biopsy is roughly only 1/50000
of the total liver volume resulting in false negative samples
and there is high inter and intraobserver variability.
Considering these limitations of liver biopsy in daily
practice, noninvasive methods for the evaluation of liver
disease severity represent an alternative.

Elastography with ultrasound is a noninvasive technique for
the assessment of liver fibrosis in chronic hepatitis B and C,

cirrhosis, NASH, NAFLD .This also helps in follow up and
assessing the progress.
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