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ABSTRACT

OBJECTIVE: To evaluate the diagnostic accuracy of Elastography (shear wave) in detection and staging of liver
fibrosis in patients with Chronic Hepatitis C by taking histopathology as gold standard. DESIGN: Cross sectional
study. PATIENTS AND METHODS: 105 patients with chronic hepatitis C were studied including 44 female
patients and 56 male patients on whom Shear Wave Elastography was performed. Elastography was performed,
using curved transducer with ultrasound frequency of 3.5 MHz. The results of share wave elastography were
compared with histopathology. All the information was recorded into predesigned proforma. RESULTS: Matching
between the score of shear wave elastography and biopsy was moderate and considered as positive correlation
between them. FO accounted as lowest matching and F3 as highest matching. CONCLUSION: This non invasive
technique (shear wave elastography) and liver biopsy show good matching and correlation with biopsy of liver
in detection and staging of liver fibrosis. It is also very good technique in follow-up of progression of liver fibrosis.
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Introduction

Over 170 million people across the globe are affected
by chronic hepatitis C.1 The diagnosis and treatment
of this disease in patients majorly banks on the staging
of liver fibrosis. In case of moderate to severe
(METAVIR stages F2 and F3) fibrosis, antiviral therapy
is suggested.2

Biopsy of liver was recommended traditionally for
diagnosis of liver fibrosis before treatment in patients
with hepatitis C (chronic). But because of high cost,
errors in sampling and variability in interobserver
histopathological correlation, liver biopsy has its own
limitations. Moreover, there remains a rare yet potential
risk of life-threatening complications. Liver biopsy is
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also not well accepted by patients and it is not
appropriate for frequent evaluations. Furthermore,
chronic hepatitis C makes the performance of liver
biopsy impractical in patients who are candidates for
antiviral therapy.2 The shortcomings have created a
need for alternative techniques, which are equally
accurate and less injurious to eliminate the step of
liver biopsy.

It is necessary to categorize the severity of fibrosis
in patients with chronic liver disease for the proper
treatment by antiviral drugs and surveillance. It is
also helpful regarding prognosis of such patients.
Since liver biopsy (LB) is an invasive procedure,
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though has been the gold standard for long, it can
cause complications like pain and bleeding.45 So it
is very crucial to introduce and apply non invasive
procedure for categorization of liver fibrosis. Ultrasound
elastography uses liver stiffness measurement (LSM)
technique for categorization of liver fibrosis and thus
is substitute for liver biopsy.6.7 Asian-Pacific and Euro-
pean associations both have recommended the sta-
ging of liver fibrosis by non invasive ultrasound shear
wave elastography technique.8

An ultrasound elastography technique called shear
wave elastography (SWE) is easily available on ultra-
sound scanner and it can easily provide the map of
stiffness of liver superimposed on B-mode image.®
Liver stiffness can be measured on basis of estimation
of shear wave velocity. With high accuracy of SWE
it is clinically applicable to stage the fibrosis of liver.10.11
Fibrosis of liver can be predicted by several inex-
pensive laboratory tests based non-invasive methods
like the Fibrosis-4 index and aspartate amino-
transferase-to-platelet index and these methods have
been investigated for their diagnostic accuracy in
evaluation of fibrosis of liver.12

Our study is meant to measure the diagnostic accuracy
and clinical applicability of non-invasive imaging
(shear wave elastography) in diagnosing and to stage
fibrosis of liver in patients with hepatitis C (chronic)
taking histopathological findings as gold standard.

Material and Method ____

This cross-sectional study was conducted from
February to August 2018 in Radiology department
of Jinnah Postgraduate Medical Centre, Karachi from
February to August 2018 after approval from ethical
committee Total 107 patients of chronic hepatitis C
were selected with patient’s age ranging from 18 to
60 years. The mean age was 35.5 £ 10 years of both
genders. Cases were referred from outpatient
department of liver clinics who were diagnosed as
Hepatitis C positive by PCR method. Patients were
selected prior to their interferon therapy. Full history,
clinical examination and laboratory investigations
(Complete blood count along with liver function tests)
were carried out.

The patients who were unwilling for biopsy or referred
to other hospital were excluded from the study.
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Informed consent was taken from the research and
ethical committee of the institution. Sample size was
calculated considering both the sensitivity and spe-
cificity of shear wave elastography to diagnose liver
fibrosis. Nonprobability consecutive sampling
technique was applied to collect the samples. Scoring
system (METAVIR) was used to evaluate and grade
the fibrosis of liver which were graded as:, FO when
there is no fibrosis; F1 when there is portal fibrosis
without septa; F2 when there is portal fibrosis with
rare septa; F3 when there are numerous septa without
cirrhosis; and F4 when there is cirrhosis. The shear
wave elastography imaging was done by consultant
radiologists with more than 5 years experience.
Commercially available ultrasound systems
(TOSHIBA,; GRE, Germany) with curved transducers
having frequency of 3.5 MHz. After diagnosing liver
cirrhosis, all patients were referred for biopsy of liver
under ultrasound guidance. Biopsy was done by a
18 gauge true-cut needle and sample was sent for
histopathological correlation.

Shear wave elastography findings were compared
with histopathologically proven liver cirrhosis. Inclusion
and exclusion criteria were strictly followed as to
control the biasness and effect modifiers.

Statistical analysis was performed by using Statistical
Package for Social Sciences (SPSS 21.0) as to obtain
sensitivity and specificity of shear wave elastography
in the diagnosis of liver cirrhosis and taken histopa-
thology as gold standard. Frequency and percentage
was calculated for qualitative variables, i.e, presenting
complains, detailed history of presenting complains;
shear wave elastography findings and histopatho-
logical findings.

Mean + SD was computed for quantitative variable,
i.e. age of the pateint. Taken histopathological findings
as gold standard, all statistical parameters, (sensitivity,
specificity, positive predictive value, negative predictive
value) were calculated to obtain diagnostic accuracy
of shear wave elastography.

RQS_UJIS__

This study includes 107 patients based on inclusion
criteria. 65.7% of cases were graded as F2 which
indicates significant fibrosis, 38% of cases were
graded as F3 which indicates severe fibrosis and
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17% of cases were graded as F4 which indicates
cirrhosis. (Tab. 1: shows total number of cases and
percentage of fibrosis).

FO 10 (9.3)
F1 26 (24.2)
F2 30 (28.0)
F3 22 (20.6)
F4 19 (17.8)

Table 1: Metavir fibrosis stage; n (%)

The median values, Interquartile ranges and p values
of the measurements obtained for each fibrosis stage
with shear wave elastography are summarized in
(Tab. 2).

METAVIR stage
FO F1 F2 F3 F4
Median value, kPa | 7.2 9.2 M1 142|237
IaR 6.0-8.0 |7.3-10.8|8.2-14.3|10.7-21.6/19.6-31.8
Range 51-8.8 |54-2586.0-34.0 |85-33.3 |11.1-55.0
p value 0.009 [0.045 [0.030 |<0.001

Table 2: Median value, IQR, range and p value of liver stiffness
measurements obtained with shear wave elastography for each
fibrosis stage

Liver stiffness measurements by shear wave elas-
tography, show higher median values for patients with
given fibrosis stage as compared to those with less
fibrosis (all p values < 0.05).

10.6 kPa was the optimal cutoff value for prediction
of significant fibrosis, 13.2 kPa for severe fibrosis and
17.6 kPa for cirrhosis. (Tab. 3) summarizes the spe-
cificity, sensitivity, NPV, PPV for each METAVIR stage
and we have found more than 80% specificity for all
three stages in assessing fibrosis of liver.

Parameter Stage >F2 Stage >F3 Stage >F4
Cutoff, kPa 10.6 13.2 17.6
Sensitivity, % 76.8 (65.1-86.1) | 72.5 (56.1-85.4) | 88.9 (65.3-98.6
Specificity, % 83.3 (67.2-93.6) | 84.6 (73.5-92.4) | 88.5 (79.9-94.3
PPV, % 89.8 (79.1-96.2) | 74.4 (57.6-87.1) (

(

61.5 (40.1-80.1
NPV, % 65.2 (49.8-78.6) | 83.3 (72.1-91.4) | 97.5 (91.2-99.7

)
)
)
)

Table 3: Performance characteristics of 2-D shear wave
elastography for staging liver fibrosis in patients with chronic liver
diseases

(Tab. 4) summarizes the relation of concordance rates
of liver stiffness measurements among METAVIR
staging and shear wave elastography. Overall 56.2%
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of cases (61 of 107) were accurately categorized by
shear wave elastography. The FO-1 and the F4 staged
cases show accuracy of more than 60% while F2 and
F3 staged cases show comparatively lesser accuracy
of correct classification of less than 50% on shear
wave elastography. (Fig. 1) shows case of liver fibrosis
(stage FO-F1)

Liver stiffness METAVIR stage Concordance

measurement FO-F1| F2 | F3 | F4 |Total| rate(%)
FO-F1, <10.6 kPa 30|12 | 4 |0 46 65.2
F2,>10.6to<13.2kPa | 4 7 6 1 18 38.9
F3,>13.2to<17.6kPa | 0 8 6 1 15 40.0
F4,>17.6 kPa 2 2 6 16 | 26 61.5
Cumulative concordance 56.2

Table 4: Analysis of concordance of liver stiffness measurements
obtained using shear wave elastography versus the METAVIR
stage

0.8 kPa Ratio1

Measure Please store image before quitting Shear

Speed[m/s] Elasticity[kPa]
Average SD Average sD
1.28 0.07 4.8 0.6 2.5
1.33 0.13 5.2 1.1 2.5
1.59 0.11 7.4 1.0 3.0
1.61 0.13 7.7 1.3 3.4
1.66 0.36 8.5 4.0
1.99 0.81 13.9 11.0
1.95 0.18 11.4 2.2
1:51 0.16 6.7 1.6
1.96 0.21 11.5 2.5
0 1.87 0.48 11.2 6.7

Depth[cm]

FEEEEEE S EE

1
2
3
4
5
6
7
8
9
1

Mean 1.68 8.8
SD 0.25 2.9
Median 1.64 8.1
IQR 0.44 4.7

Figure 1: Shows case of liver fibrosis, mean kPa of 8.8 (METAVIR
stage FO-F1)
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Discussion

To expand liver disease, liver inflammation and fibrosis
are considered as predominant pathologic processes.
Various invasive and noninvasive tools are available
for staging of liver fibrosis, Among noninvasive ones
liver ultrasound elastography has considered as a
crucial tool to stage fibrosis of liver.13 As liver is
encapsulated by firm envelope named as Glisson's
capsule, so any changes like inflammation, edema,
congestion and fatty changes, can raise the measure-
ments and expand its stiffness, even in absence of
fibrosis.” The study which we have designed has
significant higher median liver stiffness measurements
(LSMs) as compared to previous study for each stage
of fibrosis in patients with chronic liver disease.14 The
median LSM for FO was 7.2 kPa in this study while
previous study show 5.7 kPa for FO and 6.7 kPa for
F1.14 So our study show higher liver stiffness
measurement in case of FO stage than that of the
foregoing study for FO and F1 cases.14

For assessment of liver fibrosis, the ultrasound elasto-
graphy has recently acknowledged as authentic
method.15-18 The shear wave examinations were
effective in all cases in this study. The outcome shows
that shear wave elastography yields very good results
in patients with chronic hepatitis. The outcomes of
study concerning the achievement rate of shear wave
elastography measurements in patients with chronic
hepatitis were indistinguishable results revealed in
preceding studies utilizing shear wave elastography
in patients.

To evaluate significant fibrosis, severe fibrosis and
cirrhosis the ideal cutoff values were 10.6, 13.2 and
17.6 kPa, respectively. The ideal cutoff values for
foreseeing each stage of fibrosis have not yet been
initiated.1® The optimal cutoff value was 7.2 kPa for
estimation of significant fibrosis, 9.1 kPa for severe
fibrosis and 11.7 kPa for cirrhosis in patients with
hepatitis B (chronic). The optimal cutoff value was
7.1 kPa for estimation of significant fibrosis, 8.7 kPa
for severe fibrosis and 10.4 kPa for cirrhosis n patients
with chronic hepatitis C.20, 21

In our study with a cutoff of 10.6 kPa on shear wave
elastography, the significant fibrosis showed high
PPV (89.8%). The clinical efficacy of shear wave
elastography increases at high PPV of LSMs for
confirming significant fibrosis. Progression in liver

PAKISTAN JOURNAL OF RADIOLOGY

disease with indication for start of treatment was
indicated by F2 stage. We have set up the indication
of fibrosis in patients by using shear wave elastography
with a cutoff of 17.6 kPa and negative predictive value
was 97.5% for evaluation of cirrhosis and was very
high for evaluating cirrhosis. So high negative pre-
dictive value in liver stiffness measurements recom-
mends that shear wave elastography could be
compelling for excluding cirrhosis in any case. A low
NPV propose that shear wave elastography could be
unsatisfactory for excluding significant fibrosis, and
a low PPV recommends that shear wave elastography
could be lacking for confirming cirrhosis. In addition,
the concordance rate was low at 56.2% for shear
wave elastography versus METAVIR stage. In this
way, it is estimated that shear wave elastography is
convenient for anticipating F2, F3 and F4 stages as
significant fibrosis, severe fibrosis and cirrhosis
respectively.

Conclusion

We have found that shear wave elastography has a
promising diagnostic role for liver fibrosis evaluation
and its staging in patients with chronic hepatitis C. It
is a convenient and cost effective modality that can
effectively diagnose liver fibrosis and possibly further
diagnostic method will not be required. Diagnosis of
liver fibrosis can be made with certainty, so that
subsequent management can be planned easily and
it provides cost saving for the hospital as well.

Conflicts of Interest: There were no conflicts of
interests among authors
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