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Diagnostic Performance of Ultrasonography in Detecting Fatty Liver
Disease in Comparison with Fibroscan in People Suspected of Fatty Liver

Abstract

Background: Fatty liver disease is a common hepatic disorder that remains undiagnosed due to
the high number of asymptomatic patients and lack of a proper noninvasive diagnostic tool.
Liver biopsy, the gold standard of liver steatosis diagnosis, is an invasive method that can be
replaced by fibroscan. Fibroscan can detect liver steatosis with high sensitivity and specificity,
but it is not accessible around the world. In this study, we compared ultrasonography (US) as a
cheap and accessible device with fibroscan method in detecting patients with liver steatosis.
Materials and Methods: We enrolled 77 patients in this study. US and fibroscan were done in each
patient at a single day. Liver steatosis stages were recorded using US and fibroscan. The diagnostic
performance of US was calculated, using fibroscan as the reference method. Results: The sensitivity
and specificity of US in detecting fatty liver disease using fibroscan as a standard method were 73%
and 69%, respectively. Conclusion: Based on sensitivity and specificity achieved from US, this study
suggests that ultrasound is a suitable method for detecting patients with liver steatosis obviating liver

biopsy and fibroscan.
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Introduction

Fatty liver disease is the most common
chronic liver dysfunction in the world
with the prevalence of nearly 25%, with
the highest prevalence in the Middle East
and South America.'! Nonalcoholic fatty
liver disease (NAFLD) is the presence
of fat accumulation in hepatocytes when
no secondary cause like heavy alcohol
consumption is present. It is seen in two
types including NAFL and nonalcoholic
steatohepatitis (NASH).)’. NASH is more
common in patients with risk factors
such as hyperlipidemia, diabetes mellitus,
pregnancy, and long-term use of drugs.
Fatty liver may progress to cirrhosis and
fibrosis.’) Most patients with NAFLD
are asymptomatic, and the disease may
be diagnosed incidentally by elevation
of hepatic enzymes or accidental hepatic
steatosis finding on imaging. The gold
standard diagnostic test of fatty liver disease
is liver biopsy. Liver biopsy is an invasive
procedure and cannot be used as a screening
method because of its complications.’) A
potentially noninvasive method used as
an alternative to liver biopsy for diagnosis
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of fibrosis and hepatic steatosis is the
measurement of liver stiffness using
transient elastography with sensitivity of
83%, 88%, and 99% for a diagnosis of
mild-to-moderate fibrosis, severe fibrosis,
and cirrhosis, respectively.*” However,
it is not used extensively because of its
inaccessibility.

Ultrasonography (US) is a cheap and
an accessible method and is the most
commonly used imaging method in
diagnosis of NAFLD.! There are many
studies on sensitivity and specificity of US
in detecting NAFLD. In a meta-analysis
of 49 studies from 1967 to 2010, the
sensitivity and specificity of ultrasound
were 84.8% and 93.6%, respectively.l”
However, there is no study comparing the
ability of US with transient elastography in
detecting fatty liver disease.

Because of high prevalence of fatty liver
disease and a large number of undiagnosed
patients, due to lack of an appropriate
diagnostic method, we designed a study to
investigate the sensitivity and specificity
of US in detecting fatty liver disease in
comparison with fibroscan (the elasticity
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imaging technique) and find the diagnostic performance of
US using fibroscan as a standard method. The study aimed
to detect whether the US can be used as an alternative
to fibroscan and liver biopsy in diagnosis of fatty liver
disease.

Materials and Methods

It was a cross-sectional study done on 77 patients suspected
of having fatty liver disease referred to Seyedolshohada
Hospital, Isfahan, Iran, from October 2016 to 2017. The
approval of the study was received from Isfahan University
of Medical Sciences. The informed consent was signed by
each patient, and the purpose of the study was explained to
them. The demographic data including age and sex of the
patients were recorded.
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Ultrasonography examination

Patients underwent US using a Samsung H60 device
made in Korea, by a curvilinear multifrequency
(3-5 MHZ) probe. All ultrasounds were performed
by one radiologist, and all fibroscans were performed by
another radiologist who was blind about the ultrasound
result.

The grading of steatosis by US was based on liver
echogenicity: grade 0: “being normal;” Grade 1: mild
steatosis “a slight increase in hepatic parenchymal
echogenicity with normal visualization of diaphragm and
intrahepatic vessel margin;” Grade 2: moderate steatosis
“moderate increase of echogenicity and slightly impaired
visualization of intrahepatic vessels and diaphragm;” and
Grade 3: severe “a marked increase of echogenicity with
poor or no visualization of intrahepatic vessel borders,
diaphragm, and posterior portion of the right lobe of the
liver.”l'% Different grades of liver steatosis are shown in
Figure 1.

When judging ultrasound echogenicity, transmit power,
gain, “time gain compensation” sliders, frequency, focal
depth, and all other parameters were held constant to
facilitate the comparison.
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Figure 1: Ultrasonography in patients with different liver steatosis
grades: (a) Grade 0, (b) Grade 1, (c) Grade 2, (d) Grade 3

Fibroscan examination

The transient eclastography was done by an expert
radiologist blind to the liver ultrasonographic results with
TOUCHS502 Fiber Scanner, built in France, using M-probe.

Imaging was performed with the patient lying in the supine
position with his right arm abducted and the forearm under
the head. The right side of the body was bare to examine
the liver and was slightly elevated.

The tip of the probe, covered with ultrasound gel, was
placed on the intercostal space over the right liver lobe.
The operator located a portion of the liver that was at least
6-cm thick and free of any large vascular structure, using
A-mode images provided by fibroscan device. Then, the
operator pressed the probe button for image acquisition.
The measurement depth ranged from 25 to 45 mm.

Ten validated measurements were performed in each
patient. The success rate was calculated by dividing the
number of validated measurements by the total number of
measurements. Procedures with 10 validated measurements
and a success rate of at least 60% were considered
reliable.!'

The values of hepatic fibrosis using fibroscan measurement
were expressed in kilopascal (kPa). To determine the
amount of hepatic steatosis, the controlled attenuation
parameter (CAP) test was used, and the results were
reported in decibel/meter (dB/m). CAP cutoff values
indicated liver steatosis and ranged from SO indicating no
steatosis (S) to S3 indicating severe steatosis. CAP values
indicating S >1 ranged from 237.0 to 259.0 dB/m,
from 259.0 to 291.0 dB/m for S >2, and from 291.0 to
400.0 dB/m for S >3.02

Cutoff values for fibrosis diagnosis were <5.5 for fibrosis
stage FO (no fibrosis), 5.5-8.0 for FI (mild fibrosis),
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8.0-10.0 for F2 (moderate fibrosis), 11.0-16.0 for
F3 (severe fibrosis), and >16.0 for F4 (cirrhosis). F grading
system is the output of fibroscan equipment by itself
quantitatively by 0—4.

Measurement was reliable when the interquartile
range (IQR) for liver stiffness measurement (LSM)
was <30%. IQR more than 30% and LSM >7.1 Kpa were
considered poorly reliable.!']

Patients who did not have proper measurements were
excluded from the study.

Data analysis

Using fibroscan examinations and CAP values, patients
were divided into two groups including patients with fatty
liver disease (Grades 1, 2, and 3) and patients without fatty
liver disease (Grade 0).

To analyze data, patients with stages F = 1, 2, or 3 were
considered to have fibrotic liver. Moreover, those with
F = 0 were classified as patients with normal liver.

Diagnostic performance of US in determining patients with
fatty liver disease was evaluated using receiver operating
characteristic (ROC) curve. Sensitivity, specificity,
positive predictive value (PPV), and negative predictive
value (NPV) were calculated in patients with and without
hepatic fibrosis.

To analyze the differences between portal vein diameter
in patients with fibrotic liver and nonfibrotic liver,
Mann—Whitney U-test was used. All analyses were
performed using SPSS version 24 for Windows (SPSS Inc.,
Chicago, IL, USA).

Results
Descriptive studies

In this study, 77 individuals including 54 males (70.1%)
and 23 females (29.9%) who were suspected to have
fatty liver disease were enrolled. US assessment revealed
that 33 (42.9%), 19 (24.7%), 15 (19.5%), and 10 (13.0%)
patients had fatty liver Grade 0, 1, 2, and 3, respectively.
These frequencies were 29 (37.7%), 7 (9.1%), 16 (20.8%),
and 25 (32.5%) for fatty liver assessment using fibroscan.

Fibrosis grading using fibroscan revealed that 29 (37.7%)
individuals had normal liver parenchyma (F0) and
19 (24.7%), 10 (13.0%), 6 (7.8%), and 13 (16.9%) had
stage F1, F2, F3, and F4, respectively.

These data are summarized in Tables 1-3.

In this study, fibroscan revealed fatty liver disease in 48
of 77 patients (62.3%). Of 48, 35 patients were detected
to have fatty liver disease (72.9%) using US. Moreover,
of 29 patients who had normal liver using fibroscan,
20 patients (68.9%) did not have fatty liver disease using
US.
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Table 1: Prevalence of fatty liver diagnosis by
ultrasonography and fibroscan

Fatty liver Fibroscan
Positive count Negative count
Sono
Positive 35 9
Negative 13 20

Table 2: Comparison of fatty liver diagnosis by
ultrasound and fibroscan in people with fibrosis and
without fibrosis

Fibroscan Fatty liver Fibro Total
Positive Negative
Negative Sono
Positive 10 3 13
Negative 5 11 16
Total 15 14 29
Positive Sono
Positive 25 6 31
Negative 8 9 17
Total 33 15 48
Total Sono
Positive 35 9 44
Negative 13 20 33
Total 48 29 77

Diagnostic accuracy of ultrasonography

The sensitivity, specificity, PPV, and NPV of US in
detecting fatty liver disease was 73%, 69%, 80%, and 61%,
respectively. Using ROC curve for detecting fatty liver
disease, the area under the curve (AUC) (95% confidence
interval [CI]) was 0/709 (0/587-0/832) (P < 0.01).

In patients with liver fibrosis, the diagnostic performance
of US in detecting fatty liver disease was 75% and 60%
for sensitivity and specificity with PPV and NPV 80% and
52%, respectively. The AUC was 0.679 (90.0-509.849) with
P < 0.05. Moreover, sensitivity, specificity, PPV, NPV, and
AUC (95% CI) at ROC curve in patients without fibrosis
were 66%, 78%, 76%, 68%, and 0.726 (0.536-0.916),
respectively, with P < 0.05. We compared sonographic fatty
liver with steatosis score in fibroscan and also we compared
the presence of fibrosis in fibroscan in two groups of
patients (fatty and nonfatty according to ultrasound).

No significant correlation was found between the degree
of fatty liver disease and liver fibrosis stages. This finding
suggested that patients with higher grades of fatty liver do
not necessarily have higher degrees of liver fibrosis.

The relation between fibrosis stages and portal vein
diameter using ultrasonography and fibroscan

The mean + standard deviation of portal vein diameter was
9.87 = 1.74 mm. Using the Mann—Whitney test, portal vein
diameter in individuals with no fibrosis (9.35 + 1.25 mm)
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Table 3: Comparison of fatty liver diagnosis by ultrasound and fibroscan and evaluation of sensitivity, specificity,
positive predictive value, negative predictive value, ACC, area under the curve, and P value

Fatty liver Sensitivity Specificity PPV NPV ACC AUC (95% CI) P

Negative 0/667 0/786 0/769 0/687 0/724 0/726 (0/536-0/916) 0/038
Positive 0/757 0/600 0/806 0/529 0/708 0/679 (0/509-0/849) 0/049
Total 0/729 0/689 0/795 0/606 0/714 0/709 (0/587) 0/002

NPV: Negative predictive value, accuracy (ACC), PPV: Positive predictive value, CI: Confidence interval

was not significantly different from those who had hepatic
fibrosis (10.19 £ 1.93 mm) (P = 0.335 and P > 0.05,
respectively).

Discussion

The aim of this study was to determine the sensitivity and
specificity of US in detecting fatty liver infiltration, using
fibroscan as a reference method. We also evaluated the
correlation between the degree of fibrosis with fatty liver
disease and portal vein diameter.

The gold standard for the diagnosis of liver steatosis and
fibrosis is liver biopsy.l'"¥ This method is too invasive and
has many complications.'”! Fibroscan is a new device
which can replace liver biopsy.!'®! Despite its advantages, it
is an expensive and inaccessible device around the world,
especially in Iran.

Previous studies showed that the diagnostic performance of
transient elastography using CAP in detecting liver steatosis
is very high with sensitivity and specificity of nearly
90%.""" Furthermore, it was reported as a suitable method
for screening hepatic steatosis because of its high NPV.['8]
In this study, the sensitivity obtained for detecting hepatic
steatosis was 73% showing that ultrasound can detect up
to 73% of patients with fatty liver according to fibroscan
reports. Based on the P value detected in this study, the US
can be a good alternative for the fibroscan.

We also found that US can detect up to 76% and 67%
of fatty liver diseases in patients with liver fibrosis and
without liver fibrosis, respectively. The results suggest that
US is a suitable method of diagnosis and follow-up of fatty
liver disease, regardless of the liver fibrotic changes.

We also evaluated the relation between hepatic fibrosis and
portal vein diameter and found that portal vein diameter was
not significantly higher in those with hepatic fibrosis than
those without signs of fibrosis. Our findings are not compatible
with other studies reporting that fibroscan can predict
portal hypertension using LSM. Furthermore, the chance of
portal hypertension increases by an increase in liver fibrosis
stages.[192%

No correlation was seen between liver steatosis and fibrosis
staging in this study, and analysis showed that liver steatosis is
not affected by liver fibrosis. The same results were detected
in a study done by Asselah et al. on patients with chronic
hepatitis C. They found no significant relationship between
liver fibrosis and steatosis.?!! Contrary to the mentioned
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results, some authors proposed the association between
steatosis and fibrosis and suggested that controlling metabolic
factor, overweight, and lifestyle can play an important role
in managing hepatic fibrosis caused by hepatitis C virus.?>?
Different results obtained may be due to different individual
characteristics such as weight, body mass index, and type of
underlying disease in studied populations.

Lack of histological data is the limitation of this study.
Liver biopsy was not indicated in most of the participants
in this study, and because of the invasive nature of liver
biopsy, it was not done on the patients. Furthermore, the
small number of individuals with severe hepatic steatosis
and liver fibrosis was another limitation. Hence, further
studies are needed to evaluate the diagnostic performance
of US and to compare the hepatic fibrosis stages and
steatosis grades obtained from US and fibroscan.

Conclusion

According to the results of this study, US is an acceptable
method in detecting fatty liver disease. In patients with liver
fibrosis, the diagnostic performance of US in detecting fatty
liver disease is acceptable also. No significant correlation
was found between the degree of fatty liver disease and
liver fibrosis stages.
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