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ABSTRACT
Recently, Fibro scan was developed as a non-invasive device for measuring liver fibrosis.
Progression of liver fibrosis has been reported to increase the measurement value (elasticity). We
have performed the Fibro scan for liver diseases.[ ;normal liver (n=33), hepatitis C (n=156),
hepatitis B(n=36), non-alcoholic fatty liver disease (n=24), auto immune hepatitis (n=9), primary
biliary cirrhosis (n=10), alcoholic liver disease (n=7), acute hepatitis (n=3), other liver disease
(n=14), recipient of living donor liver transplantation (n=11)] Elasticity, blood test, and indirect
fibrosis diagnostic score were comparatively investigated. In the hepatitis C group, the mean value
for elasticity was 14.7±12.0 kPa. Elasticity was found to be significantly correlated with the
hepatobiliary enzymes, fibrosis markers and indirect fibrosis diagnostic score. When elasticity was
divided into ≧14.6kPa(liver cirrhosis) and<14.6kPa(non liver cirrhosis) groups for the investigation,
liver inflammation and fibrosis markers were correlated in the progress of fibrosis in non liver
cirrhosis, and it could be speculated that if liver cirrhosis is reached, progression of fibrosis reflects
decreased liver function.
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INTRODUCTION
In chronic hepatitis C, it is known that liver
fibrosis progresses as the period of infection
prolongs, and may reach liver cirrhosis. If it
progresses to liver cirrhosis, the risk of onset of
hepatocellular carcinoma increases. And, apart
from periodical diagnostic imaging, measures
against decrease in liver function and gastroesophageal varices also become necessary. Apart
from chronic hepatitis C, the same also applies to
chronic hepatitis B and auto immune hepatitis
(AIH) etc. Furthermore, in hepatitis C(HC) and
hepatitis B(HB), if antiviral therapy such as
interferon is applied, viral elimination effect is
decreased when there is liver cirrhosis, and side
effects such as leucopenia and thrombocytopenia
increase. Therefore, in order to decide on the
treatment strategy, it is very important to assess
the extent of liver fibrosis. In addition, in
nonalcoholic fatty liver disease (NAFLD), a
pathological image that includes necrosis and
inflammation of parenchymal cells due to fat
deposition in the liver in nonalcoholic subjects is
notably similar to alcohol-induced hepatitis.
Recently, attention is being paid to nonalcoholic
steatohepatitis (NASH), which often progresses to
liver fibrosis and liver cirrhosis(1). In Japan, fatty
liver is found in 20~30% of individuals that are
examined. Saibara et al. estimate that there are
approximately 1 million NASH patients(2). The
number of NASH patients is tending to increase
due to elucidation of the clinical condition and
change in lifestyle, and the assessment of fibrosis
is also important in NAFLD(3).
Presently, liver biopsy is the most highly
reliable method for assessing fibrosis, and apart
from fibrosis, much information on the extent of
inflammation can be obtained. However, it is an
invasive procedure that may be complicated with
pain, bleeding etc(4). In addition, sampling error
may have occurred because only 1/50000th of the
organ is sampled. Moreover, there is the problem
of the diagnosis being semi-quantitative ( 5 ) .
Because of that, various serum fibrosis markers
are being used as the daily clinical method for
assessing fibrosis quantitatively and noninvasively. In Western countries, this method is
combined with biopsy tests and so fibrosis is
indirectly assessed(6~13). In addition, the company
EchoSens in France recently developed Fibro scan
with which liver fibrosis can be measured noninvasively(14,15). An elastic shear wave is generated
from the probe of this device. And the speed of

transmission of this wave in liver tissue is
measured. Liver fibrosis is calculated from this
speed. Thus, its usefulness in hepatitis C has been
assessed(16). We have comparatively investigated
elasticity and fibrosis markers obtained with the
Fibro scan against indirect fibrosis diagnosis
methods in liver diseases focusing on hepatitis C.
The present status and future issues in the
diagnosis of liver fibrosis have been discussed
based on the results of the investigation.
PATIENTS and METHODS
Patients
The subjects were 303 patients who had
received a thorough explanation of the study and
from whom informed consent was obtained prior
to being subjected to abdominal ultrasonography(US), blood tests, and Fibro scan test at
this department from August 2005 to June 2006.
We classified the subjects into a total of nine
groups: normal liver group as well as HC group,
HB group, NAFLD (including NASH) group, AIH
group, primary biliary cirrhosis(PBC) group,
alcoholic liver disease(ALCLD) group, acute
hepatitis(AH) group, disease of unknown origin
group (unknown origin group), and LDLT group,
as the liver disease groups. The normal liver
group consisted of patients testing negative for
HBs antigen (HBsAg), and HCV antibody
(HCVAb)in the blood tests, with no abnormal
hepatobiliary enzymes, and no abnormality in the
liver parenchyma as confirmed by abdominal US.
The HC group consisted of patients that were
HCVAb positive and the HB group consisted of
those that were HBsAg positive regardless of the
status of abnormalities in the blood tests and
abdominal US. The NAFLD group were patients
found to have a fatty liver by abdominal US, no
history of alcoholism (including the chance
drinking group), and HBsAg and HCVAb negative
in blood tests. The AIH group consisted of
patients with probable or definite diagnosis based
on the AIH international standards(17,18), and the
PBC group of patients that are anti-mitochondria
antibody (AMA) positive and have variations in
biliary system enzymes. The ALCLD group
consisted of patients with liver damage due to
alcoholism (a habitual drinker who drinks alcohol
equivalent to ≧60 g of ethanol per day for ≧5
years). The unknown origin group consisted of
patients found to have abnormal hepato enzymes
but the origin is unclear. The AH group consisted
of patients found to have acute liver damage
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regardless of the cause. The causal factors for
three patients in the AH group were AIH, HB, and
unknown. However, these three patients were not
included in the three respective disease groups
above. In addition, the LDLT group consisted of
patients who had received a liver transplant with
no rejection at the liver surgery department of this
hospital and are making outpatient visits. Due to
the mechanical properties of Fibro scan,
measurements are difficult in patients with
ascites, therefore the subjects were restricted to
those with compensated liver cirrhosis without
ascites. Histopathological tests were performed
for 21 patients in the HC group who gave their
informed consent to do so.
Fibro scan
Fig. 1 shows the main unit of the Fibro scan
and the measurement screen.Fibro scan is
composed of a probe, a dedicated electronic
system and control unit. The measurement
principle is as follows: the speed of transmission of
the audible vibrations generated from the probe
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inside the liver is fast when liver fibrosis is
advanced and slow when it is not. This principle
is used to measure the extent of fibrosis in the
liver by tracking the speed of transmission in the
liver using ultrasound (3.5 MHz: A wave) and
analyzing the change in speed. The speed of
transmission ranging from 25 to 65 mm from the
surface with the tip of the probe at right angles to
the skin from the right intercostals is measured
and converted to number value and used as the
quantitative value.(Fig. 2) Result is expressed in
kilo Pascal (kPa). The Δ z shown in Fig. 1 is the
distance and Δ t is the time to transmit the
distance. Speed (Vs) is expressed as Δ z /Δ t. ρ is
the mass density, and elasticity (E)is determined
using the formula E=3ρVs２. The measurement
was performed 10 times and the median value was
assessed(15). The measurement values that were
obtained by Fibro scan are expressed as elasticity.
Ziol et al. reported that liver cirrhosis in HC could
be diagnosed by more than 14.6kPa level of
elasticity(16).

Fig. 1. Fibro scan and the measurement screen

Fig. 2. Fibro scan probe and its positioning on
patient during examination

Liver Histology and Quantification of Liver
Fibrosis
The 21 HC patients from whom pathological
tissues were obtained, were 16 patients that
underwent liver biopsy with interferon treatment
as the prerequisite, and 5 surgical patients from
whom tissues were obtained when the
hepatocellular carcinoma was being excised.
Percutaneous liver biopsy was performed using a
14G needle and the diagnosis was performed by

two experienced pathologists. Fibrosis was
assessed using the new Inuyama classification.
However, in this study, the values were converted
to the METAVIR scoring system and assessed(19).
Fibrosis was staged on a 0-4 scale: F0, no fibrosis;
F1, portal fibrosis without septa; F2, portal fibrosis
and few septa; F3, numerous septa without
cirrhosis; and F4, cirrhosis.
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Blood tests
white blood cell (WBC), platelets (PLT),
albumin (Alb), total-bilirubin (T-Bil), glutamic
oxaloacetic transaminase (GOT), glutamic pyruvic
transaminase (GPT), lactate dehydrogenase
(LDH),alkaline phosphatase (ALP), gammaglutamyltranspeptidase (γ-GTP), cholinesterase
(Ch-E), iron (Fe), total-cholesterol (T-chol),
triglyceride (TG), glucose (Glu), prothrombin
time (PT), ammonia (NH3), zinc sulfate turbidity
test (ZTT), thymol turbidity test (TTT) and
fibrosis markers were measured as the blood test
items.
Serum fibrosis markers
A liver fibrosis markers that use the extracellular matrix metabolism-related substances have
been developed. In this study, we measured three
markers: procollagen III N-terminal propeptide
(PIIIP), collagen type III, and hyaluronic acid(20~22).
Assay for serum concentration of PIIIP: The
solid phase method was used. In this method, the
specimen was added to a tube with PIIIP
antibodies as the solid phase. After being washed,
125I-labeled PIIIP antibody was added. After
discarding the unreacted substances, the
radioactivity of the antibody-PIIIP-125I labeled
PIIIP bound substances was measured. PIIIP
concentration was then determined from the
calibration curve of the known serum concentrations.
Assay for serum concentration of Collagen
type IV: Latex agglutination turbidimetric method
was used. In this method, the specimen and
mouse anti-human type IV collagen monoclonal
antibody sensitized latex were made to react
under fixed conditions to form an agglutinate of
type IV collagen and latex in the specimen.
Measurement of this agglutinate as the difference
in turbidity (amount of change in absorbance)
gives the amount of type IV collagen in the
specimen.
Assay for serum concentration of Hyaluronic
acid: Latex agglutination immuno-turbidimetric
method was used. In this method, hyaluronic acid
binding protein sensitive latex that specifically
binds to hyaluronic acid and the hyaluronic acid in
the specimen were made to undergo latex
agglutination reaction. The change in turbidity
was treated as the amount of change in
absorbance to assay the concentration of

hyaluronic acid in the specimen.
The indirect fibrosis diagnosis score
The methods whereby we could relatively
simply evaluate a combination of the items
examined in the blood test were measurement
using the formulas by Forns et al.(11), Wai et al.(12),
and the HALT-C Study on liver cirrhosis(13). These
are the reported methods for the indirect
diagnosis of fibrosis in hepatitis C. However, we
also used these formulas to investigate the
hepatitis B group.
Formula by Forns et al.(FORNS)(11):
Forns et al. examined the relationship between
laboratory test values and liver fibrosis in 351
chronic hepatitis C patients. It became evident
that PLT, γ-GTP, age, and T-chol are closely
related with liver fibrosis. They determine the
formula below based on this.
Score = 7.811-3.131LN(PLT)
+0.781LN(γ-GTP)+3.467LN (age)
-0.014 (T-chol)

Using a best cut-off score of more than 6.9, the
presence of significant fibrosis (F2 to F4) could be
included with high accuracy (positive predictive
value of 78%)
Formula by Wai et al.(WAI)(12):
Wai et al. examined the relationship between
laboratory test values and liver fibrosis in 192
chronic hepatitis C patients. They reported that
the ratio between the multiple of the upper limit
of normal of GOT and PLT is useful for assessing
liver fibrosis.
Score = GOT /upper limit of normal for
GOT/PLT(109/L)×100

Using a cut off score of more than 1.5, the
presence of significant fibrosis (F2 to F4) could be
included with high accuracy (positive predictive
value of 88%). And using a cut off score less than
2.0, liver cirrhosis (F4) could be predicted with
high accuracy (negative predictive value of 93%)
HALT-C study(HALT-C)(13):
Lok et al. examined 1145 chronic hepatitis C
patients including 429 liver cirrhosis patients.
This was the prediction of liver cirrhosis rather
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than a graded assessment of fibrosis. The usable
para-meters are PLT, GOT/GPT, and
PT/international normalized ratio (PT-INR) values.
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Version 5 was used for the statistical analysis. For
gender differences and comparison of the various
groups, Mann-Whitney’s U test was used and
p<0.05 indicated a significant difference. For the
comparison of the correlation between elasticity
and the various types of blood tests, age, and body
mass index (BMI), Spearman’s rank correlation
was used and a correlation coefficient |δ| of ≧0.40
when p<0.05 indicated a significant correlation.

Log odds (predicting cirrhosis)=-5.56-0.0089×
PLT(×103/mm3)+1.26×GOT/GPT+5.27×PTINR.
The formula to calculate predicted probability
is : exp (log odds)/1+exp (log odds)

RESULTS
When the cut-off value is 0.8~0.9, the positive
predictive value for liver cirrhosis was 86%.

(1) Overall investigation
Table 1 presents the patients’ background of
each disease groups. Fig. 3 shows the distribution
of elasticity.

Statistical analysis
The test results are expressed as the mean ±
standard deviation (SD). Windows Xp Stat View

Table 1. Number of patients, age, sex, and BMI of the normal liver group and various liver disease
groups.
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(2) Investigation of the normal liver group
The mean value for elasticity was 4.6±1.9 (2.612.4)kPa. Elasticity did not significantly correlate
with age, BMI, and the various types of blood
tests. And there was no significant difference for
elasticity between male and female.
(3) Investigation of the HC group
The mean value for elasticity was 14.4±12.0
(2.8-59.3)kPa. Fig. 4 shows the distribution of
elasticity. Table 2 shows the correlation between
elasticity and the various test items, and fibrosis
score. A significant correlation was seen with
PLT, Alb, GOT, GPT, ALP, γ-GTP, Ch-E, T-chol, PT,
hyaluronic acid, collagen type IV, PIIIP, ZTT, TTT,

NH3, FORNS, WAI, and HALT-C.
In this study, we divided the HC patients into
two groups according to elasticity that was set by
Zoil et al., liver cirrhosis groups is ≧14.6kPa and
non liver cirrhosis group is <14.6 kPa. And we
investigated the correlation between elasticity and
age, BMI, the various test items, and fibrosis
score. In non liver cirrhosis group (N=110), a
significant correlation was found with GOT, GPT,
γ-GTP, Ch-E, hyaluronic acid, collagen type IV,
FORNS, WAI and .In liver cirrhosis group (N=46),
a significant correlation was seen with PT,
collagen type IV, TTT, NH3, and HALT-C.
(Table 3)

Table 2. Correlations in the hepatitis C and hepatitis B groups.
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Fig. 4

Table 3. Various types of correlations in the non-liver cirrhosis and liver cirrhosis subgroups of the
hepatitis C group.
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(4) Investigation of the HB group
The mean value for elasticity was 10.5±9.6
(2.2-54.2)kPa. Fig 5 shows the distribution of
elasticity. Table 2 shows the correlation between
elasticity and the various test items, and fibrosis

score. A significant correlation was seen with PLT,
Alb, T-Bil, GOT, ALP, γ-GTP, Ch-E, T-chol, PT,
hyaluronic acid, collagen type IV, PIIIP, ZTT, NH3,
FORNS, WAI, and HALT-C.

Fig. 5
Table 4. Various types of correlations in the NAFLD group.
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(5) Investigation of the NAFLD group
The mean value for elasticity was 9.7±14.7
(3.3-75)kPa. Table 4 shows the correlation
between elasticity and the various test items, and
fibrosis score. A significant correlation was seen
with GOT, GPT , γ-GTP, PT, hyaluronic acid,
collagen type IV, and PIIIP.
(6) Investigation of the AIH group
In the investigation of 9 patients, the mean
value for elasticity was 10.4±9.6 (3.7-34.3)kPa.
Elasticity correlated significantly with BMI (δ
=0.736)and ZTT (δ=0.767).
(7) Investigation of the PBC group
In the investigation of 10 patients, the mean
value for elasticity was 6.1±3.0 (3.3-11.7)kPa.
There was no significant correlation between
elasticity and any of the items.
(8) Investigation of the ALCLD group
In the investigation of 7 patients, the mean
value for elasticity was 29.7±22.9 (4.8-72)kPa.
Elasticity correlated significantly with age (δ
=0.964), T-Bil (δ=0.830), Glu (δ=0.893), and
hyaluronic acid (δ＝0.929).
(9) Investigation of the AH group
Elasticity of the 3 patients with acute hepatitis
(AIH, HB, unknown cause)in the acute phase was
22.0KPa, 18.5kPa, and 39.3KPa, respectively,
which were high values compared to the values in
the normal liver group.
(10) Investigation of the other liver disease
group
In the investigation of 11 patients, the mean
value for elasticity was 8.1±5.7 (3.4-26.3)kPa.
There was no significant correlation between
elasticity and any of the items.
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(11) Investigation of the LDLT group
Table 5 shows the list of post-transplant
patients. The mean value for elasticity was 6.7±
3.1 (3.4-26.3)kPa. There was no significant
correlation between elasticity and any of the
items.
(12) Comparison between the normal liver
group and the NAFLD group
Among the patients in the NAFLD group, one
patient diagnosed as liver cirrhosis by NASH had a
high value of 75kPa for elasticity. This patient was
excluded in the comparison with the normal liver
group. The value for elasticity in the normal liver
group was 4.6±1.9KPa, and in the NAFLD group
6.8±4.7KPa. In the Mann- Whitney’s U test that
was used for testing between 2 groups, a
significantly higher value was shown in the
NAFLD group (p=0.0083). In addition, when the
other test were comparatively investigated, the
NAFLD group showed significantly higher values
for BMI (p<0.001), GOT (p<0.001), GPT
(p<0.001), γ-GTP (p<0.001), and Ch-E (p=0.03).
(13) Comparison between the normal liver
group and the LDLT group
In the LDLT group, we excluded the one
patient (case 3) from this statistical analysis
because who had postsurgical stricture of the bile
duct and showed a high value for elasticity.
Elasticity was significantly higher value (P=0.027)
in the LDLT group than normal liver group. In
addition, when the other test items were
compared, the LDLT group showed significantly
higher value for BMI (p=0.017), GPT (p=0.001), γGTP (p=0.003), TG (p=0.015), and PIIIP
(p=0.001), and significantly lower value for PLT
(p=0.012).

Table 5. Liver transplant patients’ background.
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(14) Comparison between the HC group
and the HB group
When HC and HB were compared as viral
hepatitis, the items which were correlated with
elasticity were the same with no notable
difference. Elasticity in the HC group was 14.4±
12.0 (2.8-59.3)KPa, and in the HB group 10.5±9.6
(2.2-54.2)KPa. Elasticity was significantly higher
value(P=0.024) in the HC group.
(15) Investigation of the liver biopsy, and
liver resection cases
The fibrotic stage of the 21 patients from

whom pathological tissues were obtained is as
follows: 8 patients were F1, 4 were F2, 1 was F3,
and 8 were F4. Fig. 6 shows elasticity by fibrotic
stage. The mean value for elasticity in each stage
was 6.5±2.5 (2.8-9.8)kPa, 9.5±1.2 (8-10.4)kPa,
27kPa, 26.4±10.9 (13.9-45.0)kPa, respectively. As
there was only one F3 patient, the investigation of
elasticity between 2 groups could not be
performed. However, when comparisons were
made between F1 and F2, and between F1 to F3
and F4, a significantly higher value was shown by
F2 in the former and by F4 in the latter
comparison (p=0.041) and (p=0.001).

Fig. 6 Liver stiffness values for each fibrosis stage. The top and bottom of the boxes are the 1st and 3rd
quartiles. The length of the box thus represents the interquartile Range (IQR) within which are
located 50% of the values. The lines through the middle of the boxes represent the median. The
error bars are the minimum and maximum values (measurement range).

DISCUSSION
Past studies have shown liver fibrosis in liver
biopsy to be correlated with elasticity, fibrosis
markers, and platelets. Murawaki et al ( 2 0 ) .
comparatively investigated the diagnostic
accuracy for liver fibrosis using PIIIP, type IV
collagen, hyaluronic acid and PLT in chronic
hepatitis C. They reported that it was somewhat
possible to differentiate F1 between F2 or higher
using type IV collagen and hyaluronic acid.
Specifically, when type IV collagen is ≧110 ng/mL
or hyaluronic acid is ≧50 ng/mL, the possibility of
the stage having progressed to F2 or higher is

high. The respective rates for positive predictive
value were 72 and 77%. With PIIIP and PLT, the
diagnostic accuracy in differentiating F1 and F2 or
higher was slightly poor. Hyaluronic acid has been
reported to be the most useful marker for
diagnosing liver cirrhosis. In addition, Ziol(16) and
Castera(23) et al. comparatively investigated liver
fibrosis and elasticity in chronic hepatitis C and
reported that they are closely related. Ziol
investigated 251 chronic hepatitis C patients and
made the following report.; F0-1:5.5 (4.1-7.1)kPa
;F2:6.6 (4.8-9.6)kPa ;F3:10.3 (7.6-12.9)kPa
;F4:30.8 (16.3-48)kPa (fibrosis classification based
on the METAVIR scoring system(19)). However, in
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all of these studies, liver fibrosis was determined
by liver biopsy findings. Presently, liver biopsy in
interferon treatment is no longer essential and so
the number of cases of liver biopsy has decreased.
In addition, unnecessary invasive tests are being
shunned. We actually obtained liver biopsy tissue
specimens from 21 patients within the present
investigation period. A comparison of the results
on elasticity with the data by Zoil et al. showed no
contradiction. There was only one F3 patient and
this patient showed a high value, however a
comparison was difficult as the number of patients
was too few. With the decrease in the number of
liver biopsy cases, if it is possible to understand
the disease state by measurements using the
noninvasive Fibro scan or fibrosis markers, it will
be very useful. So, we have comparatively
investigated various types of test items and
fibrosis markers with measurement of elasticity as
the core in order to examine the usefulness.
In the overall investigation of the HC group,
elasticity significantly correlated with hepatobilliary enzymes, fibrosis markers, and indirect
fibrosis diagnostic score. Zoil et al. reported that
to diagnose liver cirrhosis, when elasticity was set
at a cut-off of ≧14.6kPa, the positive predictive
value was 78%. So, using this data as reference,
we performed a statistical analysis where the
<14.6kPa elasticity group was taken as the nonliver cirrhosis group, and the ≧14.6kPa elasticity
group as the liver cirrhosis group. In the non-liver
cirrhosis group, elasticity correlated with hepatic
enzymes and fibrosis markers, whereas in the liver
cirrhosis group it correlated with PT and NH3.
From these, it was confirmed that in chronic
hepatitis C, inflammation of the liver affects the
progression of fibrosis and the fibrosis markers are
useful in assessing progression of fibrosis. If
fibrosis stage progresses grade 3 (F3), we should
decide immediately whether we perform antiviral
therapy or not. As usual, fibrosis was assessed by
liver biopsy or fibrosis markers. From now on,
Fibro scan which is non invasive procedure, is
useful to diagnose fibrosis stage. The increase in
elasticity rather becomes related with synthetic
capability of coagulating factors and ammonia
metabolism, which are related with decreased
liver function. In chronic hepatitis, liver function
doesn’t decrease. Although, in liver cirrhosis, it is
important to assess liver function. We choose
treatment strategy for hepatocellular carcinoma in
liver cirrhosis according to liver function. Fibro
scan will be useful tool for decide on treatment
strategy. Due to the properties of Fibro scan,
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measurements are difficult for patients with
ascites, thus making it impossible to investigate
patients with uncompensated liver cirrhosis.
Investigations on patients with increased Bil and
decreased Alb are few and so the correlation
between these items and elasticity has not been
elucidated. In uncompensated liver cirrhosis, the
treatment is primarily symptomatic. Few
treatments are based on the measurement of
elasticity. In addition, even in uncompensated
liver cirrhosis, there are patients with ascitic fluid
retention. Therefore, the control of ascites
obviously takes priority. Thus, not being able to
measure elasticity in patients with ascitic
retention is not very important. If we can measure
elasticity of patients with ascites, elasticity may be
very high.
In the HB group, elasticity was found to be
correlated with the same items as in the HC group
with no notable difference.
When elasticity was compared between HC and
HB groups, the former showed significantly higher
(P=0.024). However, the HC group showed higher
value for fibrosis markers and hepatic enzymes
and lower value for PLT compared to the HB
group. Due to these differences in patients’
background, elasticity of HC group may be higher
than HB group.
In the NAFLD group, it showed a higher value
for elasticity than the normal liver group.
However, there is the possibility that NASH
patients were also included among those in the
NAFLD group. As such, one cannot judge whether
there is an increase in elasticity simply by fat
deposition only. Henceforth, histopathological
examination and the change of elasticity before
and after drug or diet therapy will be necessary. In
the NAFLD group, BMI was high compared to that
of the normal liver group and measurement by
Fibro scan was difficult in many patients with high
amount of subcutaneous fat and those with
narrow intercostals. Therefore, the device needs
to be improved upon hereafter.
In addition, for other liver disease groups, the
same tests are being performed when the patients
are few. In other liver disease group, there was a
high correlation coefficient between similar items
as in the case of viral hepatitis. In our study, there
was no finding that was peculiar to any patient
group. Fibro scan is useful in assessing the disease
state, but it is difficult to analyze the pathological
condition based on elasticity only. Although we
cannot diagnosis the liver disease using Fibro
scan, but elasticity is effective in understanding
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the disease state.
There were only 3 patients with acute
hepatitis, however all of them showed a high value
for elasticity. Due to the decreased hemostatic
funcion, liver biopsy could not be performed,
however, fibrosis does not progress rapidly. It was
thus demonstrated that liver inflammation and
swelling of the liver likely affect elasticity.
In this investigation, there were 11 liver
transplant recipients, 2 of which showed a high
value for elasticity. In case 3, postsurgical stricture
of the bile duct occurred and even in the blood
tests there was increased biliary enzymes.
Cholestasis is considered to affect elasticity. Case
1 progressed without any particular postsurgical
complication and the blood data was stable and so
it was difficult to explain.
However, in the comparison between the
normal liver and the LDLT groups, the LDLT
group showed significantly higher value for
elasticity than the normal liver group, and even in
the blood test findings, some of the hepatic
enzymes and PIIIP, a fibrosis marker, were
significantly higher. This data may be affected by
the liver damage during and post operation.

6.

7.

8.

9.

10.

11.
CONCLUSION
The measurement of elasticity by Fibro scan
was confirmed to be a very useful tool for the noninvasive assessment of fibrosis. In hepatitis C,
liver inflammation and fibrosis markers are
correlated with progression of fibrosis in chronic
cases. And, if there is progression to the state of
liver cirrhosis, the progression of fibrosis reflects a
decrease in liver function.

12.

13.

REFERENCES
1. Ludwig J, Viggiano TR, Mcgill DB, et al.
Nonalcoholic steatohepatitis:Ma-yo Clinic
experiences with a hitherto unnamed disease.
Mayo Clin Proc 1980;55:434-38.
2. Saibara T, Ohonishi S. The actual status and
issues of nonalcoholic steatohepatitis. Nippon
Ishikai Zasshi 2005;134:633-35. (in Japanese)
3. Younossi ZM, et al. Nonalcoholic fatty liver
disease:An agenda for clinical research.
Hepatology 2002;35:746-52.
4. Cadranel JF, Rufat P, Degos F. Practices of
liver biopsy in France:Results of a prospective
nationwide survey. Hepatology 2000;32:47781.
5. Bedossa P, Dargere D, Paradis V. Sampling

14.

15.

16.

variability of liver fibrosis in chronic hepatitis
C. Hepatology 2003;38:1449-57.
Dennis W, et al. AST/ALT ratio>1 is not
diagnostic of cirrhosis in patients with chronic
hepatitis C. Dig Dis Sci 1998;43:2156-59.
Bonacini M, Hadi G, Govindarajan S, et al.
Utility of a discriminant score for diagnosing
advanced fibrosis or cirrhosis in patients with
chronic hepatitis C virus infection. Am J
Gastroenterol 1997;92:1302-4.
Poynard T, Bedossa P, METAVIR and CLINIVIR
cooperative study groups. Age and platelet
count:a simple index for predicting the
presence of histological lesions in patients
with antibodies to hepatitis C virus. J Viral
Hepatology 1997;4:199-208.
Ono E, Shiratori Y, Okudaira T, Imamura M,
Teratani T, Kanai F, et al. Platelet count
reflects stage of chronic hepatitis C. Hepatol
Res 1999;15:192-200
Pohl A, Behling C, Oliver D, Kilani M, Monson
P, Hassanein T. Serum aminotransferase levels
and platelet counts as predictors of degree of
fibrosis in chronic hepatitis C virus infection.
Am J Gastroenterol 2001;96:3142-3146.
Forns X, Ampurdanes S, Llovet JM, Aponte J,
Quinto L, et al. Identification of chronic
hepatitis C patients without hepatic fibrosis by
a simple predictive model. Hepatology
2002;36:986-92.
Wai CT, Greenson JK, Fontana RJ, Kalbfleisch
JD, Marrero JA, et.al. A simple noninvasive
index can predict both significant fibrosis and
cirrhosis in patients with chronic hepatitis C.
Hepatology 2003;38:518-26.
Lok ASF, Ghany MG, Goodman ZD, Wright EC,
Everson GT, Sterling RK, et al. Predicting
cirrhosis in patients with hepatitis C based on
standard laboratory tests:Results of the HALTC cohort. Hepatology 2005;42:282- 92.
Sandrin L, Tanter M, Gennisson JL, Catheline
S, Fink M. Shear elasticity probe for soft
tissues with 1D transient elastography.
Ultrason Ferroelectrics Frequercy Control
2002;49:436-46.
Sandrin L, Fourquet B, Hasquenoph JM, Yon S,
Fournier C, Mal F, et al. Transient elastography:A new noninvasive method for
assessment of hepatic fibrosis. Ultrasound in
Med and Biol 2003;29:1705-13.
Ziol M, Luca AH, Kettaneh A, Christidis C, MAl
F, et al. Noninvasive assessment of liver
fibrosis by measurement of stiffness in
patients with chronic hepatitis C. Hepatology

Bulletin of the Osaka Medical College 53（2）：93-105, 2007

Usefullness of Fibro scan
2004;41:48-54.
17. Johnson PJ, Mcfarlane LG. Meeting report :
International Autoimmune Hepatitis Group.
Hepatology 1993;18:998-1005.
18. Alvarez F, Berg PA, Bianchi FB, Bianchi L,
Burroughs AK, Cancado EL. International
Autoimmune Hepatitis Group Report:review of
criteria for diagnosis of autoimmune hepatitis.
J Hepatology 1993;31(5):929-38.
19. Bedossa P, Poynard T. An algorithm for
grading of activity in chronic hepatitis C.
Hepatology 1996;24:289-93.
20. Murawaki Y, Ikuta Y, Okamoto K, Koda M,
Kawasaki H. Diagnostic value of serum
markers of connective tissue turnover for
predicting histological staging and grading in
patients with chronic hepatitis C. J Gastoenterology 2001;35:399-406.
21. Murawaki Y, Ikuta Y, Koda M, Kawasaki H.
Serum type III-procollagen peptide, type IV
collagen 7S domain, central triplehelix of type
IV collagen and tissue inhibitor of metalloproteinases in patients with chronic viral liver
disease:relationship to liver histology.
Hepatology 1994;14:780-7.
22. Murawaki Y, Ikuta Y, Koda M, Nishimura Y,
Kawasaki H. Clinical significance of serum
hyaluronan in patients with chronic viral liver
disease. J Gastroenterol Hepatol 1996;11:45965
23. Castera L, Vergniol J, Foucher J, Lebail B,
Chanteloup E, et al. Prospecti ve comparison
of transient elastography, fibro test, APRI, and
liver biopsy for the assessment of fibrosis in
chronic hepatitis C, Gastro-enterology
2005;128:289-93.
Received October 23, 2006
Accepted December 14, 2006

Bulletin of the Osaka Medical College 53（2）：93-105, 2007

105

