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Abstract
AIM: To select valuable ultrasonographic predictors for the
evaluation of hepatic inflammation and fibrosis degree in
chronic hepatitis, and to study the value of ultrasonography
in the evaluation of liver fibrosis and compensated liver
cirrhosis in comparison with serology and histology.

METHODS: Forty-four ultrasonographic variables were
analyzed and screened using color Doppler ultrasound
system in 225 patients with chronic viral hepatitis and
compensated liver cirrhosis. The valuable ultrasonographic
predictors were selected on the basis of a comparison with
histopathological findings. The value of ultrasonography and
serology in the evaluation of liver fibrosis degree and the
diagnosis of compensated liver cirrhosis was also studied
and compared. Meanwhile, the influencing factors on
ultrasonographic diagnosis of compensated liver cirrhosis
were also analyzed.

RESULTS: By statistical analysis, the maximum velocity of
portal vein and the degree of gall-bladder wall smoothness
were selected as the valuable predictors for the inflammation
grade (G), while liver surface, hepatic parenchymal echo
pattern, and the wall thickness of gall-bladder were selected
as the valuable predictors for the fibrosis stage (S). Three
S-related independent ultrasonographyic predictors and three
routine serum fibrosis markers (HA, HPCIII and CIV) were
used to discriminate variables for the comparison of
ultrasonography with serology. The diagnostic accuracy of
ultrasonography in moderate fibrosis was higher than that
of serology (P<0.01), while there were no significant
differences in the general diagnostic accuracy of fibrosis as
well as between mild and severe fibrosis (P<0.05). There
were no significant differences between ultrasonography and
serology in the diagnosis of compensated liver cirrhosis.
However, the diagnostic accuracy of ultrasonography was
higher in inactive liver cirrhosis and lower in active cirrhosis
than that of serology (both P<0.05). False positive and false
negative results where found when the diagnosis of
compensated liver cirrhosis was made by ultrasonography.

CONCLUSION: There are different ultrasonographic

predictors for the evaluation of hepatic inflammation grade
and fibrosis stage of chronic hepatitis. Both ultrasonography
and serology have their own advantages and disadvantages
in the evaluation of liver fibrosis and compensated liver
cirrhosis. Combined application of the two methods is hopeful
to improve the diagnostic accuracy.
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INTRODUCTION
Viral hepatitis is one of the most common and prevalent
infectious diseases in China. It was found that 25-40 % of the
patients with chronic viral hepatitis would become liver
cirrhosis or even hepatocellular carcinoma[1,2]. Prompt and
effective treatment could postpone or interrupt the development
of chronic hepatitis into liver cirrhosis. Accurate estimation of
the disease severity is helpful for the evaluation of the
therapeutic effect and the prognosis of the disease. At present,
there are three ways for this purpose, namely histology,
serology and imaging. Liver histological diagnosis based on
needle biopsy is the gold standard to evaluate the degree of
hepatic inflammation and fibrosis. However, liver biopsy can
not be performed routinely at clinical settings becouse of its
invasiveness. In addition, it is well known that liver
parenchymal damage in chronic hepatitis and cirrhosis is not
uniform. Sample errors were commonly encountered[3-5].
Serological examination is a non-invasive routine method.
However, serological markers of fibrosis with high specificity
have not been available yet in addition to the lack of organ
specificity of these markers[6-8]. Imging technologies such as
ultrasonography, computed tomography, magnetic resonance
imaging could provide useful information on the morphological
changes of the liver, and are important in the evaluation of
chronic liver diseases[9-15]. Among them, ultrasonography has
become the most common and valuable method because of its
low cost, easy performance and high acceptability by the
patient. It could provide not only valuable information on the
morphological changes of the liver but also liver hemodynamics
by color Doppler flow imaging[16-19].
    It was reported that evaluating liver morphology and
hemodynamics in patients with cirrhosis and portal
hypertension had an important value for the estimation of the
disease severity and prognosis[17-21]. As the disease progresses
from chronic hepatitis to cirrhosis, a variety of intra- and
extrahepatic abnormalities would occur. Using multiple
ultrasonographic variables to evaluate morphological and
hemodynamic changes of the liver, gallbladder and the spleen
could be expected to reveal these abnormalites and improve
the diagnostic ability of ultrasound[15,22,23].
      In this study, 44 ultrasonographyic variables were analyzed
and screened using color Doppler ultrasoud system in 225
patients with chronic viral hepatitis and compensated liver
cirrhosis. The results were compared with histological findings
based on the assessment criteria of the imflammation grade
and fibrosis stage for chronic hepatitis, which were proposed



by the academic meeting of Chinese Medical Association on
epidemic and parasitosis in 1995 (95-Protocol)[24]. The valuable
predictors were selected by statistical analysis. The value of
ultrasonography in the evaluation of fibrosis and compensated
liver cirrhosis was investigated and compared with serology.

MATERIALS AND METHODS
Patients selected
Two hundred and twenty-five patients with chronic viral
hepatitis and compensated liver cirrhosis were treated in our
hospital from 1996 to 1999. Among them, 199 were males
and 26 were females, their average age was 30.5 years (range
from 10 to 57 years). The pathogenic diagnoses were: hepatitis
B in 208 patients, hepatitis C in 10 patients, coinfection of
hepatitis B and C in 3 patients, coinfection of hepatitis B and
E in 2 patients, hepatitis B plus A and hepatitis B plus D in 1
patient, respectively. Clinical diagnoses were mild chronic
hepatitis in 78 patients, moderate chronic hepatitis in 114
patients, severe chronic hepatitis in 12 patients, and cirrhosis
in 21 patients. No clinical manifestations of decompensated
liver cirrhosis were found in all the patients.
     Fifty-one healthy volunteers were examined as a control
group. There were 26 males and 25 females, their average age
was 27.8 years (range from 18 to 76 years). Serological and
biochemical tests were normal.

Ultrasonographic examination
Using Esaote AU4 color Doppler system with 3.5-5.0 MHz
curved probe, ultrasonographic examination was performed
for the patients fasted for about 8 hours 12-24 hours after liver
biopsy. First, sonographic findings of the liver, spleen and
gallbladder, such as size, form, surface, internal echo, and
diameter of vessels were observed and measured. Second,
blood flow parameters of the hepatic and splenic vessels were
measured by color Doppler flow imaging with the patient
holding his/her breath at the end of a quiet breathing. Sample
volume was adjusted slightly smaller than the diameter of
vessels, and the sample angle was less than 60 degrees. Doppler
spectrum with 3-5 stable heart cycles was selected for the
measurement, which was performed at least two times and the
average value was used.
     Forty-four ultrasonographyic variables were analyzed,
including the largest oblige diameter (RLOD) and anterior-
posterior diameter (RLAP) of the right liver lobe, longitudinal
diameter and anterior-posterior diameter of the left liver lobe
(LLL, LLAP), the caudate liver lobe (CLL, CLAP), the ratio of
CLL/LLL, transverse diameter (SPT) and longitudinal diameter
(SPL) of the spleen, liver surface (Lsur) and hepatic parenchymal
echo pattern (LE), size (GBsiz) and wall thickness (GBT) of the
gall-bladder, degree of gall-bladder wall smoothness (GBsm),
complication of gall-bladder stone (GBst) and gall-bladder
pulypus (GBP), umbilical vein patent (U); diameter of the main
portal vein trunk (PVD), right portal vein (RPVD) and left portal
vein (LPVD); maximum and mean blood flow velocity of the
main portal vein trunk (PVmax,PVmea), right portal vein (RPVD,
RPVmax) and left portal vein (LPVmax, LPVmea), blood flow
volume of the main portal vein trunk (PVF), right portal vein
(RPVF) and left portal vein (LPVF); congestive index of the
portal vein (CI); diameter (HVD) and Doppler waveform (HVW)
of the hepatic vein; diameter (HAD), peak systolic blood flow
velocity (HAS), blood flow volume (HAF) and resistant index
(HARI) of the hepatic artery; diameter (SPAD), peak systolic
blood flow velocity (SPAS), blood flow volume (SPAF), and
resistant index (SPARI) of the splenic artery; diameter (SPVD)
and maximum blood flow velocity (SPVmax) of the splenic vein,
and the ratio of SPVF/PVF.
      The measurements and evaluation of the parameters referred

to the methods described in the literature[1,4-6]. Liver surface
and the degree of gall-bladder wall smoothness were classified
into 3 grades, namely smooth, less smooth and rough. Hepatic
parenchymal echo patterns were classified into 5 grades
according to the distribution and echogenicity of the
parenchymal echo texture as the renal parenchymal echo was
used as the contrast.

Examination of serum fibrosis markers
One hundred and ninety-seven cases underwent ultrasonographic
and serologic examinations successively. Among them, 48
had compensated cirrhosis, and the rest had chronic hepatitis.
The serum fibrosis markers including hyalurionic acid (HA),
human procollagen III(HPCIII) and collagen type IV(CIV)
were tested using radioimmunological method. The normal
ranges were  HA(57±27 ng/L), HPCIII( 120 µg/L)and CIV
(38.22±11.88 µg/L)

Histological study
All the patients underwent liver biopsy. The tissue sections
were stained with HE and reticular fibers respectively.
Histological study was performed according to the 95-
Protocol[24], in which inflammation grade (G) and fibrosis stage
(S) were classified from G1 to G4, and S0 to S4, respectively,
based on the various degrees of inflammation or fibrosis.
Furthermore, G1-2, G3 and G4 were defined as mild, moderate
and severe inflammation, respectively, while S0-2, S3 and S4
were defined as mild, moderate and severe fibrosis, respectively.
S4 also meant early or definite cirrhosis.

Quantitative assessment of liver fibrosis
Quantitative assessment of liver fibrosis was performed in 107
liver specimens with reticular fiber stain using an imagine
analysis system (KONTRON  IBAS2.5, German). The images
were amplified by 400 times. Fibrosis degree was expressed
as the ratio of fibrous area to the section area. Three to five
fields of vision were selected randomly at the peripheral and
center of the section for the average value of the ratio.

Statistical analysis
SPSS 9.0 software was used for this study. Numerical variables
were described as mean ±standard deviation. For the
comparison of means in different groups, univariate analysis
and Student-Newman-Keuls test were used. While for the
categorical variables, non-parameter analysis and χ2 test were
used for the comparison. A P value less than 0.05 was
considered statistically significant. Spearman’s rank correlation
coefficient was used for the correlation analysis. As for the
selection of useful variables from categorical and numerical
data, stepwise discriminant analysis and multiple linear
regression analysis were used, respectively.

RESULTS

Screening for valuable ultrasonographic predictors
Histological diagnosis of the case group is shown in Table 1.

Table 1  Histological results in case group

Inflammation         No. subjects       Fibrosis stage (S)       No. subjects
grade (G)

    0     0     0              7
    1   31     1           54
    2   85     2           66
    3   85     3           52
    4   24     4           46
Total 225         225
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      According to univariate analysis, there were 21 variables
with significant difference (P<0.05) among groups classified
by the inflammation grade. While there were 19 variables with
significant difference (P<0.05) among groups classified by the
fibrosis stage (Tables 2 and 3). When stepwise correlation
analysis was used, 20 variables were correlated with G (P<0.01),
and 18 variables were correlated with S (P<0.01).

Table 2  Univariate analysis of quantitative variables

        Grouped by G    Grouped by S
Variables

F value P value             F value        P value

PVmax   29.17  <0 .001 19.38         <0.001
GBT   24.03  <0.001 14.60         <0.001
PVD   20.43  <0.001 18.07         <0.001
PVmea   18.69  <0.001 11.28         <0.001
HVD   16.88  <0.001 20.21         <0.001
RPVmax   14.24  <0.001   7.18         <0.001
SPL   11.57  <0.001 14.87         <0.001
SPVD     9.47  <0.001 12.76         <0.001
SPT     9.28  <0.001 11.18         <0.001
CI     5.22  <0.01   3.96         <0.01
RPVD     5.30  <0.01   3.43         <0.01
LLL     2.99  <0.05   3.41         <0.05
SPVF     2.72  <0.05   4.97         <0.01
SPAD     4.20  <0.01   2.29         >0.05

Table 3  Non-parametric analysis of categorical variables

     Grouped by G    Grouped by S
Variables

           χ2 value              P value            χ2 value          P value

LE 50.17 <0.001 91.34         <0.001
GBsiz 22.18 <0.001 21.00         <0.001
HVW 22.14 <0.001 33.34         <0.001
GBsm 20.07 <0.001 78.99         <0.001
Lsur 18.31 <0.001 66.92         <0.001
U 13.66 <0.01 32.07         <0.001
GBst   8.45 <0.05   6.06         >0.05

      The correlation coefficient between the quantitative analysis
results of liver fibrosis and S was 0.76 (P<0.001). The
correlation coefficient between G and S was 0.75 ( P<0.001).
     Twenty-two ultrasonographic variables associated with G
and 19 variables associated with S were selected on the basis of
univariate and correlation analysis results (Table 4), and used
as the preliminary valuable variables for further analysis. When
compared between case group and control group, there were
significant differences in these selected variables (P<0.05).

Table 4  Ultrasonographic variables with significant correla-
tion with G and S

Ultrasonographic variables

Associated with G GBsm, PVmax, GBT , LE, PVD, HVD, PVmea, RPVmax,
(22 items) SPL, SPT, SPVD, HVW, GBsiz, Lsur, CI, RPVD,

RPVmea, U, LLL, GBst, SPVF and SPAD

Associated with S GBT, LE,,, GBsm, PVD, PVmax, Lsur, HVD, PVmea,
(19 items) RPVmax, SPL, SPT, SPVD, HVW, GBsiz, CI, U, LLL,

SPVF and RPVD

      Stepwise discriminant analysis was used for further selection
of valuable predictors. GBsm, PVmax were finally selected as
independent predictors which were significantly correlated to
G, while the independent predictors of LE, GBT and Lsur were
significantly correlated to S.

Comparison of ultrasonography and serology in evaluation of
fibrosis degree and diagnosis of compensated cirrhosis
Evaluation of fibrosis degree  Liver fibrosis was divided into
mild, moderate and severe fibrosis on the basis of fibrosis stage
according to the 95-Protocol. The case distribution was mild
fibrosis in 127 patients, moderate fibrosis in 52 patients, and
severe fibrosis in 46 patients.
      Three independent ultrasonographyic predictors associated
with S (LE, GBT, Lsur) and three serum fibrosis markers (HA,
HPCIII and CIV) were taken as discriminating variables for
the comparison.
     The correlation coefficients of LE, GBT and Lsur were 0.63,
0.58 and 0.5, respectively (P<0.001). While the correlation
coefficients of HA, HPCIII and CIV were 0.60, 0.46 and 0.50,
respectively (P<0.001).
     The comparison between ultrasonographic variables and
serologic fibrosis markers for the evaluation of fibrosis degree
is shown in Table 5.

Table 5  Diagnostic accuracy of ultrasonography and serology
for the evaluation of fibrosis degrees (%)

     Mild fibrosis    Moderate fibrosis    Severe fibrosis

Serology 79.5   19.1b       66.7
Ultrasonography 74.5   46.8b       62.5

bP<0.01 serology vs ultrasonography.

     The diagnostic accuracy of ultrasonography and serology
was higher in mild liver fibrosis than in severe and moderate
liver fibrosis. There were no significant differences between
ultrasonography and serology in the general diagnostic
accuracy of fibrosis and diagnostic accuracy of mild and severe
fibrosis (P>0.05). However, the diagnostic accuracy of
ultrasonography in moderate fibrosis was higher than that of
serology (P<0.01).

Diagnosis of compensated cirrhosis
Among the 48 patients with compensated cirrhosis, 46 patients
had hepatitis-related cirrhosis, and 2 patients had cholestatic
cirrhosis. The fibrosis stage of all these patients was S4. All of
them had no symptoms of decompensated cirrhosis.
      The diagnostic accuracy of ultrasonography for compensated
cirrhosis was 80.7 %, while that of serology was 79.7 %. There
was no significant difference between them. However,
ultrasonography had a lower sensitivity (62.5 % vs 72.9 %)
and a higher specificity (86.6 % vs 81.9 %) compared with
serology (P<0.05).
      According to the 95-Protocol, it would be regarded as active
cirrhosis when G>2 and S=4, while it was regarded as inactive
cirrhosis when G 2 and S=4. In our patient group, there were
41 patients with active cirrhosis and 7 patients with inactive
cirrhosis. Among the 7 patients with inactive cirrhosis, the
clinical diagnoses were mild chronic hepatitis in 3 patients,
moderate chronic hepatitis in 2 patients, and liver cirrhosis in
2 patients.
      For the evaluation of inactive liver cirrhosis, the diagnostic
accuracy of ultrasonography was higher than that of serology
(100 % vs 42.9 %, P<0.05). However, the diagnostic accuracy
of ultrasonography was lower than that of serology in active
cirrhosis (56.1 % vs 78.0 %, P<0.05).

Ultrasonographic, histological and clinical figures of
compensated cirrhosis with false positive and false negative
results on ultrasonography
False negative results of cirrhosis on ultrasonography
Eighteen patients who were predicted as mild or moderate
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fibrosis by ultrasonography were finally diagnosed as cirrhosis
by histology. Among them, 9 patients were diagnosed as
moderate chronic hepatitis, 5 patients as severe chronic
hepatitis and 4 patients as liver cirrhosis according to their
clinical manifestations.
      The ultrasonographic features were coarse and homogenous
hepatic parenchymal echo patterns (Figure 1). All of these
patients had active liver cirrhosis with fine and sparse fibrotic
septa (Figure 2) or small and uniform pseudolobular nodules
on histology. Serologic tests showed that liver dysfunction was
evident. The serum level of fibrosis markers in these patients
increased obviously (HA: 408.06±219.26, HPC3: 217.78±84.96,
and IVC: 210.28±181.88).

Figure 1  Active cirrhosis. Ultrasonography showed that the
hepatic parenchymal echo became coarse and dot-shaped, and
the distribution was still homogenous.

Figure 2  Active cirrhosis. Small and sparse fibroitc septa were
shown on histology. (HE stain ×100).

Figure 3  Chronic viral hepatitis. On ultrasonography, the he-
patic parenchymal echo became coarse and heterogeneous with
speckled hyper- and hypoechoic areas.

False positive results of cirrhosis on ultrasonography
Twenty patients who were predicted as liver cirrhosis by
ultrsonography were finally diagnosed as mild (n=6) and

moderate (n=14) fibrosis by histology. Among them, 3 patients
were diagnosed as mild chronic hepatitis, 12 patients as
moderate chronic hepatitis, 1 patient as severe chronic hepatitis
and 4 patients as liver cirrhosis according to their clinical
manifestations.
     The ultrasonographic and histological features were as
follows. Hepatic parenchymal echo patterns became coarse
and heterogeneous with speckled hyper- and hypoechoic areas
(Figure 3), the correspondent histological findings were fatty
degeneration foci heterogeneously distributed within the
sections in addition to the inflammation and fibrosis changes
(Figure 4), and changes of liver cirrhosis were not found. Hepatic
parenchymal echoes were strip-shaped and coarse (Figure 5),
the correspondent histology showed wide and compact fibrotic
septa (Figure 6), lobular generation was not evident.

Figure 4  Chronic viral hepatitis. On histology, focal fatty de-
generation foci were shown. (HE stain, ×40).

Figure 5  Chronic viral hepatitis. Ultrasonography showed the
hepatic parenchymal echo to be strip-shaped and coarse.

Figure 6  Chronic viral hepatitis. Wide and compact fibrotic
septum was shown histologically. (Reticular fiber stain, ×40).

DISCUSSION
Among the multiple ultrasonographic parameters, PVmax and
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GBsm were selected as the independent predictors for the
evaluation of fibrosis stage, while LE, Lsur and GBT were the
independent predictors for the evaluation of inflammation
grade. The results of this study showed that the portal venous
velocity decreased and the wall of gallbladder became rough
with the progress of fibrosis stage. While as the aggravation
of inflammation grade, the liver parenchymal echo became
coarse and heterogeneous, liver surface was rough and
irregular, and the gallbladder wall became thick.
     The decrease of portal venous velocity might relate to the
increase of portal venous resistance. It was reported that patients
with acute hepatitis and fulminant hepatitis developed portal
hypertension with the aggravation of hepatic inflammation
degrees[25,26].
     There have been only a few reports about the relationship
between the hemodynamic changes of portal vein and the
histological changes in chronic hepatitis[22,27]. Aube et al[22]

considered that the decrease of portal venous velocity was
closely correlated with the histological degree of fibrosis. Our
investigation showed that the decrease of portal venous velocity
was significantly correlated not only with fibrosis stage but
also with inflammation grade. The difference in the histological
evaluating protocol used, and the difference in the sample size
might partially account for the discrepancy.
      The development of liver fibrosis into cirrhosis is a gradient
course. There are non-specific findings on imaging. However,
as the progresses of liver fibrosis reached to a certain degree,
the liver pathological changes would become obvious. The
acoustic interfaces would increase and the acoustic impedance
between fibrotic tissue and other hepatic tissues would
become large. On ultrasonography, the echo pattern of liver
parenchymal would become coarse and echogenic, and the
liver surface would become irregular. In this sense, the
ultrasonographic features of liver parenchymal echo and liver
surface would directly reflect the fibrotic changes in chronic
hepatitis and liver cirrhosis, and thus playing an important role
in the evaluation of fibrosis degree.
     There is a close relationship between biliary system and
the liver in histogenesis, anatomy and function. Viral hepatitis
is often associated with biliary disorders. It was reported that
abnormal ultrasonographic findings of the gallbladder such as
wall thickening and double-edge sign, and abnormal size of
the gallbladder and gallbladder stones were frequent in
patients with hepatitis and liver cirrhosis[28-31]. The mechanism
underlying the gallbladder disorders in viral hepatitis is still
unclear. Some factors have been considered to be related with
it[31,32] such as direct invasiveness of hepatitis virus, secondary
infections, immunity injury, and edema of the gallbladder wall
due to portal hypertension, circumfluence obstruction of the
gallbladder vein, ete.
    Ultrasonography and serology are both non-invasive
methods in the evaluation of liver fibrosis and cirrhosis.
However, their viewing aspects are different. The former is
given priority to the reflection of morphological changes, while
the latter reflects the function and metabolic changes. The
knowledge about what are the similarities and differences
between them in evaluating the liver fibrosis degree and
diagnosis of cirrhosis is rarely known at present.
     In our investigation, three independent ultrasonographic
predictors correlated with fibrosis stage were chosen and
compared with three serologic variables. Results showed that
the correlation coefficients of ultrasonographic variables were
similar to those of serological variables. There was the same
tendency that the diagnostic accuracy of mild liver fibrosis
was higher than that of moderate and severe fibrosis in both
ultrasonography and serology, and the diagnostic accuracy of
moderate liver cirrhosis was higher in ultrasonography. There
were no significant differences between ultrasonography and

serology in evaluating mild and severe liver fibrosis.
     Referring to the diagnosis of compensated liver cirrhosis,
there was no significant difference between ultrasonography
and serology. However, the diagnostic sensitivity of
ultrasonography was lower than that of serology, but its
diagnostic specificity was higher than that of serology. It
suggested that serological results should be mainly consulted
for the early detection of pathological changes, while for the
sake of exceptional diagnosis of cirrhosis, doctors had better
to consult the results of ultrasonography in clinical practice.
      Although the general diagnostic accuracy of compensated
liver cirrhosis by ultrasonography and serology was similar,
they were different in evaluating active and inactive stage
cirrhosis. Results in our study showed that the diagnostic
accuracy of ultrasonography for evaluating active stage
cirrhosis was lower than that of serology with a high possibility
of false-positive results, while the diagnostic accuracy for
evaluating inactive stage cirrhosis was higher by ultrasonography
than by serology. This difference might reflect the different
features of the two modalities.
     The serum fibrosis markers might reflect the activity of
liver fibrosis and cirrhosis. When there was extensive
inflammation in the liver, the level of serum fibrosis markers
would raise with the active aggradation and degradation of
the extracellular stroma. However, even if there was extensive
fibrosis in the inactive stage cirrhosis, the level of serum fibrosis
markers would be normal without active aggradation of the
extracellular stroma[7]. Our results also illuminated that the level
of serum fibrosis variables was distinctly higher in active stage
cirrhosis than in inactive stage cirrhosis. Ultrasonography
reflected the morphological changes of liver fibrosis and
cirrhosis. When the accumulation of tissue morphological
changes reached a certain degree, ultrasonography could depict
these changes to a certain extent even if it was in the inactive
fibrosis stage. Nevertheless, for the active fibrosis course at
the level of cell and molecule, ultrasonography might fail to
detect these fine morphological changes, and thus could not
accurately evaluate the state of the disease.
      It was inferred from our investigation that it was important
to combine the two modalities for the evaluation of liver fibrosis
and cirrhosis in clinical practice. When the level of serum
fibrosis markers was normal, and the liver function damage
was mild, liver cirrhosis should not be easily excluded with
the distinct findings of cirrhosis showed by ultrasonography.
The inactive stage cirrhosis might be possible at this situation.
While the level of serum fibrosis markers rose obviously, and
the liver function damage was severe, diagnosis of active stage
cirrhosis should be considered with a long history of hepatitis
viral infection even if there were no typical findings of cirrhosis
on ultrasonography.
      These results indicated that ultrasonography and serology
both had their own advantages and disadvantages in the
evaluation of liver fibrosis and liver cirrhosis.
      The limitation of our investigation was that the case number
of inactive stage cirrhosis was small. It was only a preliminary
study and should be conducted more profoundly with a large
sample size.
     Ultrasonography is valuable in the evaluation of liver
cirrhosis because of its low cost, easy performance, and high
acceptability by the patients. However it is not a specific
method and the diagnostic accuracy is still to be improved.
Several factors could affect the diagnostic accuracy such as
extra- and intraobserver variability, technical level of the
operator, interference of obesity, ascites and intestinal gas, and
modulation of the apparatus.
     False positive and negative results might appear when
diagnosis of compensated liver cirrhosis was made by
ultrasonography. In patients with active stage liver cirrhosis,
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ultrasonography could not depict the abnormalities caused by
histological changes such as fine and sparse fibrotic septa or
small and uniform pseudolobular nodules, thus false negative
diagnosis might be made. However, high level of serum fibrotic
markers might be valuable for the accurate diagnosis.
     In some patients with a relative long history of chronic
hepatitis, liver active inflammation and inactive phase occurred
by turns, which made the pathological changes of the liver
more complicated. The changes such as focal fatty degeneration
or wide and compact fibrotic septa might cause coarse and
heterogeneous parenchyma echo patterns in the liver, leading
to a false positive diagnosis of liver cirrhosis on ultrasonography.
The possible mechanisms might be assumed as follows. The
acoustic interfaces between different liver tissues changed and
the scatters increased because of focal fatty degeneration of
the liver cells, thus causing focal echo attenuation and
heterogeneous parenchyma echo patterns in the liver. When
the fibrotic septa became wide and compact, the acoustic
interfaces also became large and the acoustic impedance
increased, causing coarse parenchyma echo patterns in the liver.
      Hepatic pathological changes are often heterogeneous in
patients with chronic hepatitis and liver cirrhosis. Sampling
errors are liable. Gaiani et al[23] reported that thirty-two patients
considered as liver cirrhosis by ultrasonography were identified
as chronic hepatitis by histology. However, eight of these
patients showed clinical manifestations of decompensated
cirrhosis in the follow-up for half a year later. It indicated that
ultrasonography could make up the deficiency of histology in
the diagnosis of liver cirrhosis in certain situations.
      In summary, there are different ultrasonographic predictors
for the evaluation of hepatic inflammation grade and fibrosis
stage of chronic hepatitis. Both ultrasonography and serology
have their own advantages and disadvantages in the evaluation
of liver fibrosis and compensated liver cirrhosis. False
positive and negative results may occur in the diagnosis of
compensated liver cirrhosis by ultrasonography. Combined
application of ultrasonography and serology can contribute to
the improvement in their diagnostic accuracy.
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