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Background

Chronic hepatitis C is a rapidly spreading infection and
continues to be leading cause of chronic liver disease. Liver
fibrosis staging is essential in management on these patients.
The accurate assessment of hepatic fibrosis plays an important
role for determining treatment, screening strategies, and
prognosis. The aim of this study was to evaluate accuracy
of noninvasive transient elastography and three digital image
analysis tools, for measuring the extent of fibrosis in human
liver biopsies, based on the biopsy fibrosis reference data
obtained by stereological point counting method.

Methods

Liver biopsy cores from 68 patients diagnosed with viral
hepatitis C were used in this study. Total liver fibrosis was
evaluated by transient elastography, digital image analysis
on Masson’s trichrome (MAS), and Picro-Sirius Red (PCR)
stained tissue specimens, using Leica/Aperio Colocalization,
Genie image analysis software, and a home-made principal
component analysis algorithm (PCA). Stereology grid count

(20 out of 68 digital slides) and pathologist’s visual score using
METAVIR grading system were performed. Stereological
estimation of the volume fraction of fibrosis was taken as
a reference. All methods were compared, using correlation,
linear regression analysis, and ANOVA test.

Results

The volume fractions of fibrosis obtained by PCR Colo-
calization (8.91 ± 4.73) were closest to the reference value
of PCR estimated by stereology (10.78 ± 7.46) while other
methods indicated underestimation. The PCR stereology
values correlated strongly with the values obtained using the
Colocalization (𝑟 = 0.95, 𝑃 < 0.001) and Genie (𝑟 =
0.98, 𝑃 < 0.001) software. Single linear regression analysis
demonstrated some advantage of the PCRGenie analysis over
the PCR Colocalization, transient elastography, and PCA.
In log-transformedmeasurements for 𝑟-square 0.96 the slope
was 0.925 for PCR Genie versus 𝑟-square 0.91 with a slope
of 0.986 for PCR Colocalization, 𝑟-square 0.76 with a slope
of 0.42 for PCA, and 𝑟-square 0.35 with a slope of 0.917
for elastography. ANOVA revealed statistically significant
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differences of PCR Colocalization and PCR Genie results
betweenMETAVIR II, III, and IV groups, including pairwise
comparisons, except for I versus II groups.

Conclusion

Digital analysis methods applied to Picro-Sirius Red histo-
chemical staining of biopsy material revealed almost perfect
correlation with criterion standard obtained by stereology
point counting and outperformed Masson’s trichrome stain-
ing and transient elastography. PCR Genie algorithm could
be the method of choice with a slight underestimation bias,
which is considered acceptable for both clinical and research
purposes.


