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Background and Aims
• Inadequate liver biopsy sizes due to sampling variability can result in incorrect staging of metabolic dysfunction-associated 

steatotic liver disease (MASLD). Prior studies have established the minimum biopsy size necessary for accurate fibrosis 
assessment and informed guidelines for MASLD.

• Despite the growing use of digital pathology in these trials, the impact of sample sizes on fibrosis assessment and their 
agreement with pathologist staging using this technology is poorly understood.

• In this study, we aimed to investigate the effect of sample size on Artificial Intelligence (AI)-based qFibrosis (qF) assessment.
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• This systematic study demonstrates that the optimal tissue size for AI-based qF assessment is a length of 16mm and a width of 
0.9mm, ensuring consistent concurrence with pathologist-assigned staging. 

• Furthermore, notable disparities exist between pathologists and qF in evaluating samples with early fibrosis, particularly F0. 
• Our study emphasizes the importance of minimum length and width of liver biopsy when utilizing qF as a diagnostic tool in 

metabolic dysfunction-associated steatohepatitis (MASH) trials. 

• Both LWK and PA values showed greater concordance between qF and 
pathologist assessments as length or width of tissue samples increased. 
• The performance for length levelled off at 11mm (LWK=0.71, PA=61%) 

upwards with asymptote around 16 mm (LWK=0.72, PA=62%). 
• Similarly, the performance for width levelled off at 0.7mm (LWK=0.71, 

PA=61%) onwards with asymptote at 0.9mm (LWK=0.76, PA=68%). 
• For the tissues with the optimal length 16mm, PA of qF staging was 35%, 

80%, 80%, 80% and 80% for fibrosis stages F0-F4, respectively. For the 
tissues with optimal width 0.9mm, PA of qF staging was 35%, 55%, 80%, 
90% and 80% for fibrosis stages F0-F4, respectively.

Methods
• 100 liver resections and explant samples equally 

distributed across F0 to F4 according to NASH-CRN 
staging, were evaluated.

• Each sample was subjected to two virtual needle 
biopsies: At fixed width of 0.7mm with varying lengths 
between 5-20mm; and at fixed length of 15mm with 
varying widths between 0.5-1.3mm. 

• qF stages were determined using Second-Harmonic-
Generation/Two-Photon-Excitation-Fluorescence 
(SHG/TPEF) and AI-based analysis.

• The agreement between qF stage and pathologist-
assigned fibrosis stage was calculated by Linearly-
Weighted Kappa (LWK) values and Percentage 
Agreement (PA).

Figure 1. Study flow and methods. 
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Figure 2. Examples of SHG/TPEF images for the length/width 
variability methods.

Figure3. LWK and PA between qF stage and pathologist reading for different 
tissue length and width. The optimal length is 16 mm and optimal width is 
0.9 mm.

Results

Wedge Tissue

Cropping

Width Variability

Width 0.5mm, Length 15mm

Width 0.6mm, Length 15mm

Width 0.7mm, Length 15mm

…

Length Variability

Width 0.7mm, Length 5mm

Width 0.7mm, Length 20mm

…

Width 0.7mm, Length 6mm


