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Supplement document 
Characterization and Quantification of Necrotic Tissues and Morphology in Multicellular 
Ovarian Cancer Tumor Spheroids Using Optical Coherence Tomography 

Table S1. Comparison of manual and automatic measurements, and reproducibility measurement for four manual raters 
assigned cross-sectional OCT images. MAE, Sørensen-Dice similarity coefficient, and Cohen’s Kappa coefficient were 
calculated for evaluation in quantifiable tumor regions. Reproducibility of manual quantification in tumor regions among 
raters was exhibited as intra-Rater reproducibility. Comparison between automatic and manual measurements was shown as 
Performance versus Automatic Measurement. 

 Intra-Rater Reproducibility Performance versus Automatic Measurement 

 MAE Dice Kappa Kappa at >5% MAE Dice Kappa Kappa at >5% 

Rater-1 28237.4 0.99 0.99 0.99 12281.6 0.94 0.86 0.87 

Rater-2 30205.1 0.98 0.97 0.98 46161.6 0.94 0.86 0.89 

Rater-3 17529.5 0.99 0.98 0.99 23659.5 0.95 0.86 0.89 

Rater-4 19496.5 0.99 0.97 0.99 10220.5 0.94 0.85 0.91 

Table S2. Data statistics and analysis of the tumor spheroids volume in 5,000- and 50,000-cells over 18 days based on voxel-
counting and two diameter-based methods. M, mean, Str, standard error, P-v1, p-value of voxel-counting vs. diameter-based 
( ), P-v2, p-value of voxel-counting vs. diameter-based ( ), P-v3, p-value of diameter-based ( ) vs. diameter-based ( ). 
V-C, voxel-counting, D-D, diameter-based. P-STT, paired student t-test. NS, no significant difference, *, p-value < 0.05, **, p-
value < 0.01, ***, p-value < 0.001. 
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Figure S1 

 
Fig. S1. 3D structure and 2D structure of necrosis core. (A) 3D structure of necrosis. (B) 3-slices (XZ) within the volumetric 
necrosis core along Y-direction. X × Y × Z = 0.8 × 0.8 × 1.0 mm3. (C-E) 2D cross-sectional images of necrosis core in 75th, 

125th, and 175th-slice, respectively. Scale bar = 100 μm. 


