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Background: Non-small-cell lung cancer with different diameters shows
different prognoses and survival rates, helping medical doctors to estimate
tumor stages. Humans can’t segment tumors and measure their diameter
three-dimensionally, and manual measurement is a subjective task, including
intra- and inter-observer variabilities. Automated approaches could avoid
variabilities, such as deep learning. However, deep learning methods require
a lot of cases for training. Robust methods available for small datasets are
necessary. Therefore, automated and robust methods are needed.

Purpose: This study aimed to develop a robust measurement approach of
tumor diameters using automated contouring of lung cancer volumes on
treatment planning computed tomography (pCT) images based on voting with
few training cases.

Methods: A total of 275 lung cancer patients who underwent stereotactic
body radiotherapy (SBRT) were involved in this study. To evaluate the
diameter reliability with few training cases, a majority (90%; 247 cases) of
the dataset was used in the test, while 7% (19 cases) of the dataset in
training and 3% (9 cases) in validating. Regions of interest were cropped
from the pCT images as a 3D area of 40X40 voxels in all slices containing the
GTV centered on the centroid. 3D U-Net, V-Net, and dense V-Net were
trained to segment the GTVs. The voting combination strategy summarized
the majority agreement of deep learning networks outputs. The longest
tumor diameters were measured as caliper diameters by a Feret method,
which measures the longest distance between two parallel tangents to a
two-dimensional projection of a three-dimensional tumor in a certain
direction. Dice’s similarity coefficients (DSCs) and intraclass correlation
coefficients (ICCs) of the longest diameter to the manual contours were
calculated for the assessment of the proposed approach.

Results: Compared to the three original models, the voting model achieved
the highest DSC (mean £ standard deviation) of 0.796+0.099 and ICC of
0.90 (CI95%: [0.86-0.921, p<0.001).



Conclusions: The findings suggest that the proposed voting model could
measure the diameters of lung GTV more robustly even when only 7% of
training cases.
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This study aimed to develop a robust
measurement approach of tumor
diameters using automated contouring of
lung cancer volumes [referred to as gross
tumor volumes (GTV)] on treatment
planning computed tomography ( pCT)
images based on voting with few training

cases.
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Results (2) segmentation example 15
Q1 slice
3D DSC
Dense V-net 0.779
* (CSN:central slice number
D U-net 3D DSC
3DU-ne =0.709 Q1 slice: slice on first quartile
* Q3 slice: slice on third quartile
Vet o ¢ Cyan lines: predicted tumor border
=0.751 * White lines: tumor border extracted
by radiation oncologists
. 3D DSC
Voting -0.842
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Poly(ADP-ribose) polymerase (PARP) is involved in DNA repair and chromatin
regulation. 5-Aza-2’-deoxycytidine (5-aza-dC) inhibits DNA
methyltransferases, induces hypomethylation, blocks DNA replication, and
causes DNA single strand breaks (SSBs). As the PARP inhibitor is expected to
affect both DNA repair and transcriptional regulations, we investigated the
effect of combinational use of PARP inhibitors on cytotoxicity of 5-aza-dC in
human cancer cell lines. The combinational treatment of 5-aza-dC and PARP
inhibitor PJ-34 exhibited a stronger cytotoxicity compared with their
treatment alone in blood cancer HL-60, U937, and colon cancer HCT116 and
RKO cells. Treatment with 5-aza-dC but not PJ-34 caused SSBs in HCT116 cell
lines. Global genome DNA demethylation was observed after treatment with 5-
aza-dC but not with PJ-34. Notably, in microarray analysis, combinational
treatment with PJ-34 and 5-aza-dC caused dissimilar broad changes in gene
expression profiles compared with their single treatments in both HCT116 and
RKO cells. The profiles of reactivation of silenced genes were also different in
combination of PJ-34 and 5-aza-dC and their single treatments. The results
suggest that the combinational use of 5-aza-dC and PARP inhibitor may be
useful by causing distinct transcriptional profile changes.
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