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INTRODUCTION RESULTS

Treatment planning for total marrow
irradiation(TMI) is a time-intensive process
requiring the contouring of many organs-at-

The DL auto-segmentation model was most
similar to human generated contours for eyes,

isk(OARSs) throuahout the entire body. Auto- parotids, heart, liver, kidneys, spleen and lungs
i i bl ame where average Dice, JAC, TPR, HD, AD, VS in

DL model were 0.85(range 0.76-0.95),
0.72(0.62-0.91), 0.85(0.74-0.98), 14.4(7.5-24.6),
4.4mm(2.0-7.9) and 0.92(0.88-0.97) respectively.
Other OARs still needed improvement. Several
AIM factors contributed to the difference. The training

segmentation using Artificial intelligence can
significantly reduce the contouring time and
make TMI treatment planning more efficient.

CT dataset used for abdomen and pelvis had
patients in arms-up position, but TMI patients
were simulated with arms on the side. The
model was trained to draw the spinal cord in
contrast to the reference where spinal canal was
drawn. On the right, the DL model generated
METHOD contours (top rows) and corresponding human

1. The first ten patients in a phase |l trial contours (bottom rows) are shown for a typical - o ' o
treated with TMI were selected for evaluation. TMI patients at various body levels. CONCLUSIONS

2. Dose prescriptions were 20 Gy to

bone/lymph_nodes/spleen and 12 Gy to True Positve 95% Dice Score: The volumetric Dice similarity coefficient DL auto-generated contours from a convolutional neural

liver/brain delivered over 5 days, twice daily Dice faccard || te Hausdorff | | AVerage | | Volumetric | pse) measures the volume overlapped between the network model showed promise to replace human
’ . Coefficient Index Distance Similarity AS and manual delineations. generated ones for many OARs for TMI planning, with

3. Each patient had more than 150 slices/30 Sensitivity Distance 2(M, 0 M,) 21 16 be ad qdi ) inical : q
structures to contour and took approximately Bowel 0 o400 || | 0329 . 58.612 _ psc = 2\ N %) potential to be adopted In routine clinical practice an
M, + M, significantly reduce the lengthy contouring time. Future

6-8 hours of dosimetrist time per patient. Esophagus 0.516| | | 0.360 : 20,229 . . N :
4. Clinically used contours drawn by human Eyes B osi: 0.687 . 8.574 : Hausdorff Distance: HD describes the similarity models may allow for auto-contouring of more organs to

Heart I osh: 0.677 . 24.636 . between two sets of points by measuring the : : :
were used as the reference. Kidney left 0l6s3 0528 _ 18 325 _ maximum distance of a pointin M, to the nearest further reduce dosimetrist time.

5. Adeep machine learning model (Ua-Net, Kidney right I de3o 0.490 _ 21.424 _ _ pointin My yp — max(h(M,, M,), h(M,, M,)}

DeepVoxel Inc, Irvine, CA) was used to auto- Larynx .601| || 10.440 - 32.990 : ACKNOWLEDGEMENTS

segment the OAR:s. Lens I los27 0.371 . 14.304 . h(My, M) = max min lla—b |
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6. We evaluated the performance of this DL Liver | YE A : RS : 5 T Special thanks to Professor Xiaohui Xie, Department of Computer

. . . Lung left 0.948 0.902 . 7.511 . sl s : - - o - . .
model using 3 spatial overlap based metrics Lung right B o0osd I o506 . 534 . o Jaccard Index  JAC = |s: ns!| TP Science, University of California, Irvine and Dr. Narisu Bai,

1 T . \
(Dice coefficient, Jaccard index(JAC) and True Optical nerves/chiasm I | 0.356| | 0.225 . 13.603 Sosi| - TPeEPe N Deepvoxsl, Inci Ivine, A for help with the Al madal
positive rate sensitivity(TPR)), 2 surface Oral cavity 613| R 0.448 - 19.041 : Sensitivity  Recall = Sensitivity = TPR = —
distance metrics (95% Hausdorff distance(HD) Parotids L o7s57) L 020 ' e : ' ks CONTACT INFORMATION

. . . Spinal cord . 0.668 0.504 ] 154.827 4. P
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This study evaluated the quality of contours
auto-generated by a deep learning (DL)
contouring algorithm for OAR volumes in TMI.
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7. Eighteen common OARs were evaluated. Thyroid I 0.609 0.450 11.443
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