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Abstract

Examples of radiation therapy planning are discussed in this work. Here are proton and
photon treatment plans developed through the free matRad software available to everyone. The
type of therapy and duration of treatment depends on the size of the cancer. Therapy can be
performed both for radical and palliative purposes. The choice of the type of therapy and

technique depends on various factors and is chosen based on the individual case.
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Critical Structure Doselfx Volume Dose Max Dose Protocol Treated organ
Anus 2 Gy 50% 30 Gy 630 Sarcoma
Bladder 1.8 Gy 60% 50 Gy 621 Prostate
Bladder* 1.8 Gy 70% 40 Gy 534 Postop prostate
Bladder 1.8 Gy 55% 50 Gy PMID 18947938 RTOG Prostate Group Consensus 2009
Bladder 1.8 Gy 50% 35 Gy 529 Anus
Bladder 1.8 Gy 50% 65 Gy 415 Prostate
Bladder 1.8 Gy 40% 40 Gy 822 Rectum
Bladder* 1.8 Gy 50% 65 Gy 534 Postop prostate
Bladder 1.8 Gy 40% 86.6 Gy 621 Prostate
Bladder 1.8 Gy 35% 40 Gy 529 Anus
Bladder 1.8 Gy 35% 45 Gy 418 Endometrial
Bladder 1.8 Gy 35% 70 Gy 415 Prostate
Bladder 1.8 Gy 30% 70 Gy PMID 18947938 RTOG Prostate Group Consensus 2009
Bladder 1.8 Gy 25% 75 Gy 415 Prostate
Bladder 1.8 Gy 15% 45 Gy 822 Rectum
Bladder 1.8 Gy 15% a0 Gy 415 Prostate
Bladder 1.8 Gy 5% 50 Gy 529 Anus
Bladder 1.8 Gy 50 Gy 822 Rectum
Bone, weightbearing 2 Gy 50% 50 Gy 630 Sarcoma
Brachial Plexus 2 Gy 5% 60 Gy 619 Postop H&N
Brachial Plexus 2 Gy 60 Gy 522 Definitive HAN
Brachial Plexus 2 Gy 66 Gy 0619, 0617, 0615 Postop H&N, lung, nasopharynx
Brachial Plexus 3 Gy 36 Gy 937 Lung
Brachial Plexus 4 Gy 30 Gy 937 Lung
Brachial Plexus 10-12 Gy x5 Jcc 6 Gylfx 813 Lung SBRT
Brachial Plexus 10-12 Gy x5 6.4 Gy/fx 813 Lung SBRT
Brachial Plexus 20 Gy x3 B Gy/fx 618 Lung SBRT
Brachial Plexus 16 Gy x1 3ec 14 Gy 631 Spine SBRT
Brachial Plexus 16 Gy x1 17.5 Gy 631 Spine SBRT
Brainstem 1.8-2 Gy 0.03 cc 55 Gy (0.03 cc) 539 Intermediate risk meningioma
Brainstem 33 fxs 54 Gy 615 Nasopharynx
Brainstem 1.8-2 Gy 60 Gy (0.03 cc) 0539, 0825 High risk meningioma, Glioblastoma
Brainstem PRV 2 Gy 52 Gy (0.03 cc 1016 QOropharynx
Bronchus/Trachea 10-12 Gy x5 4ce 36 Gy/fx|  105% PTV 813 Lung SBRT
Bronchus/Trachea 10-12 Gy x5 105% PTV 813 Lung SBRT
Bronchus/Trachea 20 Gy x3 B Gy/fx 618 Lung SBRT
Cauda Equina 16 Gy x1 Sec 14 Gy 631 Spine SBRT
Cauda Equina 16 Gy x1 16 Gy 631 Spine SBRT
Cochlea 33 fxs 5% 55 Gy 615 Nasopharynx
Colon 16 Gy x1 20 cc 14.3 Gy 631 Spine SBRT
Colon 16 Gy x1 18.4 Gy 631 Spine SBRT
Duodenum 16 Gy x1 10 cc 11.2 Gy 631 Spine SBRT
Duodenum 16 Gy x1 16 Gy 631 Spine SBRT
Exiernal genitalia 1.8 Gy 50% 20 Gy 529 Anus
External genitalia 1.8 Gy 35% 30 Gy 529 Anus
External genitalia 1.8 Gy 5% 40 Gy 529 Anus
Esophagus 1.8 Gy Mean 3 Gy 0623, 0617 Lung
Esophagus 1.8 Gy 10 em 60 Gy 623 Lung
Esophagus, cervical 2 Gy Mean 30 Gy 1016 Qropharynx




Esophagus, nonadjacent wall 10-12 Gy x5 5 cc 5.5 Gy/fx 813 Lung SBRT
Esophagus, nonadjacent wall 10-12 Gy x5 105% PTV 813 Lung SBRT
Esophagus 20 Gy x3 9 Gylfx 8 Lung SBRT
Esophagus 16 Gy x1 5cc 11.9 Gy 631 Spine SBRT
Esophagus 16 Gy x1 16 Gy 631 Spine SBRT
Femoral Head 1.8 Gy 50% 30 Gy 529 Anus
Femoral Head 1.8 Gy 15% 30 Gy 418 Endometrial
Femoral Head 1.8 Gy 40% 40 Gy 822 Rectum
Femoral Head 1.8 Gy 35% 40 Gy 529 Anus
Femoral Head 1.8 Gy 25% 45 Gy 822 Rectum
Femoral Head* 1.8 Gy 10% 50 Gy 534 Postop prostate
Femoral Head 1.8 Gy 5% 44 Gy 529 Anus
Femoral Head 1.8 Gy 5% 50 Gy PMID 18947938 RTOG Prostate Group Consensus 2009
Femoral Head 2 Gy 5% B0 Gy 630 Sarcoma
Femoral Head 1.8 Gy 50 Gy 822 Rectum
Femoral Head 1.8 Gy 45 Gy 712 Bladder
Great Vessels 10-12 Gy %5 10 cc 9.4 Gy/fx 813 Lung SBRT
Great Vessels 10-12 Gy x5 105% PTV 813 Lung SBERT
Great Vessels 16 Gy x1 10 cc 31 Gy 631 Spine SBRT
Great Vessels 16 Gy x1 37 Gy 631 Spine SBRT
Heart 10-12 Gy x5 15 cc 5.5 Gy/fx 813 Lung SBRT
Heart 10-12 Gy x5 105% PTV 813 Lung SBRT
Heart 1.8 Gy 33% 60 Gy 0623, 0617 Lung
Heart 1.8 Gy 33% 50 Gy 436 Esophagus
Heart 1.8 Gy B7 % 45 Gy 0623, 0617, 0436 Lung, esophagus
Heart 1.8 Gy 100% 40 Gy 0623, 0617, 0436 Lung, esophagus
Heart 3 Gy 47 Gy 937 Lung
Heart 3 Gy V45 =30% 937 Lung
Heart 20 Gy x3 8 Gylfx 618 Lung SBRT
Heart 16 Gy x1 15 cc 16 Gy 631 Spine SBRT
Heart 16 Gy x1 22 Gy 631 Spine SBRT
lliac crests 1.8 Gy 50% 30 Gy 529 Anus
lliac crests 1.8 Gy 35% 40 Gy 529 Anus
lliac crests 1.8 Gy 5% 50 Gy 529 Anus
Jejunum/lieum 16 Gy x1 5cc 11.9 Gy 631 Spine SBRT
Jejunum/lleum 16 Gy x1 15.4 Gy 631 Spine SBRT
Joints 2 Gy 50% 50 Gy 630 Sarcoma
Kidney 1.8 Gy 100% 23 Gy 436 Esophagus
Kidney 1.8 Gy 67 % 30 Gy 436 Esophagus
Kidney 1.8 Gy 33% 50 Gy 436 Esophagus
Kidney 2 Gy 50% 14 Gy 630 Sarcoma
Kidney 3 Gy V18 = 25% 937 Lung
Kidney (cortex) 16 Gy x1 200 cc B84 Gy 631 Spine SBRT.
Kidney (hilum) 16 Gy x1 2/3 volume 10.6 Gy 631 Spine SBRT
Large Bowel 18 Gy 50% 35 Gy 523 Anus
Large Bowel 1.8 Gy 35% 40 Gy 529 Anus
Large Bowel 18 Gy 5% 50 Gy 529 ANUS.
Larynx, glottic mean 20 Gy 1016 Oropharynx
Larynx 2 Gy 45 Gy 0619, 0615, 0522 Postop H&N_ definitive H&N, nasopharynx
Liver 3 Gy >700 cc <18 Gy 937 Lung
Lung, single 2 Gy 3 cm CW to field 413 Breast
Lungs, total 2 Gy V20 20% 630 Sarcoma
Lungs, total 2 Gy V20 7% 0617, 0623 Lung
Lungs, total 2 Gy Mean 20 Gy 517 Lung
Lungs, total 3 Gy Mean 20 Gy 937 Lung
Lungs, total 3 Gy V2o == 30% 937 Lung
Lungs, total 10-12 Gy x5 1500 cc 2.5 Gylfx 813 Lung SBRT
Lungs, total 10-12 Gy x5 1000 cc 2.7 Gylfx 813 Lung SBRT
Lungs. total 20 Gy x3 vao 10% 8 Gylfx 518 Lung SBRT
Lungs, total 16 Gy x1 1000 cc 7.4 Gy 631 Spine SBERT
Mandible/TM joint 2 Gy 66 Gy 1016 Oropharynx
Mandible/TM joint 33 fxs 1ce 75 Gy 615 Nasapharynx
Mandible/TM joint 33 fxs 70 Gy 615 Nasopharynx
Optic chiasm 33 fxs 50 Gy 615 Nasopharynx
Optic chiasm 1.8-2 Gy 54 Gy (0.03 cc) 539 Intermediate risk meningioma
Optic chiasm 1.8-2 Gy 56 Gy (0.03 cc) 0539, 0825 High risk meningioma, Glioblastoma
Optic nerve 1.8-2 Gy 50 Gy (0.03 cc) 0539, 0615 Intermediate risk meningioma, nasopharynx
Optic nerve 1.8-2 Gy 55 Gy (0.03 cc) 0539, 0825 High risk meningioma, Glioblastoma
QOral cavity 33 fxs Mean <40 Gy 615 Nasopharynx
Qral cavity (non-involved) 2 Gy Mean <30 Gy 60 Gy 1016 Oropharynx
Parotid Glands 2 Gy Mean one gland <26 Gy 0619, 0522, 1016 Postop H&N, Definitive H&N, Oropharynx
Parotid Glands 2 Gy D50 one gland <30 Gy 0619, 0522 Postop H&N., definitive H&N
Parotid Glands 2 Gy Combined 20 cc <20 Gy 0619, 0522 Postop H&N. definitive H&N
Pharynx, postcricoid 33 fxs 45 Gy 615 Nasopharynx
Pharynx, posterior wall 2 Gy 33% 50Gy 1016 Oropharynx
Pharynx, posterior wall 2 Gy 15% B0Gy 1016 Oropharynx
Pharynx, posterior wall 2 Gy Mean 45Gy 1016 QOropharynx
Penile Bulb 1.8 Gy Mean 51 Gy 415 Prostate
Rectum 1.8 Gy 60% 30 Gy 418 Endometrial
Rectum 1.8-2 Gy 50% 55 Gy 712 Bladder
Rectum 1.8 Gy 50% 50 Gy 0621, PMID 18947938 Prostate
Rectum 1.8 Gy 50% 60 Gy a15 Prostate
Rectum 1.8 Gy 35% 65 Gy 415 Prostate
Rectum 1.8 Gy 25% 66.6 Gy 621 Prostate
Rectum 1.8 Gy 25% 70 Gy 415 Prostate
Rectum 1.8 Gy 15% 75 Gy 415 Prostate
Rectum* 1.8 Gy 55% 40 Gy 534 Postop prosiate
Rectum* 1.8 Gy 35% 65 Gy 534 Postop prostate
Rectum 1.8 Gy 20% 70 Gy PMID 18947938 RTOG Prostate Group Consensus 2009
Rectum 16 Gy x1 20cc 14.3 Gy 631 Spine SBRT
Rectum 16 Gy x1 18.4 Gy 631 Spine SBRT
Retina 1.8-2 Gy 45 Gy (0.03 cc) 539 Intermediate risk meningioma
Retina 1.8-2 Gy 50 Gy (0.03 cc) 0539, 0825, 0615 High risk meningioma, glioblastoma, nasopharynx
Sacral Plexus 16 Gy x1 Scc 14.4 Gy 631 Spine SBRT
Sacral Plexus 18 Gy 631 Spine SBRT
Small Bowel 1.8 Gy 200 cc 30 Gy 529 Anus
Small Bowel 1.8 Gy 150 cc 35 Gy 529 Anus
Small Bowel 1.8 Gy 180 cc 35 Gy 822 Rectum
Small Bowel 1.8 Gy 100 ec 40 Gy 822 Rectum
Small Bowel 1.8 Gy 20 cc 45 Gy 529 Anus
Small Bowel 1.8 Gy 65 cc 45 Gy 822 Rectum

10



Small Bowel 1.8 Gy 180 cc 35 Gy 822 Rectum
Small Bowel 1.8 Gy 100 cc 40 Gy 822 Rectum
Small Bowel 1.8 Gy 20 cc 45 Gy 529 Anus
Small Bowel 1.8 Gy 65 cc 45 Gy 822 Rectum
Small Bowel 1.8 Gy 50 Gy 0822, 0529 Rectum, anus
Small Bowel 1.8 Gy 52 Gy PMID 18947938 RTOG Prostate Group Consensus 2009
Small Bowel 1.8 Gy 30% 40 Gy 418 Endometrial
Small Bowel 3Gy 150 cc 30 Gy 937 Lung
Small Bowel 3 Gy 100 cc 35 Gy 937 Lung
Small Bowel 3 Gy 50 cc 40 Gy 937 Lung
Small Bowel 3 Gy 1ce 45 Gy 537 Lung
Small Bowel 4 Gy 100 cc 30 Gy 937 Lung
Small Bowel 4 Gy 50 cc 35 Gy 937 Lung
Small Bowel 4 Gy 1cc 40 Gy 937 Lung
Skin 10-12 Gy x5 10 cc 6 Gy/fx 813 Lung SBRT
Skin 10-12 Gy x5 6.4 Gylfx 813 Lung SBRT
Skin 20 Gy x3 8 Gyl/fx 618 Lung SBRT
Skin 16 Gy x1 10 cc 23 Gy 631 Spine SBRT
Skin 16 Gy x1 26 Gy 631 Spine SBRT
Skin, longitudinal 2 Gy 50% 20 Gy 630 Sarcoma
Spinal Cord 1.8 Gy 45 Gy 0623, 0615 Lung, Nasopharynx
Spinal Cord 2 Gy 48 Gy (0.03 cc) 0619, 0522 Postop H&N, definitive H&N
Spinal Cord 2 Gy 50.5 617 Lung
Spinal Cord 1.8 Gy 10 cm 50 Gy 436 Esophagus
Spinal Cord 1.8 Gy 20 cm 47 Gy 436 Esophagus
Spinal cord 3 Gy 36 Gy 937 Lung
Spinal cord 4 Gy 30 Gy 937 Lung
Spinal cord PRV 2 Gy 0.03 48 Gy 1016 Oropharynx
Spinal Cord 10-12 Gy x5 0.25 cc 4.5 Gyifx| 813 Lung SBRT
Spinal Cord 10-12 Gy x5 0.5 cc 2.7 Gyffx 813 Lung SBRT
Spinal Cord 10-12 Gy x5 B Gylfx 813 Lung SBRT
Spinal Cord 12 Gy x4 0.35cc 5.2 Gyffx 915 Lung SBRT
Spinal Cord 12 Gy x4 1.2 cc 3.4 Gyi/fx| 915 Lung SBRT
Spinal Cord 20 Gy x3 6 Gylfx 6518 Lung SBRT
Spinal Cord* 16 Gy x1 1.2 cc 7 Gy 631 Spine SBRT
Spinal Cord* 16 Gy x1 10% 10 Gy 631 Spine SBRT
Spinal Cord 16 Gy x1 0.35 ce 10 Gy 631 Spine SBRT
Stomach 16 Gy x1 10 cc 11.2 Gy 631 Spine SBRT
Stomach 16 Gy x1 16 Gy 631 Spine SBRT
Submandibular Gland 2 Gy mean <39 Gy 1016 Oropharynx
Testis 2 Gy 50% 3 Gy 630 Sarcoma
Trachea/Larynx 16 Gy x1 20.2 Gy 631 Spine SBRT
Trachea/Larynx 16 Gy x1 Scc 11.9 Gy 531 Spine SBRT
Vulva 2 Gy 50% 30 Gy 630 Sarcoma
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Interaction Interaction | Principal Influence | Dosimetric
Type Target Ejectiles on Manifestation
Projectile
Inelastic Atomic Primary proton, | Quasi- Energy loss
Coulomb electrons ionization continuous | determines
scattering electrons energy range in
loss patient
Elastic Coulomb | Atomic Primary proton, | Change in | Determines
scattering nucleus recoil nucleus trajectory | lateral
penumbral
sharpness
Non-elastic Atomic Secondary Removal of | Primary
nuclear nucleus protons and primary fluence,
reactions heavier ions, proton generation of
neutrons, and from beam | stray neutrons,
gamma rays generation of
prompt
gammas for in
Vivo
interrogation
Bremsstrahlung | Atomic Primary proton, | Energy Negligible
nucleus Bremsstrahlung | loss,
photon change in
trajectory

(Wayne D Newhauser, 2015)
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