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• Focus on OARs in RT 

 

• Not a contouring tutorial/workshop/FALCON! 

 

• Strongly recommend to pursue the ref./orig. articles!!! 

 



• Organ At Risk as a concept/conceptual entity 

 

• Relative 

 

• Level I/’Critical’ OAR: E.g. – Brain stem; Spinal 
Cord 











‘USUAL’ OARs 



EYE & LENS 



Optic nerves & Optic chiasm 

2mm slice thickness 





‘OTHER’ OARs 



MIDDLE EAR 



Structures:  
 Middle Ear 
 IAC 
 Semi-circular canal (Vestibular apparatus) 
 Cochlea 

3mm slice thickness 







OARs rel. to CNS: 
• Middle Ear – TM, ET 
• Inner Ear – Cochlea, Vestibule, IAC 
• Temporal Lobe 

 









2mm slice thickness 





TEMPORAL LOBE 



Method 1 

Method 2 
Authors’ preference 









HIPPOCAMPUS 



Hippocampal Contouring:  
A Contouring Atlas for RTOG 0933 (Ph II study) 

 
(Source: RTOG website, atlases) 



Hippocampus was contoured on T1-weighted axial MR images – 
focused on not contouring the whole organ but mostly the SGZ 
(subgranular zone). 



Temporal Horn 



Amygdala Uncus 



Quadrageminal cistern 



Quadrageminal cistern 

Temporal horn of the 

lateral ventricle 



Thalamus 

Quadrageminal cistern 

Caudate 
Putamen 



Internal 

Capsule 



Atrium of the 

lateral ventricle 

Hippocampal tail 



Splenium 







Few imp./interesting 

sources/references 



OARs: 
• Optic nerves 
• Optic chiasma 
• Cochlea 
• IAC 
• Brainstem 
• Pituitary gland 
• Hippocampus 
• Retina 
• Lacrimal gland 
• Lens 



Cochlea & IAC 



Opt. Nn & chiasm 



Pituitary gland 



Retina & Lacrimal gland 





Hippocampus 



Hippocampus 



















15 OARs: 

 
 

• Cornea 

• Retina 

• Lacrimal Gland 

• Lens 

• Optic Nerve 

• Optic Chiasm 

• Pituitary Gland 

 

 

 

 

 

 

• Hypothalamus 

• Hippocampus 

• Cochlea 

• Vestibular & Semicircular Canals 

• Brain Stem 

• Brain 

• Cerebellum 

• Skin 

www.cancerdata.org 
 

http://www.cancerdata.org/




NRG PROTOCOL RADIATION THERAPY TEMPLATE 
(Brain; Photon & Proton Therapy) 

Last updated: 16 Jan 2019 

Contiguous CT slices of 2.5mm - 3mm slice thickness or less should be obtained.  



Standard Name 

  

Description 

  

Validation 

(Required/Required when 

applicable/Optional) 

Brain Whole brain parenchyma Optional 

BrainStem Brainstem Required 

Cochlea_L Left cochlea Optional 

Cochlea_R Right cochlea Optional 

OpticChiasm Chiasm Required when applicable 

OpticChiasm_PRV Chiasm planning risk volume Required when applicable 

OpticNrv_L Left optic nerve Required when applicable 

OpticNrv_R Right optic nerve Required when applicable 

OpticNrv_PRV_L Left optic nerve planning risk volume Required when applicable 

OpticNrv_PRV_R Right optic nerve planning risk volume Required when applicable 

Hippocampus_L Left hippocampus Required when applicable 

Hippocampus_R Right hippocampus Required when applicable 

Hippocampus_PRV_L Left hippocampus planning risk volume Required when applicable 

Hippocampus_PRV_R Right hippocampus planning risk volume Required when applicable 

Eye_L Left eye Required 

Eye_R Right eye Required 

Lens_L Left lens Required when applicable 

Lens_R Right lens Required when applicable 

Retina_L Left retina Required when applicable 

Retina_R Right retina Required when applicable 

Glnd_Lacrimal_L Left lacrimal gland Required when applicable 

Glnd_Lacrimal_R Right lacrimal gland Required when applicable 



• Concept paper. 
• List of various OARs acc. to site listed in Appendices. 



Central Nervous System 
Treated Organ Recommended Consider 

Brain 

Brain A_Carotid 
Brainstem Cochlea 
Eye_L/R Glnd_Lacrimal 
Lens_L/R Hippocampus_L/R  
OpticChiasm Pituitary 
OpticNrv_L/R Scalp 
SpinalCord   

Craniospinal 

Brain Bladder 
Brainstem Bowel_Large 
Cochlea Bowel_Small 
Esophagus Breast_L/R 
Eye_L/R Genitals 
Heart Glnd_Thyroid 
Kidney_L/R Liver  
Kidneys Ovary 
Lens_L/R Rectum  
Lung L/R Stomach 
Lungs Testis_L/R 
OpticChiasm   
OpticNrv_L/R   
Pituitary   
SpinalCord   



RINV-sparing RT 







MRI:  1.5T; 0.5mm slice thickness 
CT-RTP:  0.625mm slice thickness 



OARs considered: 
 
• Midbrain 
• Pons 
• Medulla oblongata 
• Dorsal Vagal Complex (DVC) – Area Postrema (AP) + Part of NTS (Nucleus 

Tractus Solitarius + DMV (Dorsal Motor Nucleus of Vagus) 





At the level of the DVC 



 

Strongly recommend to pursue 

the ref./orig. articles!!! 

 



Thank you! 


