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Disclaimer 

• This is an overview of the plan evaluation in 
carcinoma Nasopharynx.

• Details to be discussed on actual webinar day.



Points to be discussed

• Essential background knowledge.

• Brief overview of Targets and OAR for carcinoma 
Nasopharynx-IMRT.

• Brief on plan evolution – 2D to 3D to IMRT.

• IMRT plan evaluation- Target volume, OAR.

• IMRT technical details.

• Future directions.



Essential background evidence







OAR in Npx
• Spinal cord / BS/ optic apparatus.

• Mandible + TMJ.

• Parotids.

• DARS- pharyngeal constr, larynx. Oesophagus, oral 
cavity.

• Cochlea.

• Temporal lobes.

• Brachial plexus.

• Pituitary.



Important points

• Serial Vs parallel organs.

• Delineation guideline as per diff OAR.

• Consider adding PRV to serial structures.

• Delicate balance between PTV vs OAR.

• Additional help from secondary images like MRI –
especially in optic chiasm, brainstem, brachial plexus.

• Keep in mind acute and late toxicity profile.

• QOL scales.





Spinal cord & Brainstem
SC:

2 ways to delineate: spinal cord itself  Vs vertebral canal.

Recommend to add PRV 3-5 mm when drawing cord itself.

Cranial: Disappearance of cerebellum.

Caudal: 2 cm below the last PTV slice.

BS:

Brain stem comprises of midbrain, pons and medulla. 

Cranial: level of inferior section of lateral ventricle. The organ is 
better visualized better in MRI. 

Caudal: till the level of the tip of dense of C2 vertebra or 
foramen magnum.

Add PRV 3-5 mm.



Optic apparatus

• Entire eyeball, optic nerves and optic chiasm.

• Craniocaudally: optic nerve is seen below the superior rectus. 

• The nerve is 2-5 mm thick and is delineated from the 
posterior margin of retina and continued along its course 
posteriorly till it merges with the optic chiasm after passing 
through the superior orbital fissure.

• Optic chiasm: average it measures 8 x 14 mm (APxTrans) and 
is about 2–5 mm thickness in the super-inferior dimension.

• MRI helps in delineation: T1 bright signal.

• Combine all these and form PRV optics adding 2-3 mm.



Overlap 1 slice between SC and BS:
Monroe et.al. – to avoid dose dumping.



Inferior most section of lateral ventricle





Parotid glands







DARS – Swallowing structures







Sparing and larynx and oesophageal inlet: relation to 
late dysphagia and tube dependency







Cochlea 

Small spiral structure of about 0.6cm3 volume located in the petrous part of 
temporal bone. 
The small bony cavity can be visualized better with a setting of 120/1500 on 
CT. 
The structures of inner ear are visualized more in T2 weighted MRI images. 
The semicircular canals should not be contoured.



Limiting dose to cochlea reduces SNHL.









2D to 3D to IMRT

• The background.

• Drawbacks of 2D/3D.

• Why the need of IMRT in Npx plan?

• Plan evaluation?

• Acceptance criterion.

• ICRU 83 parameters.









Basic points in IMRT

• Immobilisation.

• Reproducible and accurate set up.

• Image verification.

• Serial Online image matching.

• Check for need of adaptive RT (ART).

• Re-planning.

• MR guided RT (MgRT).





Planning concepts from ICRU 83



Important points

• Beam related issues

• DVH analysis issues

• Overlapping volumes

• RVR

• Differential PTV in head neck

• Developing a systematic approach



• Dmax and Dmin…..Change to D98 and 
D2, D50.

• DVH.

• OAR.

• Homogeneity index, CI, Heterogenity-
hot/cold spot.






