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INTRODUCTIONINTRODUCTION

�Radiotherapy treatment goal

– deliver as high as possible dose to the volume 

of interest

– spear the surrounding healthy tissues as much 

as possible
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�procedure

– treatment simulation

– arrange the treatment fields

– treatment verification

– treatment evaluation
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the delivered dose should be the same as the delivered dose should be the same as 

the predicted onethe predicted one

that dose should be delivered on the certain that dose should be delivered on the certain 

volume (PTV)volume (PTV)

INTRODUCTIONINTRODUCTION

Workshop on PET Developments and Applications, OHRID 2015 Slide 4



21-Sep-15

How we are sure that the delivered dose is How we are sure that the delivered dose is 

the same as the predicted one?  the same as the predicted one?  

How we are sure that the dose is How we are sure that the dose is 

delivered at the right place?delivered at the right place?

Questions:Questions:
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How we are sure that the delivered dose is How we are sure that the delivered dose is 

the same as the predicted one?  the same as the predicted one?  

Delivered dose accuracy depends on: 

-machine functionality, 

-beam calibration errors

-calculation algorithm uncertainty 
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How we are sure that the dose is delivered How we are sure that the dose is delivered 

at the right place?at the right place?

Delivered dose accuracy depends on: 

-patient position errors  

- volume of interest delineation precision
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How we are sure that the delineation is How we are sure that the delineation is 

correct?correct?

Delineation accuracy depends on: 

- tumor tissue visibility  

- radiation oncologist experience
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imagingimaging

� Computed tomography (CT) is the primary 

modality for image-based treatment planning

Workshop on PET Developments and Applications, OHRID 2015 Slide 9



21-Sep-15 Workshop on PET Developments and Applications, OHRID 2015 Slide 10

imagingimaging



21-Sep-15 Workshop on PET Developments and Applications, OHRID 2015 Slide 11



21-Sep-15

MLC bank A MLC bank B

position

Intensity
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imagingimaging

� CT for planning

� MRI 

for registration

� PET-CT 
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Integration of multimodality imaging data for 

radiotherapy treatment planning is beneficial and 

indispensable for perfect delineation.
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Why MRI?Why MRI?
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Because MRI is 

superior for the soft 

tissues recognizing
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� brain on CT
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� brain on MRI

Why MRI?Why MRI?



because conventional anatomic imaging with CT 

has limited sensitivity to identify distinctly the 

anatomic borders of the tumor. 
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Why PET/CT?Why PET/CT?
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Functional imaging with PET can provide 

information that can influence RT 

planning, 

it can reveal targets that are not well 

visualized by CT/magnetic resonance (MR) 

structural imaging. 
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Why PET/CT?Why PET/CT?
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Physiological and molecular information 

about the tumor can be incorporated into 

RT planning trough CT and PET-CT 

images registration.
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Why PET/CT?Why PET/CT?
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Why PET/CT?Why PET/CT?

66 years male patient

� Primary: lung Ca with 

atelectasis 

� Right hilar mass
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Integrated PET/CT Imaging SystemIntegrated PET/CT Imaging System

a
tt

en
u

a
ti

o
n

 c
o
rr

ec
ti

o
n

anatomical 

localisation

BENEFITS of COMBINED TECHNIQUE

Workshop on PET Developments and Applications, OHRID 2015 Slide 20



21-Sep-15

Pre Pre -- treatment imagingtreatment imaging

� lung on CT 

� lung on PET
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images registrationimages registration
� CT - PET
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Imaging for  treatment verificationImaging for  treatment verification

� geometry verification

- Patient position during the treatment which 

affect intra-fraction dose distribution

-
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� LUNG

� kV-kV

� CBCT

Imaging for  treatment verificationationImaging for  treatment verificationation
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� CBCT 

verification

plan

Imaging for  treatment evaluationImaging for  treatment evaluation
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The imaging of biologic inhomogeneities within sub The imaging of biologic inhomogeneities within sub 

volumes of the tumor may offer the possibility to adapt volumes of the tumor may offer the possibility to adapt 

doses to local differences in radiosensitivity.doses to local differences in radiosensitivity.

Conclusion:Conclusion:
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PET scan is revolution on tumor tissue PET scan is revolution on tumor tissue 

recognizing  recognizing  

PETPET-- CT scan is even moreCT scan is even more
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All quality controls required in the radiation therapy All quality controls required in the radiation therapy 

process, particularly those for geometrical alignment process, particularly those for geometrical alignment 

between all parts of the radiotherapy chain, must also between all parts of the radiotherapy chain, must also 

include the PET scanner.include the PET scanner.

Conclusion:Conclusion:
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All setAll set--up and patient positioning tools currently used in up and patient positioning tools currently used in 

the radiation oncology department on simulators and the radiation oncology department on simulators and 

linear accelerators should be equally conscientiously linear accelerators should be equally conscientiously 

used in the PET suite when images are acquired for used in the PET suite when images are acquired for 

treatment planning.treatment planning.
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