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INTRODUCTIONINTRODUCTION

Importance of physics/physicists in 

clinical practice increases necessity of 

MEDICAL Physicists when:
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�Using radiation

– diagnoses 

– treatment

�Protection from radiation
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imagingimaging

�diagnostic 
(2D radiographic;  CT; MRI; PET) 

� treatment

– treatment simulation

– treatment verification

– treatment evaluation
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uncertaintiesuncertainties

� commissioning

� calibration

�periodical measurements 

�patient  position

� patient dose 
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imagingimaging

�diagnostic 
(2D radiographic;  CT; MRI; PET) 

Calibrate the unit on the way to have: 

- as usefulness as possible image 

- as less as possible dose received to the patient  
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imagingimaging

�diagnostic
(2D radiographic;  CT; MRI; PET)

adjust the parameters  (e.g. kV, mA) on the 

way to

- perform the medical procedure  in one step

- not to repeat the procedure  
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imagingimaging

� treatment

– treatment simulation

– treatment verification

– treatment evaluation
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Pretreatment imagingPretreatment imaging

� CT for planning
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� MRI 

for registration

� PET-CT 
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Why MRI?Why MRI?
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Pre Pre -- treatment imagingtreatment imaging
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� brain CT
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Pre Pre -- treatment imagingtreatment imaging
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� brain MRI



7-Nov-14

images registrationimages registration � CT - MRI
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Why PET/CT?Why PET/CT?
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� Primary: lung Ca patient 

with atelectasis that is 

visible on CT

� Right hilar mass is visible 

on onlyPET
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Integrated PET/CT Imaging SystemIntegrated PET/CT Imaging System
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BENEFITS of COMBINED TECHNIQUE
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Pre Pre -- treatment imagingtreatment imaging
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� lung PET/CT� lung CT 



7-Nov-14

images registrationimages registration
� CT - PET
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Imaging for  treatment verificationImaging for  treatment verification
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� geometry verification of the particular treatment

- Patient position during the treatment which 

affect intrafraction dose distribution

-
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Imaging for  treatment verification kVImaging for  treatment verification kV--kVkV

HEAD
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Imaging for  treatment verification CBCTImaging for  treatment verification CBCT

HEAD
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Imaging for  treatment verification kVImaging for  treatment verification kV--kVkV

LUNG
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Imaging for  treatment verification CBCTImaging for  treatment verification CBCT

LUNG
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Imaging for  treatment verification kVImaging for  treatment verification kV--kVkV

abdomen
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Imaging for  treatment verification CBCTImaging for  treatment verification CBCT

abdomen
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Imaging for  treatment evaluationImaging for  treatment evaluation
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� dose distribution verification

- inter fraction dose distribution

-
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� CBCT 

verification

plan

Imaging for  treatment evaluationImaging for  treatment evaluation
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The position of the patient is correctThe position of the patient is correct
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The image registration Is perfectThe image registration Is perfect

The dose into volumes of interest displayed The dose into volumes of interest displayed 

on the evaluation image is the same as the on the evaluation image is the same as the 

predicted one predicted one 

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

same as the predicted one?  same as the predicted one?  
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What about machine functionality?What about machine functionality?

Is that enough to have a precise treatment?Is that enough to have a precise treatment?

Questions:Questions:

Is the beam really delivered on the way Is the beam really delivered on the way 

we predicted?we predicted?
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Static field:Static field:
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MLC bank A MLC bank B
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dynamic field, discret way of MLC moving:dynamic field, discret way of MLC moving:
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MLC bank A MLC bank B

position

Intensity
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dynamic field, continuing way of MLC moving:dynamic field, continuing way of MLC moving:
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CommissioningCommissioning

Prepare for clinical use:Prepare for clinical use:

-- measure necessary parametersmeasure necessary parameters

-- use them as reference values for calculationuse them as reference values for calculation

Calibration and Dosimetry checks

Periodically  measurements  of these parameters, 

comparing with the reference values and calibrate them 

if necessary

uncertainties
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water phantom, ionizing chambers, 

electrometers, software  for data collecting and 

analyzing… should also be calibrated

uncertainties
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QI = TPR20,10 = 1,2661 * PDD20,10 - 0,0595
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� patient dose delivered
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� Chair test 

(A.v.Esch)
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uncertainties
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uncertainties
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VIDEO0099.3gp

uncertainties

� patient breathing
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