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Optimization takes part in different stages:

• Inspections and Audits

• Instrumentation

• Performance of Diagnostic and Therapy

• Education of the Players (e.g. regular 

renewal of knowledge, Integration of MPE 

etc.)

• …….



Inspections and Audits

• Must be performed on a regular basis 

• Radiation protection based on a legal framework

• Authorities must have power to carry their duties 

through

• System of support and advice at various levels is 

existing



Instrumentation

• Instrumentation complies with good medical practise

• Appropriate quality control starting with installation



Helpful Publications for QC in Nuclear Medicine
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Basis of the quality control work are e.g.



1. Phantoms required to assess performance parameters 

specified in detail in standard specifications such as those 

published by the IEC or by NEMA. 

2. Phantoms used for internal quality control procedures, that 

is routine quality control performed by the user in order to 

ensure proper working conditions of the equipment. 

3. Phantoms used for inter-laboratory comparison purposes. 

Phantoms of this type are designed either to test the 

imaging quality of a gamma camera or to test the quality 

with which a particular nuclear medicine procedure is being 

performed. 

4. Phantoms to test software, which may consist either of 

programs used to analyze patient studies, reconstruction 

software or morphological (e.g. brain) or dynamic phantoms 

(e.g. dynamic heart phantom) that simulate organs to be 

analyzed. 

Classification of Phantoms



Examples of Phantoms for QC in Nuclear Medicine

Flood-phantom used for

• Homogenity QC and –correction

• Universal planar source

resolution (quadrant bar)   homogenity linearity and

resolution (comb.)



Examples of Phantoms for QC in Nuclear Medicine

Jaszcak-phantom used

for

QC of image quality and

reconstruction in SPECT-

imaging



Examples of Phantoms for QC in Nuclear Medicine

IEC-phantom with inserts

for PET and SPECT QC



Performance of Diagnostic and 

Therapy

• Is ALARA the main tool of optimization?

• Are there written working Instructions for EVERY method 

performed?

• Are they appropriate and are they followed?

• Are general dose requirements used as constraints?

• Is there a documentation for individual deviations from the 

standards?

• Is a follow up system for therapy patients?

• Is a CIRS system working?



Quality control - procedure

The controls from the medical point of view focus on

•Written procedure manuals for the different studies

•Indication of the study

•Amount of administered activity

•Acquisition

•Processing

•Reporting with the correct diagnosis

•Archiving



Education of the Players

Is the personell well educated trained and licensed?

Is enough time and support for further instructions?

Is there a physicist that gives advice or has the status of a radiation

protection officer?

Are all legal courses been taken part?

•…..



Conclusions

• Optimization is a multi layer duty

• At the moment optimization does not earn money

• Optimization leads to a safety culture

• Optimization has to be taken as a permanent task

• Using constraints on a institutional basis is one of

the best methods of reaching the optimization the

patient deserves


