FUNDAMENTALS OF NUCLEAR 
MEDICINE DOSIMETRY
Michael G. Stabin, PhD, CHP

Vanderbilt University

Nashville, TN

Table of Contents

Chapter 1. Uses of Dosimetry Information in Nuclear Medicine
· Diagnostic vs. therapeutic applications
· Model-based vs. patient-based approaches

· Practical dosimetry: balancing benefits and risks

· Clinical utility: interface of patient, physician, and physicist

Chapter 2. Fundamental Concepts – Calculating Radiation Dose
· Dosimetry quantities and units 

· Basic concepts and equations in internal dose calculations

· Historical dose calculational schema and their equivalence – Marinelli/Quimby, MIRD, ICRP, RADAR

Chapter 3. Models and Resources for Internal Dose Calculations
· Standardized models for dosimetry
· Input data for dose calculations

· Software and on-line information resources

· Modifications to standard models

· The pregnant patient

Chapter 4. Steps in Dose Calculations

· Choice and application of standardized models

· Internal dose calculations for nuclear medicine patients

· Input data – animal or human studies

· Collection of data

· Extrapolation of animal data

· Image quantification – human data

· Kinetic analysis

· Dose calculations

· Example calculations

· Simple adjustments to standardized models

· Image-based, patient-individualized dosimetry

Chapter 5. Case Studies
· Development of new diagnostic radiopharmaceuticals

· Development and use of radiopharmaceuticals for therapy

· The pregnant patient

Chapter 6. Biological Effects of Radiation
· Direct vs. indirect action on cells

· Threshold vs. non-threshold behavior of tissues

· Acute effects – gonads, organ systems, fetus

· Delayed effects – cancer and genetic effects, risk coefficients, evolution of understanding, relation to radiation and tissue weighting factors
· Recent research – bystander effects, genomic instability, others

Chapter 7. Regulatory Aspects of Dose Calculations
· Philosophy of radiation protection

· Scientific advisory bodies – ICRP, NCRP, IAEA, ICRU, NAS, UNSCEAR, etc.
· Regulatory bodies – NRC, DOT, etc.

· Extant regulations and their enforcement
· Dose from radioactive patients released after nuclear medicine therapy
