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Medical Application of Radiation Internal Dosimetry
Kyeong Min Kim, Ph.D., Sang Moo Lim, M.D., Ph.D.

Molecular Imaging Research Center, Korea Institute of Radiological and Medical Sciences

Medical internal radiation dosimetry (MIRD) is an important part of nuclear medicine research field using
therapeutic radioisotope. There have been many researches using MIRD for the development of new therapeutic
approaches including radiopharmaceutical, clinical protocol, and imaging techniques. Recently, radionuclide therapy
has been re-focused as new solution of intractable diseases, through to the advances of previous achievements. In
this article, the basic concepts of radiation and internal radiation dosimetry are summarized to help understanding
MIRD and its application to clinical application. (Nucl Med Mol Imaging 2008;42(2):164-171)

Key Words: radionuclide therapy, medical internal radiation dosimetry, nuclear medicine imaging
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Figure 1. Effect of repetitive RIT with ™'l labeled rituximab. (A) baseline image before
the first RIT, (2) result of the first RIT, and (C) result of the second RIT. This RIT study was
performed at Korea Institute of Radiological and Medical Sciences.

Toble 1. Summary of radiatfion types and its weighting factor
used in estimation of absorbed dose and eguivalent dose.

Type of Radiation Weighting Factor

Photons (all energies) ]
Electrons and muons (all energies) ]
Neutrons (energy< 10 keV) 5
(10 keV<energy<100 KeV) 10
(100 keV<energy<2 MeV) 20
(2 MeV<energy<20 MeV) 10
(20 MeV<energy) 5
Protons (energy>2 MeV) 5
a-particles 20
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Figure 2. Schematic illustrating the definition and combination of
source organ and tasrget organ in body. The characters of S
and T mean source and target, respectively.
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Figure 3. Schematic to explain the relation of cumulative activity
(A), initial administerd dose(A,), and residence time( T)
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Figure 4. The use of mulfi-moddlity images to delineate the disease region of interest. (A) CT
and (B) PET images obtained from PET/CT, and (C) therapeutic gamma camera image of *'l
labeled rituximab.
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