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Diagnostic and Therapeutic Applications
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BASIC PRINCIPLES OF THE GAMMA CAI\/I
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GAMMA CAMERA EXAMINATION




SAFE ADMINISTRATION




Single-headed gamma camera.
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d 2o,
A dual-headed gamma camera system.
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Whole-body bone scan obtained using Tc-MDP




Fig.2. Bone scan showing
widespread metastases, Tc-99m
MDP. There are two images of the
same patient. Posterior view, one
with the head turned to the left and
high contrast. One with the head
forward with low contrast. Multiple
focal areas through out the spine,
ribs and pelvis. There is retention
of activity in the bladder. The
Kidneys are hardly visualized
because of the high bone uptake.
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Table 1. Radionuclides with Established or Potential Therapeutic Applications

Max particle Max Range

Radionuclide Particle Half-Life energy (MeV) in tissue
Yttrium-90 oY) (beta) 2.67d 2.28 12.0mm
Rhenium-188 (1%8Re) (beta) 17.00 h 2.11 10.8 mm
Phosphorus-32 *P) (beta) 14.30d 1.71 8.7mm
Strontium-89 *sr) (beta) 50.50 d 1.49 8.0mm
Dysprosium-165 (*Dy) (beta) 233h 1.29 6.4mm
Rhenium-186 (‘%Re) (beta) 3.77d 1.08 5.0mm
Gold-198 ("BAu) (beta) 2.70d 0.96 4.4mm
Samarium-153 (*53Sm) (beta) 1.95d 0.81 3.0mm
Iodine-131 (31 (beta) 8.04d 0.61 2.4mm
Terbium-161 (*'Tb) (beta) 6.90d 0.59 2.2mm
Lutetium-177 (""Lu) (beta) 6.70d 0.50 1.8mm
Erbium-169 (*°Er) (beta) 9.40d 0.34 1.0 mm
Indium-111 (*'In) (ce.”) 2.83d 0.25 0.6 mm
Tin-117m (117mgn) (ce®) 13.60d 0.16 0.3mm
lodine-125 (%1 (Auger) 60.30d 30.0 (keV)**  17.0um
Bismuth-212 (*12Bi) (alpha) 1.00h 8.8 87.0 um
Astatine-211 1A (alpha) 7.20h 6.8 65.0 um
Terbium-149 (M9Tb) (alpha) 4.00h 4.0 28.0 um
d = days

h = hours

*internal conversion electrons

DN Ham **the most abundant Auger electrons have energies less than 1 keV
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Brain Imaging
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Normal Liver Spleen Images
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Liver uptake > Spleen uptake > Bone marrow uptake
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Primary Cancer
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Labeled WBC: Crohn’s
Disease
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T¢c-99m MDP / In-111 WBC

In-111 WBC




Ga-67: Sarcoidosis
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Ga-67: PCP Pneumonia
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Ga-67: Lymphoma
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Ga-67: non-Hodgkin's
Lymphoma
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