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* Henri Becquerel (1852-1908) : 4
= radioactivity (1896)

* Pierre/Marie Curie (1858-1906,
1867-1934) : Radium 45 (1898)
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Beta-Minus Decay
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Gamma Camera

- Hal Anger, 1958 (Anger camera)
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Solid-State Detectors

* 32 = gas-filled detectors
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* Unclear medicine ?
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* Photo multiplier tube; PMT

- ¢ photo-emissive 1~ &7 (CsSb) #-
v Ak z 73 (photocathode)

+ B TR (~100V x 10) 5 f&3c



Capacitor

(D - Dynode)

crystal

~ & & % 3-6 (typically 5)
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Scatter in Patient Coincident interactions
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Dual head Triple head




transverse slice
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PIMTc-HMPAO : "4 i
99MTCc-MAA : * Hcii in
PmTc-.RBC : splenosis

PMTc-DTPA : ¥ # it



123].Nal : *® i Eal
133Xe : pulmonary ventilation

8ImKr : pulmonary ventilation
"MN-WBC : Bts L F & ...
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— Compartmental localization
— Cell sequstration
— Phagocytosis

— Passive diffusion



— Active transport

— Capillary blockade
— Perfusion

— Chemotaxis

— Antibody-antigen complexation



HMPAO for CBF

» Hexamethyl propylamineoxime
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Ictal Study
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Increased blood flow in seizure foci




Xenon for Ventilation

« v » 133Xe + O, #-=t (wash-in)
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Krypton for Ventilation
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MAA for Lung Perfusion

- Macroaggregated albumin

* 15-80 um E T 5 vg & AFE IR B
* MAA # PR3 5+ 40 I jiew g ¥

» 9MTc-MAA : lung perfusion
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RBC for Splenosis
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« 9MTc-RBC : spleen function



lodine for Thyroid
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MDP for Bone Scan

* MDP e fe3fci & 5 & f& = 3¢
— Hydroxyapatite crystal binding
— Collagen dependent uptake

« 9MTc.MDP : & p= ¥ 3 &
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DTPA for Kidney
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* Positron emission tomography
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* “Neutron poor” nuclei
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Side View

Top and bottom magnet removed




Siemens Gammasonics










Gamma Ray 5. &

 Einstein relationship : E = mc?
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PET Signal Detection
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Source of PET noise
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* = X-ray CT 2 SPECT

— Filtered back projection
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FDG for PET
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1L ¥ : epileptogenic foci
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Left temporal lobe seizure focus







Metastasis from whole-body PET
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PET (memory) MRI (auditory)
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1960s : SPECT & F iz 2 B
1972 : X-ray CT d1 3R
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Morphology Blood flow




PET-CT + image fusion
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