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Hot Cathode X-ray Tube & 12

Tungsten target Evacuated envelope

Copper anode »/ Heated tungsten filament
cathode

High voltage
source
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Photoelectric absorption
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Plain film
Fluoroscopy
Angiography
Mammography
Bone densitometry
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Fluoroscopy
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Image Intensifier for Fluoroscopy

Input Window

Vacuum Envelope

Acceleration

and Focus Grids

Output Phosphor
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%K &% L3 Fluoroscope
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¥h ~ 427 (barium sulfate)

42 /) # "% (enema)

% ¥ 18+ (enteroclysis)
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42 | e Gl Fluoroscopic Exams

72N (vE ~ 42 3) B % EH enema

32 of 115




Angiography m i@
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¥ A enEg$% Angiogram
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A% L Angio & B
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— % x %4 (thrombolytic)
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Interventional (4 » {+) radiology
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Tomography (CT)
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Computer Tomography

Hounsfield (1972)
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B 5 g (¥ * Tomography

EMI CT1010 (1976)

A head scan
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o s ¥ L ehFE* Tomography

A CT scanner

A head scan
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Reconstruction from projections

— Filtered back projection

— |teration methods
— T FHET E ® 2134
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CT e ' @ |

Hounsfield & Cormack

— 1979 Nobel prize in Medicine
Oldendorf 1961 : » %83 =%
Radon 1917 : d # 2 & 2= 32 0%
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CT it B (Bt &)

- 3% e & CT
Electron beam CT
Spiral (%> 3%) CT
Multi-slice spiral CT
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CT Detectors
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Gas-filled Detector Array

tungsten

detector chamber
filled with

Xenon gas

ceramic
substrate
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CT it B (Bt &)

Electron beam CT
Spiral (%> 3%) CT
Multi-slice spiral CT
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Imatron (Siemens) ultrafast CT
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Electron Beam CT g%t

No moving parts at all !

Fastest-ever scan (< 50 msec)

Multiple targets = multi-slice
Ao FER DT (oo i)
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Electron Beam CT % %t
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Spiral (Helical) CT k=
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Multi-slice Spiral CT & 12

Multi-detector 2= % & iR ¥t » #B-pF i
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*» % —> Detector % “4c A3

Each channel s | mm wide.
Each element is 20mm tall

912 channels by 16 rows =
14, 582 indmdual elements on a 55° arc.
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Original axial images

Coronal reformatting
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Henri Becquerel (1852-1908) . 4
e radioactivity (1896)
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PMo-2"M"Tc Generator
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Gamma Camera

Hal Anger, 1958 (Anger camera)
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Gamma Camera # it % § #

X-POSITION SIGNAL

Y-POSITION
SIGNAL
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77 of 115




Gamma Camera # it % § #

X-POSITION SIGNAL

Y-POSITION
SIGNAL

} z-puLse
POSITION LOGIC CIRCUITS |

A 3 A

PM—TUBE ARRAY

NoI (TR)CRYSTAL

COLLIMATOR

PATIENT

78 of 115




2t g B Scintillator

A it 4 (Nal) & R 35 > 40 (TI)
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Gamma Camera # it % § #
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Photo multiplier tube; PMT

4 photo-emissive $ & (CsSb) #-
v Ak 5 7+ (photocathode)

% 7 B (~ 100V x 10) % t&3x =
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(D - Dynode)

crystal

# — dynode %+ #& & 4 3-6 (typically 5)
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Gamma Camera # it % § #

X-POSITION SIGNAL

Y-POSITION
SIGNAL
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E e 7 Gamma Camera
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Gamma %7k £

AP0 38 gamma camera $& A
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Single Photon Emission CT
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— Gamma camera "]‘;K"’ = SPECT
f X-ray CT

— Filtered back projection
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SPECT Systems

Dual head

Triple head
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SPECT Images

transverse slice

ke WELTRER

91 of 115




F R GL RS AL R

S e

BRI

92 of 115




HMPAOQO for CBF

Hexamethyl propylamineoxime

g (lypophilic) » Uik d m jit 7k
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Tc-99m HMPAO = Pg= /it SPECT

Coronal Sagittal
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9OmTC-HMPAO : % i

OMTC-MAA © ¥ i in
PMTc-RBC : splenosis

PMTc-DTPA : ¥+ it
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123]-Nal : © ;}%Bflué Ak

133Xe : pulmonary ventilation
8ImKr . pulmonary ventilation
111n-WBC : BEhs L5 & ...
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Positron emission tomography
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§ A2 Pt R R
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Generator ¥ 11 (4 82Rb) > 2 2 7
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Annihilation of Positron and Electron
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Gamma Ray i &

Einstein relationship : E = mc?
TFERFIFEHT mAd 2
gammaray s 7~ 7 Z_(511 KeV)

Detector @i & ¥ fd &
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PET Signal Detection

Bi,Ge;,0,, (BGO): 3 %A 3 h+
B (Bi:83)s i & 511 KeV i

BGO + {1 ¥ h B + I % ff ip] sk
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106 of 115




Coincidence Detection

B e EFZE 4 s B events
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Annihilation Coincidence Detection

PET j #%4f i

108 of 115




PET System

Siemens
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Source of PET noise
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PET st iq 4 (4 4 {3

I8E-Fluorodeoxyglucose & 5 ¥ *
ARG - R A A
phosphorylation 2z #5235 = FDG 6-
phosphate if i® .k » = ff3t e i e
%I st FDG 1 54 5
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AL® 0 3 AR PHS from PET

Metastasis from Whole-body PET
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l1C-acetate : # *Fi%

6-18F-L-FDOPA : 7 ¥ szl =
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