Electronic Portal Imaging Devices



EPID Technologies

e Optical  Non-Optical
— Camera + scintillator — Gas electron
multiplier

— Scintillation crystal +
photodiode

— Active Matrix Flat

Panel Imager
(AMEPI)

— High voltage
rectifier diode array

— Photovoltaic
detector array

— Matrix liquid IC

— Kinestatic charge
detector

Electronic portal imaging devices: a review and historical perspective of contemporary
technologies and research — Larry Antonuk. Phys. Med. Biol. 47 (2002)



What type of EPID are
these?

Describe their method
of image generation.

What were some
advantages /
disadvantages of these
devices?



Presenter
Presentation Notes
Camera-mirror-lens-based using a metal plate/phosphor screen
Elekta iView (B) Cablon Theraview (C) Siemens Beamview (D) Eliav PORTpro
Converter: Metal plate (copper/steel/brass) and Gadolinium oxysulfide phosphor convert primary x-rays to high energy e- (~2-4% conversion efficiency of incident x-rays to measurable signal)
Pro: lost cost, fast simultaneous capture, few MU needed
Con: bulky, low collection efficiency from phosphor to camera – poor image quality, glare artifacts, 



Radiation Source

s

4:| Collimator

—

SO X rays

C . ]

=——= | Scintilling X-ray

Converter
Mirror
Camera+lens
Light-tight Enclosure
Dasplay
Carmera Frame < \_

Control Grabber

Figure 4. Schematic illustration of a camera-based EPID with the x-ray detector (a phosphor
screen) optically coupled to the camera using a mirror and lens.
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 What type of EPID is illustrated below?

e Advantages /D

?

isadvantages
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Presenter
Presentation Notes
Varian aS1000 MV imager
Amorphous Silicon photodiode & thin film transistor (TFT)
Pro: Pixel resolution of 0.39 mm, High Res (1024x1024), Low pixel noise ratio
Highly resistant to radiation damage, Highly linear signal response, Good quantum efficiency
Con: Time response, uniformity, simple pixel structures only, complex system implementation


What is the main difference between a/b and c?

(all images show the x-ray converter over a single pixel)

Metal Plate Metal Plate
Converting Phosphor
Csl (T1) Converter
A " Pixel Photodiode _ _ Pixel Photodiode
' Pixel Switch — Storage Capacitor Pixel Switch — Storage Capacitor

(c)

*—  Metal Plate

Bias electrode
Photoconductor
Collection Electrode

Pixel Switch Pixel Storage Capacitor


Presenter
Presentation Notes
Indirect detection using a phosphorous scintillator (terbium doped gadolinium oxysulphide)
Indirect detection using a columnar CsI(Tl) scintillator
Direct detection of incident radiation using photoconductor


Which image was acquired with
indirect detection?



Presenter
Presentation Notes
Direct on left


Varian
PortalVision
Advanced
lmaging
Specs

PortalVision Advanced Imaging Specifications

AS500-11 A51000

Active imaging area

0.1 x 40,1 cm?

301 x 40.1 cm?

Ficld of view at
Isoccnicr

251 x 33.5 cm? (120 cm S5ID) to 16,7223 cm? (180
cm S} [Imaging]

309 x 41.2 cm?® (97.5 cm 510 to 16.7 x 22.3 cm?®
{180 cm SID) [Portal Dosimetry]

251 x 335 cm? (120 cm SID) o 16.7 x 22.3 cm?
{180 cm 51D [Imaging]

30.9x 41.2 cm? (97.5 cm 31D to 16.7 x 22.3 cm?
{180 em 51D [Poreal Dosimerry]

Pixel marrix 512 x 384 Selecrable: 1024 x 768 or 512 x 384
Pixel pitch 0.784 mm 0.392 mm or 0.784 mm
Energy range 4 - 258V 4 - 25MV

Supported dose rates
(imaging)

50 - 1000 MU{min

50 - 1000 MUfmin

Supported dose rates
(Portal Dosimetry)

50 MUfmin — 500 MUfmin (100 cm 510
50 MUfmin — 600 MUfmin (125 cm 510

50 MU/min — 90 MU/min (100 cm 51D
50 MU/min — 1000 MUfmin {125 cm 51D}

Digiiization

14-bit image

14-bir image

Image acquisition rate

Upto 12 framesfsecond d:pcn.ding on Clinac dose rate

and pixel matrix

Up o 23 framesfsecond dc]xnding on Clinac dose rate

and p'm:l mairx

Acquisition technigues

High Quality (optimized image qualicy, detector read-
out while MV beam is paused)

Low Dose (oprimized dose, detecror readour while MV
beam is paused)

Integrated {for Portal Dasimetry; detecror readour dur-
ing MV beam on)

High Qualiry (optimized image quality, detecror read-
out while MV beam is paused)

Low Dose (optimized dose, detector readour while MV
beam is paused)

Integrared (for Portal Dosimerry; detector readour dur-
ing MV beam on)

Acquisition time

~1-3 seconds from beam on o image displa}'

~1-3 seconds from beam on o image dL':pla}r

Typical exposure

-3 MU

1-3 MU

Minimum exposure

I MU (low dose mode)

1 MU {low dose mode)

Maximum exposure

999-1999 (IMRT/inregrarion mode) depending upon

acceleraror dose limits

999-1999 (IMET/integrarion maode) d.q:l-rn.ding LI

acceleraror dose limits

Housing Standard PorcalVision image detecror housing, retro- | Standard PorealVision image detector housing, retro-
firable on existing Exact arms and R-arms fitable on existing Exacr arms and R-arms
Weight 10 kg 10 kg

Radiation hardness

Using the system under standard clinical conditions’,
the detector (panel & surrounding elecrronics ) life-
time is expected to be = 4 years.

Using the system under standard clinical conditions’,
the detecror (panel & surrounding electronics ) life-
time is expected to be = 4 years.

Cnmpati'bility with

Clinac® linear accelerator, Clinac iX, 4D Trearmene

Console

Clinac, Clinac iX, Tri]ngy'" system, 40 Trearment
Console
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