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IPEM Report 91

Institute of Physics and Engineering in Medicine J

Report 91

the Routine Performance:
Testing of Diagnostic X-ray
Imaging Systems

e

Recommended Standards for

4

(CTO1/CTO0O6) Image Noise (SD)
(CTO2/CTO0O7) CT Number values
(CTO8) CT Number Uniformity

(CTO9) High Contrast Spatial Resolution

(CT10) Computed Tomography Dose Index
(CT11/PDO7) CTDI,,, for single slice



CT06 — Image Noise

Axial slices through each section of CelT

Monitor image noise with time




CTO07 — CT Number Values

CT Nusriior
HENENSNEEER

L=

CT# Variation with d

CT Number
eEEeEslleBE

Phantom Diameter (mm)

290

=l
ra
o
=]

AIR + WATER
Materials for CT# range
-100 to +350

CTHumber

oBolobob.

Phantom Diameter {(mm}




CT08 — CT Number Uniformity
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CT10 — Computed Tomography Dose Index

During commissioning use standard
phantoms
« Determine scanner display
accuracy

« Obtain baseline values in CelT

Routinely consistency check
e Measured value
« Scanner indicated value




CT011 — CTDI

for single slice or rotation

Vol

Support standard  pencil
chamber from CelT In air
and measure CTDI




IPEM 91 Routine Testing

WIP



QA for MSCT - beyond IPEM 91




Beyond IPEM 91

All the slices?

MPRs

« AEC

Cone beam artefacts
Other issues ?




All the slices?
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Variation of SD in Z axis




All the slices?

CelT- PMMA
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Variation of SD in Z axis

——No AEC
—With AEC
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—AEC On (DLP 590 mGy cm)
—AEC Off (DLP 1297 mGy cm)
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— AEC On (DLP 590 mGy cm)
= AEC Off (DLP 1297 mGy cm)
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SD Variation with measurement location - North
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SD Variation with measurement location - East

No AEC

WITH AEC :
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= Small to large (DLP 323 mGy cm)
= Large to small (DLP 284 mGy cm)
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Cone Beam Artefact

e Not yet considered....but, may be
difficult with CelT




Other Issues?-
Uniformity of noise

Without AEC

- AP
» Lateral

Standard Deviation in HU
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Other Issues?-
lodine Contrast response

lodine Contrast
PMMA
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Decreasing ellipse size




Other Issues?-
Auto kV response

CarEkV Setting soft tissue setting 7

Vascular setting 11

Mo contrast setting 3

Noise (SD)

Slice Number




Other Issues?-
Profiles - In air

Beam Profile

ScannerA
ScannerB

NMormalised reading

-6.0 -4.0
Distance (cm)




Other Issues?-
Profiles - in phantom




¢ Single Standard Phantom for RT
- - Manual handling




Manual Handling




¢ Single Standard Phantom for RT
- - Manual handling

- Scanner time




Output in
air / CTDI

Image

CT Number

CTDI (head
and body)

Time Saving

10 minutes

5 minutes
per
phantom

5 minutes

5 minutes
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2 minutes

CelT
already set-

up

CelT
already set-

up

CelT
already set-

8 minutes

10 minutes

5 minutes

5 minutes




¢ Single Standard Phantom for RT
- Manual handling

- Scanner time

e Clinically relevant testing
IPEM 91 and beyond....
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