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Mulii-Slice Ci Artiifactis and
Quality Contirol

Dianna Cody, Ph.D.
Chief;, Radiologic Physics
UT MD Anderson Cancer Center
Houston, TX
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Whati are the rules or
recommendations fior Clf QC?.

AAPM SS 1995 (daily) & TREM 91* (daily:
or weekly)

= CT Number of water
= Image noise*

Sttate rules or recommendations?.

“institute of Physics: & Engineering in Medicine

Slide 3 a

,

@ ACR CiI} Accreditation
o

Continuous QC program must be established
with aidlof' qualifiedimedicall physicisit
Physicisti tio defermine test frrequency,
Physicisti tio: determine whol performs tests
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@ ACR Ci} Accreditation
T

QC performed according to written
procedures

@QC results monitored annually by
medical physicist

Correctiive action documentied for fests
whichi fall outiside limiits

Senvice records maintained
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What are the recommendations?
Vendor specs?’ (criiteria?),
Minimal?:
Documentation standards?:
Action levels?. —;_.—‘
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How: abouii an example of:a
CT QC Program?

UT MD) Anderson CTr QC'Program

= Water phanfom scans each morhing
Automated numerical analysis offi-line
Tmages reviewed for arfifacts
Every scanner reviewed daily by physics QC fech

= Air scan program being evaluated
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Why go to all this fuss?

Serious problems|with artifiacts in past:
Limited tioiaxiall mode neuro stiudies

Reslltied ih publication in Radiology

= Radiology 236:756-761, 2005.
Resultied in hiring physics: techs
Resulted i launching CTF QC program

C Eleet at: MDA

Rouitine diaghostic CTF scanners:
= 2 64-slice

= 7 16-slice

= 4 4-slice

Hybrid scanners

= 4 PET/CT

= 5 SPECT/CT

Interventional CTi scanners

n 1 64-slice

m 2 16-slice

“Autio @C" Process

Usel QA protiocolloniwatier phanitiom
Images automatically sent o computer
Automatically placed into directory,
Numerical analysis autiomatically initiated
(Similar program developedifor MR)

Artitact images reviewed manually:
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CTy QC Scan Proitocol

AXTAL only

Numerical analysis:

= 5mm thick, 240 mAs

= Water & spatial reslin sections
Artifact analysis:

= THIN images

= Cover detector surface

= May require 2 image sets to achieve both
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Numerical Analysis

Watter: values

= Center - MEAN, STD; DEV:

= Peripheral - UNTFORMITY
Spatial Resoluttion section

= Air, acrylic, water -~ LINEARTTY
Fuiure?

= Trend Analysis

= Air Scan
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Typical work flow

Morning CT Teech runs QA protiocol
Iimages; are, fransterred and analyzed
Physics tiechievalliates resulits

If resulfs are outiside criteria limit, QA
image. is re-acquired and re-analyzed
Usually second time isia charm...
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IDL used for
image analysis
CT# water
0+/-3 HU (GE)
Uniformity Max
Difference

<5 HU (GE)

Std Deviation
<5 HU (GE)

< 6 HU (GE-VCT)
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MSCT Daily QC Scan- Linearity
-

Acrylic

1201+ 12 HU
Water

01+ 5 HU(MDA)
Air

-1000 + 20/ HU
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: Web—___ae Tool
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Noise value Jan - July 2006
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Main goall for
numerical analysis QC

Predict X-ray tube failure based on
patiternsiof QC datalover long term

So fiar) noj patterns:have emerged.

Has| been quitte: helpfulliniestablishing
scanner performance

Especially when radiologistsi question
image quality aspects of: exams.

Artifacts
Water phantom images sent fo specific
directories fior each scanner

Wateriimages reviewed' every morning
by dedicated physics; fechhologisit

Using/NIH-Tmage for review,
Currently reviewing ~400iimages' frrom
the 15 scanners ohiboard eachi day.
Requires: ~20-30 min from an
experienced| tiechnologist (minimurm)
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Artifacts

Why:goi through all'thati trrouble?2?:
What an enormous: pain ini the necklll

What' is the payback from such a huge
investment???
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-“Lesion” similar to
Previous; patient:
-“Lesion” present on
multiple/images
-“Lesion! on eveny
4" image inistack
-4-channel scanner

Previous: patienii wentonito have an MR
exam to characterize the “lesion”




Slide 25 Two months later,

different scanner,
same radiologist

-Every 4™ image
+4_channel scanner.

Slide 26 Later the same year, different 4-channe) scanner
6/ 8\e

Axial Helical

2.5 mmiimage 2.5 mmiimage
Std recon Std recon

20cm DFOV. 40cm DFOV.
WW/WL 400/40 WW/WL 400/40;
Ring dia. 7 cm No Ring

Slide 27 These ring artifacts occur more
frequentily: inf AXTAL mode
Iin helical mode on aimulti-slice CTr

scanner, ALL channels contribute to ALL
images; (reconstruction)

In axial mode onia multi-slice CT¢
scanher, only specific channels
(sometiimes a single channel) contributies
1o specific images.
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Pseudo-Lesion QA scanisame protocol

(Morning QA protocol had been copied
from single slice scanner: platform...)
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Slide 30 HELICAL ARTIFACT EXAMPLE
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0.625 mm Axial
DFOV 36 cm
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0.625mm image

Helical scan
16 x 0.625

Slide 36




Slide 37

Slide 38

Slide 39

More AXTAL MSCT Artifact Examples
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Slide 41 Data Acquisition System Failure?

Slide 42 Combination of: swallowing, pitch>1
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Physics QC Tiech Program

Recruiti recent; graduaties of physics or
engiheering programs/(B.S.),

“Face Time" in clinic -~ QC primary goal
Tirain in all' modalitty areas, rotatie

a CT

= MR/US

= Nuclear Medicine.

= General X-ray/Fluoro

= (Hybrid)
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Extremely difficulti tio)quantify benefitis
Service group notiiced:

= Service initiated by physics techs (hot CT techs)

= Identifying scanner problems sooner
= Fewer ‘scanner down' sifuations

= Service can be scheduled during weekdays
= Avoids expensive overtime charges

Overall'image quality improved (2)
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Air Scan Project
Rachel Liu, Ph.D., Donna Stevens, M.S.

Diluted| clinical contrast medium, (gunk)
(Optiray 320)
Attached to defectors
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Witth GUNK on detectors,
AETER Air Calibrations (“fast cal”):

Air' Scani- looks| fine.  Water @A - uhioh
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Current situation
INexitmorning) air cal'done
Dark rings!in patient; images
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Spills/gunk sticksifo bad place

Air scan done at shutdown),
Autio-analysis overnight:

!

Next morning, if ring found initiate service

Spill/gunk removal
NOI Dark rings: in patienti images
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Easy tio detiect; air scan rings?

wwi 300
wi: -1000.

(Same gunk)
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Work in progress...

Will require change in Ci technologist:
routine ati end of shift

Will' require programming to detiect rings
Will require quick response’ by service
engjneers;to locate’and remove gunk
SHOULD resultiin further/improvement: in
patient:image quality...
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THE END

Thanks to AAPM

Thanks tio) co-workers

= Donna Stevens, M.S.

= Rachel Liu, Ph.D.

OUTSTANDING Physics tech team
Brad Lofton:
Adam Springen
David Zamora Ex
Tony Blathica 7 7
Brandan Darensbourg, ’ ffp -.}‘."‘
Mike Silosky i f

e




