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Why do US QC

* Many medical physicists are involved with responsibilities in areas of diagnosis and
treatment. These activities take the form of consultations with physician colleagues.

* Inradiation oncology departments, one important example is the planning of radiation
treatments for cancer patients, using either external radiation beams or internal radioactive
sources and radiopharmaceuticals. An indispensable service is the accurate measurement of
the radiation output from radiation sources employed in cancer therapy.

* In the specialty of nuclear medicine, physicists collaborate with phys1c1ans in procedures
utilizing radionuclides for delineating internal organs and determining important
physiological variables, such as metabolic rates and blood flow.

, design of radiation installations, and
control of radiation hazards.

. (AAPM)
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Excuses for not doing US QC

Ultrasound is considered to be an established and safe modality; therefore,
no quality assurance is necessary. (no biological effects have ever been
shown at diagnostic levels for the last 50 years) (Physicians)

Ultrasound scanners are very stable; therefore, no quality assurance is
necessary. (Physicians)

No one really knows what to test, how often to test, what measured values to
expect, or what equipment to use in an ultrasound quality assurance
program. Consequently, performance testing of ultrasound scanners is more
trouble than its worth. (Physicists)

There are no regulations requiring a well-defined quality assurance
program; therefore, allocating the resources and expenses to a quality
assurance program is not justified. (Administrators)

CURRENTTOPICS IN NON IONIZING RADIATION PROTECTION —
WORKSHOP PATRAS JUNE 2013




-

Objectives

® Understand what are the beginning steps in order to implement a Quality Control

program for ultrasound equipment
e Know which tests are appropriate to assess clinical image quality
* Know how to select test objects appropriate for these tests

* Know how to establish objective criteria
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Locating the Systems

® Inventory of US equipment and probes

* Radiology, Cardiology, Vascular Surgery, Gynecology

® Pediatrics, Interventional labs, Emergency Room, Radiotherapy
* Urologists, Orthopedics

* Different types of systems

* Different probes
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Prioritise
® Service contracts

® Knowledgeable users
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Variety of Transducers

® [inear arrays
e Phased arrays

® Curvlinear arrays

—

Tightly Curved

:;l'.ra'.'

Linear Array Curved Array
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Basic Ultrasound Imaging Tests

° System Sensitivity
° Uniformity
® Spatial accuracy

e Contrast and Spatial Resolution
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System Sensitivity

® How deep into the phantom can the instrument image?
* Aftfected by:

® Signal to Noise ratio

e Electronic interference and/or bad cables

* Improper instrument calibration/setup

® Transducer acoustic coupling

® Piezo-element - matching layer(s) - body

e Failure of components or boards of internal scanner components
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US Phantoms Properties

* speed of sound propagation = 1540 m/s
® acoustic attenuation - 0.5 to 0.7 dB / MHz cm

® acoustic backscatter approximately similar to li
tissue

* small fibers as distance targets

® near field “ringdown”

® resolution

® some have “voids” - regions with no scatter

® some have varying backscatter in small rods or
spherical objects for contrast evaluation
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US Phantoms Agarose Gel or Urethane
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Remember!

® Gel-based phantoms will desiccate over time
® Storage in controlled temperature and humidity
o Preferably in sealed container to retain water content

® Surface of the phantom is susceptible to damage - may affect uniformity

measurecments
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Create a QA manual

. .
The QA manual must be according to standards anc L L —

must follow the manual YuoTAMATOg YTTEPnXoypd@ou

NikoéAcog Morradorroudog
Anpnrpng KaoArg

TR laTpIKAC $UCIKIG
Fevikd Noookopeio AsuKwoiog

Atukwoia 2008
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Objective Me:

* Frequency of tests
® Not all units will have

® Baseline performance

-
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7. Zovorrtikdg Ilivakog Mowtikov Ersyyov Povtivog

lNoorikés EAeyxoc™

EAEYXOG QUOIKWY Kal

(eligiied

EAéyxwv

papri Madikaolag

‘EAeyxog yia a&loAdynon 1ng kardotaong otnv otroia Bpiokovial ol KEPAAEG odpwong,

Arrodexrd Opia

3 ) Bunviaiol 1a KaAWDIA TpoPodoaiag, Ta XEIPIOTHPIA KABWG £TTIoNG Kal 0 BaBuOS KaBapidTniag Tou IkavoTToINTIKY KaTdoTaoN Kal Acitoupyia.
HNXaVIKWY @BopwY )
OUoTAUATOG.
EtraAriBeucn 611 o1 puBpIioeIg avTiBeong Kal WTEIVOTNTAG TNG 086VNG £XOUV TNV TIHK O apiBuog diaBaduiocwy Tou yKpidou dev
PuBpiceig 086vng kai
i i Bunviaiol oploBETNoNgG Twv BaoiKWwy TTapapétpwy. AgoAGynon 1ou apiBpou SiaBadpicewy 10U TPETTEl va UelwBEl TEPIOTOTEPO aTTd 2
mOoTéTNIa EIKOVa
5 g YKpIZou Trou gival opardg. AEIoAGYNoT EUKPIVEIAS TNG EIKOVAG. Babpides.
AZIOAGYNON HIAG OHOIGHOPPNG TTEPIOXIG TOU OHOIIHATOG VI aviXVEuar TUXGV
‘EAeyxog Opolopop@iag | 6unviaiol p Mn onuaviikéG avololopop@leg
QATTOKAICEWV TG TNV QVONEVOUEVN OUOIGHOP®N CUCTACK TOU.
BdBog Algioduong/
Bunviaiol A&IoA6ynon 1ou péyiotou BEBoUG OTO OTToI0 £va QVTIKEIUEVO YIVETAl QVIIANTTTO. +1cm
Atreikéviang
AkpiBela K&Betng i ‘EAeyyx0g Tou BeikTn HETPNONG KEBETNG ATTOOTACNG TOU CUCTHHATOG, ME HETPNON
Bunviaiol ) i +15%
AméoTaong YVWOTrG ammdoTacng ornv k&dern dieubuvon.
AkpiBeia Opifoviiag ‘EAeyX0g Tou BelKTn péTpnong opIfévTIag aTréoTacng 10U CUCTAUATOG, WE HETPNON
Bunviaiol +20%
Atréoraong YVWOTHG amméotaong otny opiéviia dievbuvon.
ATreIkGvIon Avnxoikou A&IOAGYNON NG TToIGTNTA EIKOVAG. ZUYKPION KE TIG QVITOTOIXEG EIKOVEG OPIOBETNONG TWV
n Avnx 6priclol goAdynon 1ng n G 2UYKpIOon e Tig XES S op nong 20 % (HW)
AVTIKEIPEVOU Baoikwy TTapapéTpwy
ALOVIKN AlaKPITIKR 6 ’ A&IOAGYNON NG ATTEIKOVIONG TWV OTOXWY, TTOU ATTOTEAOUV ThV Opdda yia 1oV 1 mm (>4 MHz)
viaiol
IkavéTnTa &l UTTOAOYIOHG TNG a&OVIKAG BIAKPITIKAG IKaveTNTag. 2 mm (<4 MHz)
Eyképoia Alakpitikr A&IOAGYNON TNG ATTEIKOVIONG TWV OTOXWYV TTOU aTToTEAOUV TNV opdda yia Tov
6unviaiol > 1mm
IkavéTnTa UTTOAOYIOHOG TNG £YKAPOIag SIAKPITIKAG IKavVOTNTaG.
ASIOAG " g i o5 27 mm (£3 MHz)
10, 0N TNG ATTEIKOVIONG TWwV OTOXWV TTOU aTToTEAOUV TNV Opdda yia Tov
Nekpr) Zwvn Bunviaiol L s 4 LA ¥ 25 mm (3-7 MHz)

utToAoyIopé Tou BaBoug TNG VEKPrG wvng.

23 mm (27 MHz)

* H Swodikacio yio kdOe o106 £heyyo, TpEmeaL va, emavalapBdvetal yio KOs TOmOL HETATPOREX TOV cuoTuatos. E&aipeitar o mootikdg £heyyog obovov.
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Who Does It or Supervise [t?

® Medical physicist? (What if there are so many systems)
* Ultrasound service engineer (Contflict of interest?)

® No qualifications specified - anyone can doit!?

® Who has the records?
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Other Thoughts

® Departments that want to be accredited by international or European organisations

must have an ultrasound QA programme

* Accreditation of the departments will give a good push
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Does It Worth It?

® Learning how to do it and doing it develops experience and expertise for the
physicist
® (Greater communication with technical staff in the Radiology departrnent as well as

other departrnents

* Not difficult nor expensive (relatively speaking) nor time consuming (3000-8000

euros on phantoms)
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Thank you for your attention

® QQuestions?
® QQuestions?
® Questions?
® Questions?
® Questions?
® Questions?
® Questions?

® Questions?
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