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Performance evaluations are distinguished from preventive 
maintenance
Recommended that performance evaluations be done by a 
physicist, but flexibility is allowed

Subjective or objective testing methods may be used
Phantoms must be used (commercial or custom)
Probe testing systems may be used
All probes must be tested at QC at least semiannually
Electronic scanner (and primary diagnostic) image displays 
must be tested



Test
Acceptance 

Testing
Quality 
Control

Annual 
Testing**

Physical and mechanical inspection S M M
Image uniformity and artifact survey S M M
Geometric accuracy S  M* M
System sensitivity S S M
Spatial resolution S S S
Contrast resolution S S M
Fidelity of US scanner electronic 
image display S S M
Fidelity of display devices used for 
primary interpretation S S S
Qualitative evaluations of Doppler 
functionality S S S

M  = "must do" / required
S  = "should do" / optional

* Only needed for mechanically-scanned probes
** All tests done for QC must be done annually

**

be included

Testing** (M)



General approach: Make the best use of time 
invested by the practice in routine QC by 
requiring efficient tests with demonstrated utility



The accreditation program QC requirements 
are meant to align with those in the technical 
standard, which should serve as minimum 
requirements
It might be expected that QC requirements in 
accreditation programs involving the same 
modality would be very similar, if not identical



Short list of "must do" tests (sensitivity, uniformity, electrical & 
mechanical safety, photo and hard-copy)
Only 2 most commonly used transducers must be tested at QC
Use of phantom is stated as optional
Scanner display testing not mentioned (hard copy is included)
Fairly detailed methods for some tests are embedded in the 
program document

(Revised 3/23/12)





Long list of “recommended" tests, but no 
“must do” tests
Scanner display testing not mentioned 
(but hard copy testing is included)
Large loophole is offered…

Revised 6/21/12





Ongoing evolution of the Ongoing evolution of the 
accreditation programsaccreditation programs

Currently developing a new ultrasound 
performance testing section 

Used in both US-related Accreditation Programs
Correlate closely with the Technical Standard
Consider acceptance testing, quality control, and 
an annual survey
No additional specific testing for re/application
Include an appendix describing sample methods 
for performing QC tests



Ultrasound Quality
Control Manual

Standard phantom?
Standard testing
methodology?
Specific performance
targets?



Practical aspects of QC testingPractical aspects of QC testing

Physical and mechanical inspection  +
Image uniformity and artifact survey  +

Ultrasound scanner electronic image display

sonog reported problems > 98% of failures



Physical and mechanical inspection



Image uniformity and artifact survey

EL Madsen, PhD
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Gammex DM King, et al
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IC 5IC 5--99--DD

RAB 2RAB 2--55--DD



Sagittal  Array

Transverse Array

BK FlexFocus bi-plane prostate probe



Single B-mode frame

Median / mean processing



Ultrasound scanner electronic image display
Ultrasound scanner monitor is a 
primary diagnostic display device

• Overall display quality
• Luminance calibration



Future considerationsFuture considerations

Continued assessment of the utility of existing 
QC tests and tests proposed in the future

Spectral and color Doppler?
Increased availability of software tools: migration 
from subjective to objective methods

E.g. median or mean processing of US clips (AAPM)
Improved correlation of equipment flaws and 
impacts on clinical utility
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