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ACR Program Requirements  

Åhttp://www.acr.org/~/media/ACR/Documents/

Accreditation/US/Requirements.pdf 

ÅEffective June 1, 2014.  

ÅRequirements: 

 - Acceptance Testing 

 - Annual Survey 

 - Routine QC 

 - Preventive Maintenance 

 



ACR Program Requirements  

ÅThe accreditation application will include: 

 - A report from the most recent annual survey 

 - Documentation of corrective action 

ÅñStrongly recommendedò that QC is done 

under the supervision of a qualified medical 

physicist. 



ACR Program Requirements  

ÅAll clinically used probes must be tested. 

ÅA phantom (or test object) is required, but no 

model or type is specified. 

ÅNo Ultrasound QC manual exists. 

ÅNo Pass/Fail criteria are provided for any of 

the tests. 

ÅNote: the Quality Control sections of the program 

requirements for Ultrasound Accreditation and 

Breast Ultrasound Accreditation are identical. 

 



Acceptance Testing  

ÅMust be done for new equipment and after 

major repairs or upgrades. 

ÅShould be comprehensive. 

ÅShould include all tests done for the annual 

survey to provide performance baselines. 

ÅBeyond the above, the physicist or QC 

designee must decide what constitutes a 

comprehensive test of the system. 



Ultrasound QC Resources  

ÅAAPM Ultrasound Task Group No. 1, ñReal-

time B-mode ultrasound quality control test 

proceduresò, By MM Goodsitt et al, 

 Med Phys 25(8):1385-1406, 1998.  

ÅAIUM, ñQuality Assurance Manual for Gray 

Scale Ultrasound Scanners (Stage 2)ò, edited 

by E. Madsen, AIUM, Laurel, MD, 1995. 

ÅThe Institute of Physical Sciences in Medicine 

(IPSM) Report No. 71, ñRoutine Quality 

Assurance of Ultrasound Imaging Systemsò, 

edited by R Price, York: ISPM, 1995. 



Annual Survey  
ÅRequired Tasks 

 - Physical and Mechanical Inspection 

 - Image Uniformity and Artifact Survey 

 - Geometric Accuracy 

 - System Sensitivity 

 - Scanner Image Display Performance 

 - Primary Interpretation Display Performance 

 - Evaluation of QC Program 

ÅOptional Tests: Contrast Resolution and Spatial 

Resolution. 



Physical and Mechanical Survey  

ÅCheck the transducers carefully. 

 - Active surface integrity 

 - Cable condition 

 - Connector (damaged pins, dirt or dust) 

ÅCheck the scanner (include electrical hazards, 

pinch hazards, infection control concerns). 

 - Main console   - Integrity of probe ports 

 - Keyboard   - Motions and locks 

 - Power cables   - Ancillary equipment 



Examples 

Pass / Fail decisions are often subjective 

Slide provided by N. Hangiandreou 

Grommet/Housing Separation 

Lens Pitting Lens Peeling / Delamination 

Lens Delamination 

Cracked Housing/ Lens Damage Loose Scan Head 

Peeling of Housing Layer Separation of Handle 

Bent Connector Pins 

Partial Cable Tear Complete Cable Tear 

Connector Damage 



Phantom Considerations  

ÅCommercial ultrasound phantoms are usually 

designed with a tissue mimicking gel-based or 

rubber-based material. 

ÅGel-based material characteristics: 

 - Speed of sound: 1540 m/s 

 - Attenuation coefficient: 0.5 or 0.7 dB/cm-MHz 

 - Usable lifetime: 2-3 years 

ÅRubber-based material characteristics: 

 - Speed of sound: ~1430 m/s 

 - Attenuation coefficient: 0.5 or 0.7 dB/cm-MHz 

 - Usable lifetime: 10 years or more. 

 



Phantom Considerations  

ÅRather than discuss the available 
types of phantoms now, common 
available phantom options will be 
mentioned for each of the annual 
tests covered in this session. 

ÅNo single phantom can 
be used for all tests. 

ÅTissue-mimicking phantoms 
are expensive.  This cost 
cannot be ignored as you 
design the QC program for 
your facilities. 
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Image Uniformity and Artifact Survey  

ÅThis is one of the most effective tests 

you will perform, but requires 

experience to interpret the results. 
 

ÅYou will need a phantom with a 

uniform (or mostly uniform) section. 
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Image Uniformity and Artifact Survey  
(The Quick Way)  

ÅPerform on all clinically used transducers. 

ÅUse a fairly short image depth that allows good 

visibility of the transducer-phantom interface. 

ÅAdjust the system settings for a moderately 

bright and uniform image.  Use the same 

settings that were used at acceptance. 

ÅEvaluate uniformity in live images.  Troubleshoot 

when needed. 

ÅDocument what you see or donôt see.  Report 

anything of concern to the users.   



Evaluating Uniformity/Artifacts  

ÅOur eyes are very good at identifying artifacts in 

uniform images.  How do you know which 

artifacts are important? 

 - Some artifacts are inherent to the system  

   design. 

 - Some artifacts are too subtle to negatively  

   affect patient images. 

 - Some artifacts are visible, but easily worked  

   around during patient imaging. 

 - Some artifacts should be repaired. 



Inherent Nonuniformities  

ÅThose artifacts inherent to the system design 

should be established during acceptance. 

ÅHaving multiple transducers of the same model 

makes this much easier.  
Otherwise, you must rely on 

the manufacturerôs reply. 



Inherent Nonuniformities  

Images provided by N. Hangiandreou 



ÅThe location and number of focal zones can 

significantly affect these inherent artifacts. 

Inherent Nonuniformities  



Troubleshooting Nonuniformities  

ÅMake sure the problem is reproducible. 

 - Make sure there is good coupling between the 

   transducer and the phantom. 

 - Disconnect the probe from the scanner, check  

   for debris in the connector and reconnect. 

 - Try connecting to a different port.  

  - Try rebooting the scanner.  

 - Flex the transducer cable to see if it affects the 

   artifact. 

 



Viewing Artifacts  

ÅA uniform phantom is the most thorough way to 

view artifacts quickly, but itôs not the only way. 

ÅMany damaged-element artifacts can be seen in 

air scans, but be careful. 



Viewing Artifacts  

ÅWe can better visualize artifacts by averaging 

a cine loop. 



Viewing Artifacts  

ÅSometimes image processing, like spatial 

compounding and harmonic imaging, can 

obscure image artifacts. 

With Spatial Compounding Without Spatial Compounding 


