	
	

	



ROYAL UNITED HOSPITAL
VASCULAR STUDIES DEPARTMENT
Ultrasound Machine Quality Assurance    Guide  j
Ultrasound Local Quality Assurance (QA) Guidance

Purpose:

This document outlines the guidance for vascular scientists for completing local quality assurance on ultrasound scanners in accordance with IPEM Report 102. 
Scope:

This guidance provides the users with the information required to perform local QA tests on a daily, weekly, monthly and annual basis, and details what should be recorded. It also specifies the need for systematic recording and reviewing of clinical and technical problems.
Documentation & Equipment Required:
· Ultrasound system Log Database 
· Daily sign sheet

· Blank copies of Technical Problem Report and Clinical Problem Report forms
· Paperclip
Contents:
· Local Vascular Studies QA overview

· Daily (machine off)
· Scanner safety inspection

· Probe safety inspection

· Weekly (machine on and off)
· Daily inspection

· Monitor checks

· Basic transducer imaging checks

· Monthly

· Full weekly checks

· Image uniformity check

· Record reverb/sensitivity pattern

· Record B-mode and colour Doppler noise level threshold level
· Caliper measurements using phantom

· Annual 
· Full monthly checks 

· Doppler phantom testing if available
Local Vascular Studies QA Overview

Daily QA checks are carried out before the start of a clinical session as basic safety checks and for infection control purposes to protect staff and patients. Data recorded on ticksheet in scanning room (full sheets scanned onto file in tatooine vascular USQA).
Weekly checks are designed to extend the basic safety tests and encompass basic machine and transducer performance to pick up defects such as element drop out. Data recorded on ticksheet in scanning room (full sheets scanned onto file in tatooine vascular USQA).
Monthly checks are to look for subtle deterioration of equipment performance by comparing data and stored images with set parameters. Monthly data recorded on spreadsheet on tatooine USQA.
An annual check will include Doppler QA using a string phantom if this can be arranged with the regional medical physics QA hub. tbc

Daily QA
Daily QA checks are performed by the scientist at the start of each day/session. This can be carried out by qualified or trainee scientists. Record date and pass/fail on ticksheet in scanning room.
· With the scanner power off inspect the scanner, peripherals and all cables for visible mechanical, electrical or infection hazards, e.g. sharp edges, loose components, visible damage.  Check the mains and video cables for signs of wear and tear such as loose plugs or torn sheathing.  Examine transducer face and casing for cracks. Note any signs of damage to the scanner, monitor etc.  
Standard: 

There should be no observable concerns with mains, transducer or video cables, transducer cracks, sharp edges, potential infection control issues, etc

Remedial Action: 
Withdraw any damaged probes/ultrasound machine from clinical use if there are safety concerns.

Log damage and request urgent engineering intervention to rectify any issues immediately affecting patient or staff safety.

Schedule remedial action for issues not immediately affecting safety.

Examples of defects that can be detected by daily inspection
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Weekly QA

Weekly QA checks are performed by a qualified scientist or final year trainee before the first session of the week.

These outcomes are recorded on the Vascular Studies Shared Drive. No images are stored unless a defect is suspected. 
Record date and pass/fail on ticksheet in scanning room additionally write “W” next to the pass fail to indicate the additional checks carried out.

· With the scanner power off inspect the scanner, peripherals and all cables for visible mechanical, electrical or infection hazards, e.g. sharp edges, loose components, visible damage.  Check the mains and video cables for signs of wear and tear such as loose plugs or torn sheathing.  Note any signs of damage to the scanner, monitor etc.  
· Clean the probe if dirty or contaminated. Use the materials as per the departmental decontamination policy and observe local health and safety and infection control guidelines.

· Check each probe, its cable and connector for signs of damage, eg. cracks in the probe housing and tears in the cable (e.g. where it may have been caught under a wheel). 

· The scanning face should be examined by gently running a finger along the surface to detect small regions of non-uniformity; these might indicate a crack or a region where the front layer has become detached. 
Standard: 
There should be no observable concerns with mains or video cables, filters & vents, sharp edges potential infection control issues etc
There should be no evidence of physical damage to probe, cable or connector.
Remedial Action: 

Withdraw any damaged probes/ultrasound machine from clinical use if there are safety concerns and do not switch ultrasound machine on to continue weekly QA.
Log damage and request urgent engineering intervention to rectify any issues immediately affecting patient or staff safety. Schedule remedial action for issues not immediately affecting safety.

· Switch the ultrasound machine on, dim the room lighting to normal scan levels.
· Check the monitor brightness and contrast settings (where possible) and ensure that all display/text is visible throughout screen to corners.
· Check that the greyscale bar is fully visible from white to dark grey.
· Select a transducer and the QA preset (no harmonics, compounding, speckle reduction).

· Leave the transducer in its holder with no gel and increase B mode gain to maximum.

· Look at the reverberation pattern and check for any dark areas or vertical lines. 
· Examples of non-uniform reverb patterns
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· If any are present put a small amount of gel on the transducer and run the edge of a smooth thin metal object, such as a paperclip, carefully along the face. Note any drop-out of signal as the object passes as this may indicate element damage.
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Normal paperclip reverb




 Paperclip reverb indicating element drop-out

Standard: 

Dark grey background, peak white not saturated, all grey scales discernible. Brightness & contrast same as baseline. Uniform reverb pattern and no local signal weakness detected with paperclip reverb if used. 
Remedial Action: 
Log concerns and request reactive physics test; rectify or replace if necessary.
Monthly QA

This monthly QA protocol can also be completed reactively when any issues are found or if there appears to be a change in performance.
Before starting, enter CRIS and set up an event for each ultrasound machine to be tested using the following codes as patient ID
GE system is surname ZZ48755, first name Vascular 

Philips system is surname ZZ47297, first name Vascular. 

GE mobile system is surname ZZ49267, first name Vascular
The ultrasound phantom is required in addition to standard equipment requirements for daily/weekly QA.
1. Scanner Inspection
· With the scanner power off inspect the scanner, peripherals and all cables for visible mechanical, electrical or infection hazards, e.g. sharp edges, loose components, visible damage.  Check the mains and video cables for signs of wear and tear such as loose plugs or torn sheathing.  Note any signs of damage to the scanner, monitor etc.  

· Check filters and vents on the scanner for signs of blockage; clean and clear if necessary (hoover in gastro department cleaning cupboard)  

Ensure that the scanner electrical safety test is in date. This should be indicated by a sticker on the scanner or a reference in the log file (e.g. on the service sheet).
Standard: 

There should be no observable concerns with mains or video cables, filters & vents, sharp edges potential infection control issues etc. Electrical safety check must be in date.
Remedial Action: 
Log damage and request urgent engineering intervention to rectify any issues immediately affecting patient or staff safety. Schedule remedial action for issues not immediately affecting safety. Arrange electrical safety test if approaching end date.
2. Monitor Checks

· Switch on the ultrasound machine and wait for it boot up, dim the room lighting to normal scan levels.
· Locate your test patient from the worklist and start the exam.

· Observe the monitor brightness and contrast settings (where possible) and note any changes from baseline settings. Record these on the monthly QA test database.
· Ensure that all the grey levels are discernible and that the peak white level is not saturated. Use the grey bar on the monitor to check this. 
Standard: 

Dark grey background, peak white not saturated, all grey scales discernible. Brightness & contrast same as baseline if they are available on the system.
Remedial Action: 
Log concerns and request reactive physics test; rectify or replace if necessary.
3. Probe Inspection:

· Clean the probe if dirty or contaminated. Use the materials as per the departmental decontamination policy and observe local health and safety and infection control guidelines.

· Check each probe and its cable and connector for signs of damage. Look particularly for cracks or chips in the probe housing and tears in the cable (e.g. where it may have been caught under a wheel). 

· The scanning face should be examined by gently running a finger along the surface to detect small regions of non-uniformity; these might indicate a crack or a region where the front layer has become detached. At acceptance, ensure that the probes comply with the purchase order. Items found damaged should not be accepted for clinical use. Examples of notable damage to probes and their cables
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Standard: 

There should be no evidence of physical damage to probe, cable or connector.
Remedial Action: 
Log damage & request urgent engineering intervention and probe change (if necessary). Withdraw probe from clinical use if there are safety concerns.
4. Image Uniformity:
Ensure that the probe is clean and dry, then perform this test on each probe while it rests in its holder:
· Select the QA preset.
· Save a bare probe image (as it appears when the preset is selected & without changing any settings or adding gel to the transducer) to PACS.

· Unfreeze the image and set the scanner settings to those stated on the Local QA test sheet. Observe the echoes from the surface of the probe. Adjust the B-mode/2D gain up and down and vary the position of the focal zone. The reverberation echo pattern should be uniform and symmetrical across the scanhead; compare it with the original image in the log file if necessary. The number of reverberations may vary between the centre and edges of the image, but should not vary by more than two reverberations. Any vertical dark bands may indicate element drop-out.
Examples of non-uniformity:
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· Run a narrow target such as an unfolded paper clip slowly across and in contact with the face of the array, taking care not to damage the probe face. The target must be perpendicular to the length of the array.
· Reduce the gain so that the reverberations are visible but not bright

· Check that the narrow band of bright echoes is uniform across the display as the target moves along the probe face.
· If a fault is found, check that it originates with the probe by repeating the test with the probe connected to another port on the scanner (if possible). Before reconnecting, ensure that there are no bent pins on the probe connector plug. If the fault persists, it should be reported and appropriate remedial action taken
· Repeat this process for each probe.
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Save an image demonstrating any defect detected during the above tests
Standard:
Even greyscale appearance-no evidence of previously unreported axial banding. No localised loss of signal across transducer face as paperclip moves across.
Remedial Action: 

Log concerns and request engineering or physics intervention to evaluate possible causes. If loss in uniformity is significant, the fault must be rectified (e.g. change the probe)
5. Reverberation lines 
· Re-select the QA preset in order to normalise any settings that may have been altered.
· With the probe still dry and in it’s holder, set the single focus at most superficial point of image, with gain raised to maximum.
· Freeze the image and use the scanner callipers to measure from the top of the image down to the last reverberation visible in the centre of the image. Ignore lines at the edges of the image. 
· Save the image to PACS.
· Results should be within +/- 2mm of previous QA image.
· Repeat steps (a) to (d) above for each probe to be recorded on QA database.
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Standard: 

+/- 2mm from baseline measurement, with confirmation that no upgrades have been performed and that monitor performance is acceptable.
Remedial Action: 
If values have changes, check for probe damage. Examine clinical log for possible correlation. Check all settings are as baseline. Log faults and request Physics reactive checks.
6. B-mode noise

Use the same set up as above, part 5.

· Ensure the room lighting is set to that used for scanning 
· Reduce the overall gain until the noise in the image just disappears at the bottom of the screen. Record the gain setting at this point.
· Repeat for each probe.
Standard: 

+/- 2dB from baseline

Remedial Action: 
Log fault and request engineering intervention or Physics reactive checks to investigate the cause and rectify it. Assess and log outcome.

7. Caliper checks

· Fill the QA phantom with the prescribed mix of fluid and tap the side to remove bubbles.

· For each transducer place the probe face gently on the fluid surface and freeze an image. Measure the 
A QA file should be kept which should contain:

· Preset settings for each machine in case these are lost in repairs/updates
· QA data collection sheets
· Guidance on how to complete Local QA (this document)

· Documents relating to the purchase of the scanner??

· Manufacturer installation report and any subsequent service reports

· Medical Physics assessment reports

· Details of personnel and their responsibilities
· Information on any software upgrades/changes to the system

· Clinical and technical problem report forms.

All outcomes should be recorded on the Local QA monthly spreadsheet. Daily checks should be recorded on the daily checklist. Weekly QA is documented in a spreadsheet on the shared drive and is intended to be an early warning system for defects.
QA leads are responsible for informing Medical Physics when any software or hardware changes occur and when any system upgrade is scheduled.
It is a requirement that:

· No trainee scientist should carry out the Monthly QA without supervision.
· Scientists must complete a training session for practical competence in monthly QA conducted by the QA Lead or Medical Physics Department.
· The QA Lead or Medical Physicist is responsible for signing a document of competence.
· The QA Lead or Medical Physicist will:

· Observe the first monthly QA assessment undertaken.
· Review the results of subsequent monthly local QA tests & be aware of issues

	Key Responsibilities

	
	Scientist
	QA Person or qualified or yr 3 scientist
	Medical Physics

	Acceptance Testing – new scanner
	
	
	(

	Acceptance Testing – new probe
	
	
	(

	Clinical Acceptance (new scanner or new probe)
	
	(
	

	Baseline Testing
	
	(
	(

	Daily checks
	(
	(
	

	Weekly checks
	(
	(
	

	Routine annual Testing
	
	(
	(

	Monthly QA 
	(
	(
	

	Completion of problem report forms 
	(
	(
	

	Assessment of competency
	
	(
	(

	Review monthly results 
	
	( 
	

	Observe initial Local QA assessment
	
	(
	(

	Review of Log File contents
	(
	(
	(


Clinical Acceptance

It is the responsibility of the local key users of the system to clinically accept and commission a new scanner to ensure that it is set up optimally for clinical work and performs to an acceptable standard. New scanners should be set up to have a range of presets which are set up as required by the key users of the system and will meet the specified needs of the department.

Medical Physics should be informed when a new scanner has been purchased. Medical Physics should also be informed so that a time can be arranged for the completion of acceptance testing and baseline setting, once the system has been set-up optimally for use within the Department.

The outcomes from commissioning and clinical acceptance should be included within the Log File:

· Presets: A record of all key presets/applications should be listed and kept within the log file for reference

· Purchasing documentation and manufacturer/supplier documentation

· Always contact Medical Physics when a new scanner or probe is required or has been purchased (before it is put into clinical use)

Management of Clinical and Technical Problems

Clinical Problems:

Users should complete the Clinical Problem Report Form to record the problem(s) found when using the scanner clinically. This form allows the key users to characterise and rank problems, facilitating periodic review of clinical performance.

The form is designed to make the reporting of clinical problems more straightforward, systematic and amenable to audit.

The collection of these forms can be used to provide clear evidence of the continued acceptability of the scanner OR as grounds for remedial action, intervention OR planned replacement.
Technical Problems:

Complete the Technical Problem Report Form to record the problem(s) found when using the scanner.

This will enable key users to log and keep accurate records of rare/intermittent/re-occurring faults.

These forms should be inspected and reviewed as part of the Monthly User Tests.
Both of the above are to be completed in conjunction with other established mechanisms for reporting issues
Check probe serial number correlates with the one stated on Local QA test sheet.
Preset and log file checks

· Check the clinical and technical report forms in the log file and ensure that any issues have been addressed. Review with physics staff.

· Ensure that there is a supply of blank clinical and technical problem report forms for logging future incidents.

· Check that the latest quality assurance records are included in the log file (including those just completed) and that any actions have been addressed.

· Make sure the lists of ‘Contacts’ and ‘quality assurance responsibilities’ are still current and revise them if necessary.

Standard: 

Evidence that relevant presets remain installed, are adequate and have not unwittingly been changed. Clinical problem reports, quality assurance records and engineering reports are updated and acted upon as necessary. Quality assurance personnel records up to date and blank report sheets provided. 
Remedial Action: 
Address any outstanding actions

Contact details:
Jacqui Shipley

Medical Physics

Phone: 

Email:
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