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DAILY ULTRASOUND DUTIES:
The ultrasound room must be kept clean and tidy at all times. Countertops should be free of extraneous clutter. All records pertaining to other patients should be out of site.

Table paper must be changed between patients, and the probe must be wiped free of gel and cleaned with a disinfecting solution.

The garbage pail should be emptied prior to becoming overflowed.

At the end of the day the ultrasound unit should be cleaned as outlined in Routine Preventative Maintenance part A.

ROUTINE PREVENTIVE MAINTENANCE:
The procedures described in this section are not hazardous to perform and can be accomplished easily. Failure to perform these tasks on a regular basis, however, can lead to costly repairs and increased down time.

A)
Ultrasound Machine and Probes

Between patients probes are to be cleaned with an appropriate solution.  Equipment is to be wiped at the end of each day with a cloth soaked with an appropriate cleaning solution. The monitor, keyboards, probes, cables, and probe holders are to be kept clean of dust and gel. Never spray cleaning solutions directly onto the equipment. 

Basic performance tests should be conducted quarterly at each site and the results sent to the appropriate supervisor. Preventive maintenance should be performed by a service person every six months and documented.

B)
Cable Check

Daily use causes mechanical stress to coaxial cables.  Internal breaks in the center of the cable often cause intermittent malfunction.  Intermittent malfunctions of this kind should be logged and reported to the area supervisor and, upon instruction, the service engineer.

Weekly inspection of all cables for signs of wear must be documented.

C)
Air Filters

Since solid state circuitry is very vulnerable to high temperatures, virtually all new ultrasound machines have a built-in fan on the back of the unit to force hot air out and draw cooler air in through a number of openings in the machine.  Each of these openings is covered by an Air Filter to trap dust.

Air Filters should be removed every month and cleaned, either by hand, compressed air, or a stream of water from a faucet (consult manufacturer/service company for details).

D)
Integrity of Enclosures

Doors and other openings on the equipment should be closed during routine operation.  On some equipment, failure to close these openings causes dust to be sucked inside the machine and onto the electronics.

E)
Multiformat Cameras

Check Multiformat Cameras daily for dust build-up where cassettes are loaded and on the face of the TV camera. Remove, clean and re-install air filter where installed.

F)
Routine Preventive Maintenance

A preventive maintenance service call must be conducted every six months by the manufacturer, or another designated service person.

EQUIPMENT PERFORMANCE TESTS:
The following First Level tests are to be carried out by the clinic personnel on a quarterly basis. These elements should also be quantified and recorded, by an outside agency, at the beginning of a Quality Assurance Program to establish a baseline, and then verified on an annual basis.

A)
Basic Monthly Performance Tests

These tests can be performed with the Standard RMI 415 Test Phantom or a tissue‑mimicking phantom with a range of line reflectors. These are accessible to all facilities.

The speed of sound in the test object or phantom medium should be 1,540 mm/s +/- 10 mm/s.

The distance between reflectors should be specified to be within +/- 1%. Both a column of reflectors and a row perpendicular to this column must be available.

Dead Zone
The dead zone is the distance from the front face of the transducer to the first 


identifiable echo at the phantom interface.  
Use the calipers and measure the 


distance between the first target imaged and the echo produced by the scan surface.  

Record this value.

The depth of the dead zone should not exceed 10 mm.

Routine Sensitivity and Maximum Depth Visualization
- for each transducer

To determine the maximum depth of visualization, the tissue-mimicking phantom is 

scanned with instrument sensitivity controls adjusted to provide a uniform texture 


pattern on the image for as large a range (depth) as possible.

If the phantom has sufficient dimensions, the texture will gradually fade out with 


increasing depth, or become mixed with electrical noise.

The maximum visualization depth is estimated as the greatest depth at which a real 


or imaginary 1 cm diameter scatter-free cylinder or sphere could be distinguished on 

the image.

The maximum depth of visualization depth should not vary by more than +/-1cm 


from one test to the next.

Digital Caliper Error
a)
Horizontal

b)
Vertical

Distances between reflectors measured on an image should agree with the actual 

distance to within +/- 3%.

Image Uniformity 

- comparing photographs for noise and other uniformity

- tests against the baseline images (for each transducer)

Non-uniformities sometimes seen on B-mode images include distinct vertically or 

horizontally oriented boundaries separating regions of different brightness, or gradual 

changes of brightness with depth which cannot be corrected by adjustment of gain 

controls.

Axial Resolution
This should be measured at an appropriate depth for each probe using the arc 

reflectors. Record the resolution obtained and the depth in the phantom that the 

reflectors are located.

Lateral Resolution
This is dependent on displayed beam width and focus. The distance at which the 

lateral resolution is best (narrowest peg imaged) is called the pulse echo focal length. 

The width of this peg should be measured and recorded, along with the depth at 

which the peg appears.

Cyst Imaging
Technical factors should be adjusted for proper imaging of the cysts. The cysts should 

be subjectively evaluated for shape, fill-in, and posterior enhancement. Record the 

smallest cyst imaged and its corresponding depth in the phantom.

Grey Scale Photography - Camera Performance
-Compare monitor and hard copy image against baseline images.

-Check weak echo signals near the maximum depth of penetration.

-Compare built in grey bar pattern.

Check Physical Aspects of Equipment and Record Status
-cables, arms, handles, clean filters, cassettes, VCR

NOTE:      ALL tests should be documented on the form and supported with films where possible.

      Results should be sent to the area supervisor and the Coordinator of Operations.

B)
Basic Tests For M-Mode Systems

Calibration Accuracy and Time Markers
Distance Calibration Accuracy can be tested in the same manner as B-Mode systems. Tolerance should be within +/- 1%.

Timing markers accuracy may be estimated using a stop watch or by injecting 60 Hz electrical noise into the display (Banjavic 1985). Time markers should be accurate to within +/- 10%.

Sensitivity
Observe the maximum depth of visualization of echo signals from volumetric scatterers within a tissue-mimicking phantom. For 3.5 mHz or higher, penetration depth should not vary more than +/- 1 cm.

C)
Basic Tests for Doppler Systems - Doppler phantom required

Doppler Signal Sensitivity and Noise Level
A moving target is placed under a block of tissue - equivalent material.

Determine the maximum range in the phantom from which Doppler signals can be detected and the range at which the signal to noise ratio is less than or equal to, for example 6 dB can be determined.

Accuracy of Flow Readout
Flow readout accuracy may be tested with a Doppler flow phantom with an output reducible to within +/- 5%.

Range Gate Accuracy
This may be tested using flow phantoms or other test devices.

D)
Higher Level Performance Tests

Using the services of an outside testing agency, certain higher level performance tests should be performed. These will likely make use of the RMI 415 Test Phantom as well as more sophisticated and expensive tissue-mimicking phantoms, Doppler phantoms, etc.

These tests will be performed at the outset of a Quality Assurance Program and then semi-annually or annually thereafter.

a)
Establish a baseline for all monthly tests and then monitor and record annually

b)
Spatial Resolution Tests - For Each Transducer

  i)
Axial Resolution

 ii)
Lateral Resolution

iii)
Elevational Resolution - For Asymmetrical Beams

c)
Image Display Characteristics

d)
M-mode distance calibration and time markers

e)
M-mode sensitivity

f)
Check resolution, focal zones, grey scale and penetration of specialty transducers such as transvaginal and transrectal

g)
Check all biopsy devices

h)
Doppler signal sensitivity and noise level

i)
Doppler accuracy of flow readout

j)
Range gate accuracy

k)
Measure acoustic power levels and compare with manufacturers data

l)
Follow-up on service corrected faults

E)
Acoustical Exposure Measurements

Most manufacturers now provide the user with information on acoustic power levels and intensities produced by their instruments.

Users must familiarize themselves with such exposure data, both when selecting new equipment and during routine clinical use.

Wherever possible, clinics should have power and heat output measurements obtained regularly.
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