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Note: 
The manufacturer will not accept liability for 
consequential damage or injury resulting from 
the use of the product whether fully functional 
or faulty until such time as regulatory and legal 
authorities have established negligence on the 
part of the manufacturer. 
Warning: It is the users responsibility to follow 
the guidance given in this user manual together 
with established professional practice to ensure 
the product is in a usable condition and is being 
used correctly. 
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1. Application information 
Quality tests of DSA system are carried out in two steps: 
 
1. Testing of the fluoroscopic function with the phantom Alpha according to IEC 6122331 
(acceptance test) and DIN 6868/4 (constancy test) 
 
2. Testing of the DSA specific functions with the DSA phantom according to IEC 6122333 and DIN 68688 
The testing of DSAsystems are made preferably (in accordance with DIN 6868/4) at around 70 kV. 
 
If the output values for constancy testing during the acceptance test are determinated at different 
kV values,so these kV valuesare obligatory. 
 

2. Scope of test 
According to DIN 6868/4 the constancy testing of DSA systems for image intensifier format should be carried 
out according to the acceptance test. 
Carry out on principle every test at the same exposure conditions. It means that a test follows at the same 
voltage with DVI variations (contrast, lightness, contour enhancement, brightness etc.) like the determination 
of reference values without later image influence (pixel shift, zoom etc.) or the image influence of the 
determination of reference value at the same additional filter (if required at the reference value/acceptance 
protocol). 
Assess all records at a standard display device in a minimum distance of the double image diameter, better 
is a distance of a four or six times image diameter. 
 
Following tests are to be carried out: 
 

• · Identification of equipment 
• · Check of documents 
• · Visual and functional test of the system 
• · Dose determination per image 
• · Dynamic range 
• · DSA Contrast sensitivity 
• · DSA visual spatial resolution 
• · Artifacts 
• · Compensation for attenuation nonlinearity(logarithmic error) 



 

3. Test of the fluoroscopic unit 
Some general tests to fluoroscopic devices are following. 
 

3.1 Visual and functional test 
Test all DSA specific adjuster according to the instruction of the manufacturer, for example 
function and labelling of the operating elements, input and output of data of image, examination and patient 
DSA aperture 
 

3.2 Test of DSA visual spatial resolution 
The testing of resolution is restricted to the image intensifier television chain in fluoroscopy and occurs 
according to IEC 6122331/DIN 68684by using a line pair resolution test. 
 

3.3 Determination of dose per film 
• This measuring takes place to DIN 6868/4. 
• Following test method is recommended: 
• select a suitable program 
• adjust image intensifier formats 
• place the test tool ETR1 according to DIN 6868/4 in the fluoroscopy stand with the 25 mm Al 
• attenuator the center of the table 
• collimate the light field definitely (field size approx. 15 cm x 15 cm) 
• set the measuring area on a fixed value 
• start ‘‘RUN‘‘ 
• start the dosimeter after the course of test exposures and the delay time 
• let pass ‘‘RUN‘‘ 
• divide the dose value through the amount of images and to register into the protocol (max. 

permissible dose difference in the constancy test to the reference value of acceptance test:  
Dmax= ± 30 %) 
 

4. DSAspecifiedtests 
For all further tests is required a special DSA test tool, the PEHAMED DSA Testtool. 
With this tool, the following parameters are examined: 
1. Dynamic range 
2. Artifacts 
3. DSA contrast sensitivity 
4. Compensation for attenuation nonlinearity (logarithmic error) 



 

4.1 Description of the test tool DSA Testtool 
Body : PMMA, 180 mm x 180 mm x 57 mm 
Insert : PMMA, to be shifted in longitudinal direction, with four strips of 
(vascular simulation pattern) alumininum of a purity of at least 99.5 % (designated by Al 99.5 
according to ISO 2092) simulating vascular densities. The body of 
the insert carries four strips with thicknesses of 0.05 mm, 0.1 mm, 
0.2 mm und 0.4 mm of Al 99.5 simulating vessels filled with jodine (5– 10 mg jodine/ml). 
The distance between strips and width of strips is 10 mm. 
Step wegde to test Seven linear steps of copper from 0.2 mm to 1.4 mm thickness 
dynamnic range : arranged perpendicular to the longitudinal direction of the insert. 
The dynamic wedge has an additional step from 1.4 mm to 0.2 mm to perform compensation test. 
 
Fig. 1: Test Tool DSA Testtool 
Notice: 
At the test block is a valve at the side to let out the air pressure during the slide valve. To remove the 
slide valve into the starting position, open this valve by a touch of the finger. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

4.2 Test setup 
Set the DSA Testtooltest tool centered on the table top, so that the Custepis horizontal visible on the 
picture. The tool should be set in a nonslipposition (if necessary please use a rubber sheet) 

• Minimal distance between phantom and image intesifier 
• Exact collimation of the phantom size; it must not come to a direct irradiation of the imageintensifier 
• Choose the program and the tested image intensifier format 
•  

4.3 Test procedure 
Notice to the test sequence: it is sufficient to carry out only one instead of four exposure sequences 
(test course as described under Pos. 5.5) and to differ at the assessment. For better understanding 
the examinations are furthermore more detailed explained in the single test positions. 
 

4.3.1 Dynamic range 
Definition: 
The dynamic range is the highest dose difference in the radiation image, which makes a 
visualization of the vascular system in the substraction image possible. For the DSA test tool a 
dynamic range of 1 : 15 above a base attenuation has to be describable. The base attenuation of DSA 
Testtool 
is 57 mm acrylic plus 0.2 mm Cu, the dynamic range consists of 7 Custeps with each 0.2 
mm gradient (0.2; 0.4 ... 1.4 mm Cu). 
 
Test procedure: 
Start with ‘‘RUN‘‘ and let it run (recommendation: runtime >20 s at a frame rate of more than 1image/s).  
At the examination of the dynamic range, the slide valve will not moved. 
 
Data evaluation: 
All steps should be visible In the basic image, as well as in the subtraction image to a maximum of  
the 1.4 mm Custep. 
The record should be documented with the hardcopyunit. 
(When carrying out only one RUN – see above – the original images are examined) 
 

4.3.2 Artifacts 
Definition: 
Disturbance structures are not wanted in the substraction image. At ideal substraction between 
image and mask only these informations are preserved in which image and mask differ. 
Reasons: 
1. Coincidence errors 
Unsufficient conformance of coordinates single structures, who should be identical in image and 
mask (a movement of the test block is excluded and is not considered). 
 
2. Artefacts of exposure 
The display geometry is just constant, but there are differences between image and mask, who 
base on differences of the radiating dose (for example drift of kV / mA during the RUN) 
 
3. Errors of discrimination and digitization of the measured value. 
 
4. Influences radiation geometry. 
Test procedure: 
Start with ‘‘RUN‘‘ and let go without moving the insert. For the testing of artefacts the runtime should 
be in minimum 20 s at a frame rate of min. 1 picture/s. The ‘‘RUN‘‘ of test position ‘‘Dynamic range‘‘ can 
also be used, if the mentioned parameters are followed as mentioned before. 
 



 
Data evaluation: 
Evaluation of visually different substraction images (especially these, who differ far in a long time) 
without later image influence. Examination of selected images with regard to the mentioned artifacts 
and their documentation with the hardcopyunit. 
If artifacts are identified, they are to be labelled (please take attention at the edges of the Custeps). 
(If testing only one ‘‘RUN‘‘ – see page 7, pos. 5.3 – the substraction of equal images, before a shift, 
is reviewed.) 
 

4.3.3 DSA Contrast sensitivity 
Definition: 
The contrast sensitivity is a measure for the possibility of lowcontrastvessel imaging. Therefore 
aluminium strips with decreasing thickness (0.4 – 0.2 – 0.1 – 0.05 mm Al) are included in the insert of DSA 
Testtool. 
These Alstrips simulate blood vessels with a definite filling state of contrast medium (for example iodine). 
Under typical dose conditions (approx. 5 µGy / frame) the thinnest Alstrip should be recognizable in the 
substraction image. 
 
Depiction of a DSA Testtoolsubstraction exposure: 
Fig. 2: substraction image (with PEHAMED test tool DSA Testtool) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test procedure: 
Start with ‘‘RUN‘‘ and make substraction images during the DSAsequence by moving the insert. 
This happens with the help of bellows (if the insert is save in the moved position, the serie can be 
finished earlier). 
 
Data evaluation: 
The simulation of thinnest vessel (0.05 mm Al) should be recognizable in the region of the 0.8 mm Custep 
(information: flash for indicating the movement direction of the insert).  
If this criterion is not fulfilled, take the exposure dose for evaluation). For example a lack of the thinnest 
vessel simulation is acceptable, if the dose is lower compared to the reference dose value. 
 

 



 
 
 
(If testing only one ‘‘RUN‘‘ compare with pos. 5.3 – the review of substraction images has to be done 
after the movement) 
 
To recognize the simulation of single vessels we recommend to make a matrix in acccordance with 
following example: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3: Example for visible structures in the substraction image 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4: Weighting matrix to Fig. 3 (0 = location of nonvisible structures) 
 

 

 



 

4.3.4 Compensation for attenuation nonlinearity (lo garithmic 
error) 

Definition: 
The attenuation of Xrays is not linear; it depends among other things on the object densitiy and the 
object thickness. The attenuation is linearized by a logarithmic gain of the system. 
 
Test procedure: 
For the review use the records of the testing point ‘‘contrast sensitivity‘‘. 
 
Data evaluation: 
If a brightness variation from the 1.4 mm Custep to 0,2 mm Custep 
is visible, there is an error at the logarithmic gain. 
(If testing only one ‘‘RUN‘‘ – compare it with pos. 5.3 – the review of the substraction image has to be done 
after the movement). 

5. Test record 
The results of the acceptance test have to be recorded in the test report. The last step of the 
acceptance test is the determination of the reference values for the constancy test. 
For the recording of the results of both tests a similar test protocol should be used for a better 
orientation. 
Excluded from our guarantee are faults and damages which are caused by improper use and 


