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FD Basics and Image Quali

Exposure index

To avoid systematic errors, like under- or overexposure, the imaging system pro-
vides the exposure index as an inital indication for the applied dose.

The exposure index is only intended to be a coarse indicator of the dose applied
to the receptor for a particular examination. The magnitude of this unitless value.

depends on many factors. Itis therefore a relative value under certain acquisition
conditions.

Definitions and  There are several definitions for the exposure index. The values from two defini-
abbreviations  tions are calculated by the imaging system:

EXI=Physical EXI=  ® The Physical EXI or EXI' is determined as an average of the image signal of
Technical EXI centered region i the image. The current collimation is considered.

e.g. Aristos, the Physical EXI has been indicated as EXI.
‘The Physical EXI can be useful when a user is accustomed to older Siemens
systems.

‘The Physical EXI i also the better choice for constancy tests. 38363

T Defniton sccording 1o German standard DIN 68 68 Part 58
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EC

Clinical EXI = E1

Typical values

Linear relation

EBample

= The Clinical EXI or Els determined according to IEC 62494-1 (2009-08) as the.
“value of Interest"of the image. The calculation considers the relevant area of
the image and eliminates non relevant areas lie directly radiated areas or non-
collimated areas.

‘The Clinical EXI may be more useful in clnical practise because it considers the
image content.

In contrary to the Physical EXI, the Clinical EXI is normalized to calibration
conditions, .. it is widely independent from systematic influences, e.g. from
the used flat detector. For this purpose, a normalization factor can be entered
in service configuration.

Under calibration conditions, the Clinical EX is related to the dose as follows:

Sensitivity Dose setting Clinical EXI”
800 125 125
400 25 250
200 s 500

eoreticl vlus under clbraton conditions according 1o EC 624941

Within defined conditions, the Physical EX1 as well as the Clinical EXI are directly
proportional to the applied dose (linear relation), i a double in the exposure in-
dexcorresponds to twice the dose.

Ifthe same organ program s selected under similar acquisition conditions and the.
same positioning of the patient has been maintained, the exposure index must be.
within a certain range.

Thorax series examination
With dentical positioning, e.9. central p.a,, and exposure parameters, the expo-
sure index value must only fluctuate within certain limits.

Please note, that the reference value for the exposure index depends from the ex-
amination type and the organ examined. The exposure index values differ also
with different projectionsiviews.
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Dependencies  The exposure index depends on the following factors:
selected organ program

organ examined

projection

collimation

position of the organ examined

e.g. metal implants, pacemakers, inside the considered area

position of the AEC dominant

Note Ifthe area in question is exposed to direct radiation during the acquisition, .
correct positioning with respect to the collimation, the Physical EXI is meaning-
less.

In exposures with two organs in one acquisition, e.g. two hands, the Physical EXI
s also meaningless.

Large deviations  If the exposure index deviates greatly from the usual values, this might be due to
incorrect positioning, incorrect setting, or in extreme cases, a defect in the

system.
Note I the exposure index deviates greatly from the usual values during a standard ex-
‘amination and other causes for the deviation have been eliminated:
# Perform the constancy test.
W 1fthis test reveals deviations from previous measurement results:
# Call Siemens Service to have the system inspected.

 Ifno deviations are found, the observed deviation was probably due to the de-
‘pendencies described above.

Deviation Index =Dl ® The Deviation Index or Dl s  gauge for the deviation of the Clinical EXI of an
image from the target value scaled in exposure points. The Deviation Index is
calculated after image acquisition by the following formula:

DI = 10010 [Clinical EXI / (Max. EXI + Min. EX1) 1 2]
Max. EX1 and Min. EXI are defined in the organ program (in the EXI Values
parameter set).

Note If Max. EXI andior Min. EXI are not set in the organ program 8373, no
Deviation Index wil be calculated or displayed!
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