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Quality control in mammography

Measurement of several output parameters (K, ,U, It, t, HVL...)

X-ray generator oriented tests:

» Accuracy and repeatability of x-ray tube voltage - U
» Repeatability of exposure time - ¢t

» Radiation output = Entrance dose - Accuracy , Repeatability and Linearity (dependence of It
[mAs]), air kerma (rate) - K,

e First half-value layer of the primary beam - HVL

Image Quality oriented tests:

« Automatic Exposure Control (AEC) test - determination of output parameters by using
PMMA-based phantom

« Mean glandular dose (MGD) - for the AEC output parameters for 45 mm PMMA




» Spherical or plane-parallel geometry with

Quality control dosimeters

lonization chambers - ICs

entrance window

Used with associated electrometer

Requires correction for air density

Relatively constant energy response




Solid-state detectors (SSDs) -
Si-based semiconductor detectors

Based on single-element or multi-
element detectors

Incorporated inherent detector
filtration for energy compensation
and/or with software corrections

Able to measure multiple quantities
and pseudoquantities

X-ray multimeters (XMMs)




Dosimetry in Diagnostic
Radiology: An International
Code of Practice

Calibration & traceability

i)

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

IEC 61267:2005

Medical giegnostic X-ray equipment - Radistion conditions

lor uss in the determination of charactenstics

IEC 61267 defines radiation qualities - reference fields of
spectra covering different DR modalities

Standardized RQ series used for calibration of dosimeter
establishing traceability chain in DR

RQR (40 - 150 kV), RQT (100 - 150 kV), RQC...
RQR-M (25 - 35 kV)

Dosimeter calibrations performed in reference fields - IAEA
guidelines (TRS 457)

N, = Ka,ref _ QNK,refki
Kk = =
M M




XMM performance

» Air kerma measurements with XMMs can differ due to IEC 61674
changes in A/F setup in the same HV range — e
» Requirements defined in IEC 61674 INTERNATIONAL
» Absolute response and relative response STANDARD
NORME
M
R(U,HVL) = — INTERNATIONALE
Kq
R(U,HVL L electrical equipment - Dosimeters wit on chambers an
F(U, HVL) g jp = — o HVE) B st Dot i et somer o

R, (28, HVL,g)

» Criterion: +5 % deviation for the radiation quality
series - from the reference HV of 28 kV



SSDL measurements

W/Al response

Reference SDD = 100 cm: minimization of X-ray tube voltage, U [kV]
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SSDL measurements

XMM A/F setting effect

» Response of XMMs with variation of A/F
setting in W/AL laboratory radiation
field was checked

» Deviations up to 15 - 20 % for all XMMs

« Variation in energy compensation of
multi-element detectors
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SSDL measurements

XMM A/F setting effect

Absolute response, R

X-ray tube voltage, U [kV]
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Clinical measurements - HVL

» Prior activity - HVL in clinical conditions -
influence of c.p.
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» Xi: increasing response - lowest deviation from

Clinical measurements

Mo/Mo response

X-ray tube voltage, U [kV]
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Clinical measurements

Mo/Rh response

X-ray tube voltage, U [kV]
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Clinical measurements

W/Rh response

X-ray tube voltage, U [kV]
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Clinical measurements

W/Ag response

» 2 XMMs had W/Ag option available

» Xi: W/Rh was selected with respect to the same
anode material

» Xi response values similar to XMMs with
appropriate A/F setup

Absolute Response, R
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Response function

» Response function for three detectors

» Single-element detector has only one
software setting

» Correction factor curve for the detector
response function based on HVL

Dosimeter response
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Influence of anode/filtration setup on
X-ray multimeter energy response in
mammography applications
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Conclusions

Mo/Mo A/F setup often not available in SSDLs - inability to establish reference RQR
Development of traceability for available W/AL setup (calibrations in e.g., RP and DR
Discrepancy in SSDL conditions and A/F setups in clinical mammography units
Variation in XMM response up to +20 % due to software induced changes

Derivation of response curves for HVL dependence of response
Future revision of relevant standard documents

IEC 61267, IEC 61764, IAEATRS 457
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