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Introduzione

La Multidisciplinarietà nell’implementazione dei programmi di Qualità nello screening 
mammografico è alla base delle:

•“European Guidelines for quality assurance in breast cancer screening and diagnosis IV Ed-2006 
+ Addendum 2013”

E’ presente nel

•D.Lgs 187/00

•“Linee di indirizzo sulle modalità organizzative ed assistenziali della rete dei Centri di Senologia”
Ministero della Salute – Giugno 2014

•Direttiva Europea-Gazzetta Ufficiale L13 – Gennaio 2014 (recepimento entro febbraio 2018)
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physico-technical
•Mammography should only be carried out using modern  dedicated X-ray 
equipment and appropriate image receptors .

•Images must have the best possible diagnostic information available when the 
appropriate radiographic technique is employed and should at least contain the 
defined acceptable level of information necessary to detect smaller lesions. 

•Regular QC measurements should follow a written protocol adapted to the specific 
requirements of a local or national QA programme. Several measurements can be 
carried out by local staff but more elaborate measurements should be undertaken by 
medical physicists who are trained and experienced in diagnostic radiology and 
specifically trained in mammography QC

European guidelines for quality assurance in breast  cancer screening and 
diagnosis. Fourth edition—summary document
Ann Oncol (2008) 19 (4): 614-622.
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European guidelines for quality assurance in breast  cancer screening and 
diagnosis. Fourth edition—summary document
Ann Oncol (2008) 19 (4): 614-622.

Fisico 
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Radiologo
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Impianto
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Formazione e Aggiornamento continui
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Valutazione Clinical Performance Sistemi Diagnostici

Sistemi 2D/3DFrom QUALITY CONTROLS IN DIGITAL MAMMOGRAPHY
PROTOCOL OF THE EFOMP (European Federation of Medical Physicists)

MAMMO WORKING GROUP 2015



• Results published from the Ontario Breast Screening Program showed that the cancer detection rate was 
similar for DR (0.49%) and screen-film (0.47%), while it was significantly lower (0.34 %) for CRs, and the 
authors concluded that screening programs should monitor the performance of computed radiography 
separately and may consider informing lower cancer detection rates [a]. 

a) A M Chiarelli, et all (2013), Digital compared with screen-film mammography: performance measures in concurrent  cohorts within an 
organized breast screening program, Radiology 268:684-693.

• Differences between DRs and CRs in favour of DRs can be easily obtained from physics measurements, in 
particular in terms of spatial resolution, and noise transfer properties, as well illustrated by Martin Yaffe et all in 
a recent publication [b]. This means that, at the same dose levels and using physical parameters like 
modulation transfer function (MTF) and detective quantum efficiency (DQE), tested CRs perform worse than 
tested DRs [b].

b) M J Yaffe, et all (2013), Comparative performance of modern digital mammography systems in a large breast screening program, Med 
Phys 40:121915; doi: 10.1118/1.4829516.

• Results published by Hilde Bosmans et all about the Flemish breast screening program showed that screening
performance indicators, i.e. cancer detection rate and recall rate, were comparable for CRs and DRs, but CRs
needed on the average 60% extra-dose. The authors conclude that both CRs and DRs can be employed in 
screening mammography, taking care to calibrate the automatic exposure control of mammography units used 
with CR systems to achieve an image quality level similar to that obtained by DR systems [c].

c) H Bosmans et all (2103), Technical and clinical breast cancer screening performance indicators for computed radiography versus 
direct digital radiography, Eur Radiol 23:2891-2898.
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Care should be taken by both Medical Physics Experts (MPEs) and Radiologists when CR mammography 
systems are commissioned. The appropriateness of the automatic exposure control setting should be periodically 
checked and constancy of image quality over time verified.

Esempio: Clinical Performance Sistemi CR mammografic i (*)

(*) from PROTOCOL OF THE EFOMP MAMMO WORKING GROUP 2015
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physico-technical

•QC starts with the specification and purchase of ap propriate equipment 
meeting accepted standards of performance . Before any system is put into clinical 
use it must undergo acceptance testing to ensure that its performance meets 
required standards.

•Quality control (QC) must ascertain that the equipment used performs at a 
constant high-quality level, providing sufficient diagnostic information to be able to 
detect breast cancer using as low a radiation dose as is reasonably achievable

•Routine performance of basic test procedures and do se measurements is 
essential for assuring high-quality mammography and  comparison between 
centres. 

European guidelines for quality assurance in breast  cancer screening and 
diagnosis. Fourth edition—summary document
Ann Oncol (2008) 19 (4): 614-622.



Sistema DR WorkStation
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Controlli di Qualità in Accettazione

• Verifica conformità a protocolli prestabiliti parametri fisici qualità
immagine

• Verifica dosi erogate alle pazienti (Ottimizzazione programmi 
automatici di acquisizione e verifica algoritmo per calcolo Dose
Ghiandolare media)

• Ottimizzazione post-processing immagini cliniche

• Verifica consistenza qualità immagine 
• Verifica conformità a protocolli prestabiliti 

parametri fisici monitor refertazione
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Valutazione qualità Immagine

Technical Image Quality (Phantoms)    vs       Clinica l Image Quality (Breasts)  

• Immagini non processate (for processing)
• Dettagli a basso Contrasto, Dettagli ad alto 

contrasto Simulazione di masse, fibre, 
microcalcificazioni su backgound uniforme

• Immagini processate (for presentation)
• Dettagli su background non uniforme 

(rumore anatomico)
• LUT , equalizzazione degli spessori, filtri per 

riduzione rumore, ottimizzazione contrasto, 
fitri per aumento risoluzione
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After installation of a system and the acceptance test, it is recommended to carefully evaluate a series
of clinical images. If possible, clinical images taken with the new system should be compared with
previous images of the breasts of the same woman taken with a diagnostically established modality.
The following image characteristics may be taken into account when comparing images:
1. the visualization of the skin line
2. the visibility of vascular structures through dense parenchyma
3. the visualization of vascular and fibrous structures and pectoral muscle
4. the visualization of structures along the pectoral muscle
5. the visualization of Cooper’s ligaments and vascular structures in the low- and high-PV areas of
the image
6. the outlines of microcalcifications
7. the noise in the low- and high-PV areas of the image
8. the contrast in the low- and high-PV areas of the image
9. the appearance of glandular tissue
10. the appearance of the background area (the area directly exposed to the X-ray field without any
attenuation by the imaged object)
11. the confidence of the radiologist with the representation of the image
12. the presence of artefacts.

European guidelines for quality assurance in breast cancer screening and di 28 
agnosis Fourth edition Supplements
PART 1 – ACCEPTANCE AND CONSTANCY TESTING

2b.3 Image processing  



Sistema DR
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• Monitoraggio stabilità parametri fisici qualità
immagine

• Monitoraggio dosi erogate alle pazienti

• Monitoraggio consistenza qualità
immagine 

• Monitoraggio stabilità parametri fisici 
monitor refertazione

Controlli di Qualità Periodici: Semestrali e Annuali

WorkStation



Esempio di CQ automatizzato su Sistemi DR – Screening Mammogafico Ausl Modena

PC Servizio Fisica Medica Ausl Modena con installato
WS DICOM collegato in rete alle singole modalità MG
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Controlli di Qualità Attrezzature Periodici ad alta frequenza 
(giornalieri, settimanali, mensili)

• Procedure condivise tra Esperto in Fisica Medica, TSRM referenti CQ e 
Responsabile/i attrezzature screening mammografico

• Acquisizione immagini da parte dei TSRM, invio alla WS, elaborazione 
immagini e calcolo parametri qualità automatico, visualizzazione risultati in rete 
intranet aziendale

• Formazione di tutti TSRM operatori nel programma di screening mammografico
Unformità detettore e rilevazione 

artefatti immagine

Stabilità Sistema Automatico 
Esposizione
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Valutazione rilevanza clinica Artefatti Immagine

Esempio di Artefatto che ha 
generato richiami (*)

(*) from PROTOCOL OF THE EFOMP 
MAMMO WORKING GROUP 2015

Mo/Mo
LLMLO
Rh/Rh

LCC 
Rh/Rh

Controllo giornaliero 
uniformità immagine



Conclusioni

La Multidisciplinarietà nell’implementazione dei programmi di Controllo di Qualità nello screening 
mammografico è alla base della realizzazione di un efficace Programma di Assicurazione di 
Qualità ma altre attività fondamentali hanno carattere multidisciplinare (Radiologi e Epidemiologi), 
quali:
•Monitoraggio delle dosi per Valutazione Rischio Radioindotto

Risk of Radiation-induced Breast Cancer from Mammographic Screening Radiology 
Radiology, Volume 258: Number 1—January 2011,  M.Yaffe et al 

•Test di software per Valutazione Densità Mammografica 
Vision 20/20: Mammographic breast density and its clinical applications
Med. Phys. 42, 7059 (2015), Kwan-Hoong et al

•Valutazione appropriatezza parametri di esposizione  nelle immagini di Carcinomi Intervallo
A review of methods of clinical image quality evaluation in mammography
European Journal of Radiology 74(2010) e 122-e133, Yanpeng Li, et al
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Grazie per l’attenzione!
Paola Golinelli (p.golinelli@ausl.mo.it)


