
1

Europa weist den Weg:
Empfehlungen fur ein

qualitatsgesichertes Mammographie-Screening

Prof.Dr.med.  Per Skaane
Ullevaal University Hospital

Department of Radiology
Breast Imaging Center

Oslo , Norway

per.skaane@ulleval.no

Wiener Mammographie Screening Pilotprojekt
Mammographie quo vadis? – Von Daten zu Taten
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1970s :
Early European

case-control studies

( UK Trial:
Edinburgh  1978 )

UK Trial:
England  1979

The Netherlands:
Utrecht 1974

The Netherlands:
Nijmegen  1975

Italy:
Florence 1970

Programme:
”Europe against Cancer”
Mammography pilot projects

1989 – 90
( women aged 50 – 69 years )  

Ireland:
Dublin

Belgium:
Flemish region

France:
Bas-Rhin (Alsace)

Spain:
Navarra 

Portugal:
Coimbra

Greece:
West Peloponnesos
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The mobile breast cancer screening 
station in Sandviken 
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The randomized controlled trials of breast cancer screening

1) Health Insurance Plan of Greater New York, USA
2) Malmo Mammographic Screening Trial (MMST) I and II
3) Two-County (WE) trial: Ostergotland and Kopparberg
4) Canadian National Breat Screening Study (CNBSS) 1 (age 40-49) and 2 (50-59)

M:   Mammography
CE: Clinical Breast Examination
RR: Relative risk 
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Randomized trials of screening for breast cancer, women 40 – 74 years*

* IARC Handbooks of Cancer Prevention, Volume 7, Breast Cancer Screening, 2002 (modified)
( International Agency for Research on Cancer, World Health Organization )

RR
( 95% CI )
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Efficacy of screening for breast cancer 
by mammography alone (age 50-69 y.): 
Reduction in breast cancer mortality *

1:  IARC Handbooks of Cancer Prevention, Volume 7, Breast Cancer Screening, 
(International Agency for Research on Cancer, WHO, Lyon 2002
(All trials: Malmo I, Kopparberg, Ostergotland, Stockholm, Gothenburg, Finland)

* Based on the randomized trials 

• IARC1 :                 25 %
• Cochrane Review2 :                 20 %

2:  Gøtzsche PC, Nielsen M:  
Screening for breast cancer with mammography. 
Cochrane Database of Systematic Reviews 2001 (updated 2006)

Evaluation
(mortality
reduction)

Mortality reduction for women
actually attending

the mammography program

• IARC Working Group 1 35 %     
• Copenhagen Screening Program2 37 %  
• Icelandic Screening Program3 35 - 40 %

1):  IARC Handbooks of Cancer Prevention, Volume 7, Breast Cancer Screening, 
(International Agency for Research on Cancer, WHO, Lyon 2002 
Working Group: ”By making adjustments for nonparticipation
and contamination, the Working Group estimated that attendance for screening
would reduce mortality from breast cancer by about 35%” (page 174).   

2):  Olsen AH et al.:  BMJ  2005; 330: 220-225. 
3):  Gabe R et al.:  Acta Radiol 2007; 48: 948-955. 

http://www.epgbc.org/ResolutionBreastCancer.asp

The resolutions call for every woman in Europe to have access to the same first-class early
detection, diagnosis, treatment and aftercare, irrespective of where she lives, her social
status, and her level of education. Women between the ages of 50 and 69 must have the
right to attend high-quality mammography screening at two-year intervals in dedicated

and certified centres paid for by health insurance schemes
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Success of a mammography screening program

• High acceptance (attendance rate)
• High quality performance indicators
• Low interval cancer rate

Mortality reduction 30%

+S May 00 (n=22,000)

May 01 (n=25,000)  S+

Sept 01 (n=41,000) S+

Jan 02  (n=21,000) S+
Aug 03 (n=23,000)  S+
Sept 01 (n=27,000) S+
Jan 96  (n=46,000) S+
Jan 96  (n=46,000) S
Apr 01  (n=29,000) S
Feb 05  (n=26,000) S
Nov 99  (n=25,000) S+

+S Apr 02 (n=26,000)

S Feb 03 (n=11,000)

+S Jan 96 (n=38,000)

S Sept 99 (n=18,000)

S Nov 95 (n=31,000)

NBCSP:
Starting up   Nov 1995
Nationwide   Feb 2004

A) High attendance rate:
( > 60% ! ) 
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Teilnahmerate: 85,6%
• Buss Hinfahrt 07:10 – 11:45 
• Buss zuruck 15:30 – 20:00 (total 384 Km inkl. Fahre) 
• Selbstbeteiligung: NOK (198 + 198 + 220) = EUR  77,-

NBCSP:  Mobile unit in North Norway

NBCSP: Participation rate 
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Initial round
Subsequent program rounds

Attendence in the first two rounds of the NBCS:      Prevalent round    Subsequent round
Attendance rate:                  77.9%                      78.7%

Counties variation:                   65.5 – 88.5%            65.2 – 87.0%   
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Cumulative breast cancer mortality
Women aged 40 – 74 years, W-E trial
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RR 0.68 (0.59 – 0.80)

Years since 
randomization

Slide Courtesy of 
Bedrich Vitak, MD

Linkoping, SwedenTabár L et al.:   Radiol Clin North Am  2000; 38(4): 625-651

?

B) Performance indicators:

………………………………………..

< 0.18 %

< 20 %

Interval ca. (per 10,000 screen neg.) 

Occult ( normal ) 
Minimal sign
False negative (”missed” )

> 70 %Inv. ca.: lymph node neg.  

> 50 %Inv. cancers < 15 mm 

> 1.5 x IRCancer detection rate

< 5 %Recall rate

> 70 %Participation rate

Goal *Performance indicators
(”Surrogate parameters”) *

* European Guidelines, IARC ”Breast Cancer Screening” and Norwegian Quality Manual (modified)

IR:  Background incidence

Cancer Registry
of Norway

Screening Database *

Breast Imaging
Center

NBCSP:   Ongoing evaluation and Quality Assurance

Breast Imaging
Center

ISDN ISDN

Cancer Registry
of Norway

National Cancer Database
( cancer  reporting
by law since 1953 )

• All radiological interpretations and procedures (on-line reporting)
• All surgical procedures and findings               (paper-based reporting)
• All pathological findings                                   (paper-based reporting)

*
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Norwegian Breast Cancer Screening 
Program  NBCSP:

National Advisory Board

NBCSP: Cancer detection rate ( DCIS and invasive cancers )  
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On-going quality evaluation: Performance indicators
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NBCSP:   Invasive screen-detected cancers < 10 mm 
( European guidelines  > 25% )

County1.round 2.round
Site visit !?
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Study period
Nov 1995 – Jul 2004: 
- 2570 screen cancers
- 848 interval cancers

Interval cancers:
24.8% of all cancers

diagnosed in the
study population

C) Interval
cancers: 

CAD - :
n = 33

 Negative:
n = 33

CAD - :
n = 13

CAD + :
n = 29

M.s., non-specific:
n = 42

Negative
or

Minimal sign, non-specific:
n = 75  (72%)

CAD - :
n = 2

CAD + :
n = 18

M.s., significant:
 n = 20

CAD - :
n = 0

CAD + :
n = 9

False negative:
n = 9

Minimal sign, significant
or

False negative (missed):
n = 29  (28%)

Subsequent cancers for CAD analysis
n = 104

Oslo II study: n = 23,929
Screen-detected cancers n = 105 (0.44%)

Subsequent cancers n = 109
(2 screen-detected and 5 subsequent cancers missing for CAD analysis)

Retrospective classification of baseline mammograms and CAD analysis of    
interval cancers and cancers diagnosed in the following screening round

True positive CAD marks for actionable exams: ( 18 + 9 ) / 29 = 93%
Skaane P et al:  RSNA 2008

FFDM

FFDM

FFDM

FFDM

FFDM

FFDM

FFDM
FFDM

FFDM

FFDM

Countries implementing
digital mammography
in organized breast
cancer screening programs

European countries going digital in breast cancer screening 

..

FFDM

Full-field Digital Mammography:
Benefits in mammography screening:
* Elimination of technical failures
* Dose reduction
* Higher work-flow
* Improved diagnostic accuracy
* Simplified archival and retrieval
* Implementation of CAD 
* Potential for telemammography
* Potential for teleconsultations
* Screen program reorganization
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Proportions of breast conserving treatment (BCT), ablatio (mastectomy) 
and other treatment /missing information in breast cancer cases (DCIS and invasive cancer) 

relative to year at diagnosis in women aged 50-69 years at diagnosis, resident in Norway
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Kreftregisteret

Radiology 2004; 230: 20 - 24

Mammography screening is saving
thousands of lives ………………..…
but will it survive
on-going uncritical headlines in the press?

Vielen Dank fur Ihre Aufmerksamkeit !

per.skaane@ulleval.no

( das Screening – team in Oslo ) 

¨


