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Screened data bases
Pubmed 2018 - 2023
Medline 2018 - 2023
Cochrane 2018 - 2023        

        
Guidelines
S3 Diagnostik, Therapie und Nachsorge des Mammakarzinoms:
1. Wöckel A, Festl J, Stüber T et al. Interdisciplinary Screening, Diagnosis, Therapy and Follow-up of Breast Cancer. Guideline of the 

DGGG and the DKG (S3-Level, AWMF Registry Number 032/045OL, December 2017) - Part 1 with Recommendations for the 
Screening, Diagnosis and Therapy of Breast Cancer. Geburtshilfe Frauenheilkd. 2018 Oct;78(10):927-948. doi: 10.1055/a-0646-4522. 
Epub 2018 Oct 19.

2. Wöckel A, Festl J, Stüber T et al.Interdisciplinary Screening, Diagnosis, Therapy and Follow-up of Breast Cancer. Guideline of the 
DGGG and the DKG (S3-Level, AWMF Registry Number 032/045OL, December 2017) - Part 2 with Recommendations for the Therapy 
of Primary, Recurrent and Advanced Breast Cancer. Geburtshilfe Frauenheilkd. 2018 Nov;78(11):1056-1088. doi: 10.1055/a-0646-
4630. Epub 2018 Nov 26. 
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Early Detection and Diagnosis

§ Versions 2005–2023:
Albert / Blohmer / Fallenberg / Fersis / Gerber / Junkermann / Kühn / 
Maass / Müller-Schimpfle / Scharl / Schreer / Wöckel

§ Version 2024: 
        Fallenberg / Heil



European Commission Initiative on Breast Cancer (ECIBC)
European guidelines on breast cancer screening and diagnosis
https://healthcare-quality.jrc.ec.europa.eu/european-breast-cancer-guidelines
2015 ACS Update Breast Cancer Screening for women at average risk
IARC Handbook  2016
European Commission 2016
(http://ecibc.jrc.ec.europa.eu/recommendations/list/3;Update 24.11.2016, Abruf 20122016)
Screened: Metaanalyses/ Systematic reviews / RCT / Cohort studies
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1. European Commission Initiative on Breast Cancer (ECIBC): European guidelines on breast cancer screeningand diagnosis 
(https://healthcare-quality.jrc.ec.europa.eu/sites/default/files/Guidelines/EtDs/ECIBC_GLs_EtD_screening_40-44.pdf)

2. Schünemann HJ, Lerda D, Quinn C, Follmann M, Alonso-Coello P, Rossi PG, et al. Breast Cancer Screening and Diagnosis: A Synopsis of 
the European Breast Guidelines. Annals of Internal Medicine. 2020;172(1):46-56.

3. Zielonke N, Kregting LM, Heijnsdijk EAM, Veerus P, Heinavaara S, McKee M, et al. The potential of breast cancer screening in Europe. 
International journal of cancer Journal international du cancer. 2021;148(2):406-18.

4. Maroni R, Massat NJ, Parmar D, Dibden A, Cuzick J, Sasieni PD, et al. A case-control study to evaluate the impact of the breast 
screening programme on mortality in England. Br J Cancer. 2020.

5. Lee CS, Monticciolo DL, Moy L. Screening Guidelines Update for Average-Risk and High-Risk Women. AJR American journal of 
roentgenology. 2020;214(2):316-23.

6. Mao Z, Nystrom L, Jonsson H. Breast cancer screening with mammography in women aged 40-49 years: Impact of length of 
screening interval on effectiveness of the program. Journal of medical screening. 2020:969141320918283.

7. Khil L, Heidrich J, Wellmann I, Kaab-Sanyal V, Weigel S, Heindel W, et al. Incidence of advanced-stage breast cancer in regular 
participants of a mammography screening program: a prospective register-based study. Bmc Cancer. 2020;20(1):174.
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Early Detection with Mammography

* National Mammography-Screening-Program
** health status + life expectancy more than 10 years
# clear indication necessary, or indicated if screening age is adapted

Oxford AGO
Age Interval LOE GR
< 40 na - - --

40-44 na 1b B -
45–49 24-36 1a A +#

50–75* 24 1a A ++

> 75** 24 4 C +/-#



8. Duffy SW, Tabar L, Yen AM, et al. Mammography screening reduces rates of advanced and fatal breast cancers: Results in 549,091 
women. Cancer. 2020;126(13):2971-9.

9. Duffy SW, Vulkan D, Cuckle H, et al. Effect of mammographic screening from age 40 years on breast cancer mortality (UK Age trial): 
final results of a randomised, controlled trial. The Lancet Oncology. 2020;21(9):1165-72.

10. Duffy S, Vulkan D, Cuckle H, et al. Annual mammographic screening to reduce breast cancer mortality in women from age 40 years: 
long-term follow-up of the UK Age RCT. Health Technol Assess. 2020;24(55):1-24.

11. Dibden A, Offman J, Duffy SW, et al. Worldwide Review and Meta-Analysis of Cohort Studies Measuring the Effect of Mammography 
Screening Programmes on Incidence-Based Breast Cancer Mortality. Cancers (Basel). 2020;12(4).

12. de Munck L, Siesling S, Fracheboud J, et al. Impact of mammographic screening and advanced cancer definition on the percentage of 
advanced-stage cancers in a steady-state breast screening programme in the Netherlands. Br J Cancer. 2020;123(7):1191-7.
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1. Ciatto S, Houssami N, Bernardi D, et al.: Integration of 3D digital mammography with tomosynthesis for population breast-cancer 
screening (STORM): a prospective comparison study. Lancet Oncol 2017; 14 (7): 583-9, 2013

2. Houssami N, Bernardi D, Pellegrini M, et al. Breast cancer detection using single-reading of breast tomosynthesis (3D-mammography) 
compared to double-reading of 2D-mammography: Evidence from a population-based trial.(Storm-2) Cancer Epidemiol. 2017 
Apr;47:94-99. doi: 10.1016/j.canep.2017.01.008.

3. Aujero MP, Gavenonis SC, Benjamin R, et al. Clinical Performance of Synthesized Two-dimensional Mammography Combined with 
Tomosynthesis in a Large Screening Population. Radiology. 2017 Apr;283(1):70-76. doi: 10.1148/radiol.2017162674.

4. Zackrisson S, Lång K, Rosso A et al. One-view breast tomosynthesis versus two-view mammography in the Malmö Breast 
Tomosynthesis Screening Trial (MBTST): a prospective, population-based, diagnostic accuracy study. Lancet Oncol. 2018 
Nov;19(11):1493-1503. doi: 10.1016/S1470-2045(18)30521-7. Epub 2018 Oct 12.

5. Hofvind S, Hovda T, Holen ÅS et al. Digital Breast Tomosynthesis and Synthetic 2D Mammography versus Digital Mammography: 
Evaluation in a Population-based Screening Program. Radiology. 2018 Jun;287(3):787-794. doi: 10.1148/radiol.2018171361. Epub 
2018 Mar 1.

6. Albert US, Schreer I; Arbeitsgruppe der Stufe-3-Leitlinie Mammarkarzinom.[S3 guideline breast cancer: update on early detection, 
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Early Detection in Asymptomatic Women
Digital Breast Tomosynthesis, Endpoint: cancer detection rate

Oxford

LOE GR AGO

Digital Breast Tomosynthesis (DBT ± SM)* 1a A +

Replacing FFDM by synthetic MG in addition to DBT 1a A ++

* Sign. higher sensitivity, heterogeneous specificity, and higher costs [machine, evaluation, archiving] of DBT in 
comparison to Full-Field Digital Mammography (FFDM) 

 Dose reduction due to calculated synthetic 2D mammography (SM) instead of additional FFDM, no significant 
reduction of interval cancers to date

The complete DBT dataset of images has to be available for judgment / reporting, the synthetic 
mammography only is not sufficient. 



Cancer Detection and Recall. J Natl Cancer Inst. 2018 Sep 1;110(9):942-949. doi: 10.1093/jnci/djy121.
8. Phi X-A, Tagliafico A, Houssami N et al. Digital breast tomosynthesis for breast cancer screening and diagnosis in women with dense 

breasts – a systematic review and meta-analysis. BMC Cancer201818:380; https://doi.org/10.1186/s12885-018-4263-3

9. Weigel S, Gerss J, Hense HW et al.: Digital breast tomosynthesis plus synthesised images versus standard full-field digital 
mammography in population-based screening (TOSYMA): protocol of a randomised controlled trial. BMJ Open. 2018 May 
14;8(5):e020475. doi: 10.1136/bmjopen-2017-020475.

10. Caumo F, Montemezzi S, Romanucci G, et al. Repeat Screening Outcomes with Digital Breast Tomosynthesis Plus Synthetic 
Mammography for Breast Cancer Detection: Results from the Prospective Verona Pilot Study. Radiology. 2021;298(1):49-57.

11. Kleinknecht JH, Ciurea AI, Ciortea CA. Pros and cons for breast cancer screening with tomosynthesis - a review of the literature. Med 
Pharm Rep. 2020;93(4):335-41.

12. Giampietro RR, Cabral MVG, Lima SAM, et al. Accuracy and Effectiveness of Mammography versus Mammography and 
Tomosynthesis for Population-Based Breast Cancer Screening: A Systematic Review and Meta-Analysis. Sci Rep. 2020;10(1):7991.

13. Bernardi D, Gentilini MA, De Nisi M, et al. Effect of implementing digital breast tomosynthesis (DBT) instead of mammography on 
population screening outcomes including interval cancer rates: Results of the Trento DBT pilot evaluation. Breast. 2020;50:135-40.

14. Alabousi M, Wadera A, Kashif Al-Ghita M, et al. Performance of Digital Breast Tomosynthesis, Synthetic Mammography and Digital 
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15. Mostafa Alabousi, Nanxi Zha, Jean-Paul Salameh et al. Digital breast tomosynthesis for breast cancer detection: a diagnostic test 
accuracy systematic review and meta-analysis. ffiliations expand. PMID: 31900699. DOI: 0.1007/s00330-019-06549-2

16. Alabousi M, Wadera A, Kashif Al-Ghita M, et al. Performance of Digital Breast Tomosynthesis, Synthetic Mammography, and Digital 
Mammography in Breast Cancer  Screening: A Systematic Review and Meta-Analysis. Natl Cancer Inst. 2021 Jun 1;113(6):680-690. 
doi: 10.1093/jnci/djaa205.PMID: 33372954 Free PMC article.

17. Heywang-Köbrunner SH, Jänsch A, Hacker A, et al. Digital breast tomosynthesis (DBT) plus synthesised two-dimensional 
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analysis. Q.Breast. 2021 Oct;59:270-278. doi: 10.1016/j.breast.2021.07.016. Epub 2021 Jul 22.PMID: 34329948 Free PMC 
article. Review.

19. Pattacini, P., A. Nitrosi, P. Giorgi Rossi, S. W. Duffy, V. Iotti, V. Ginocchi, S. Ravaioli, R. Vacondio, P. Mancuso, M. Ragazzi, C. Campari 
and R. E. W. Group (2022). "A Randomized Trial Comparing Breast Cancer Incidence and Interval Cancers after Tomosynthesis Plus 
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20. Heindel, W., S. Weigel, J. Gerss, H. W. Hense, A. Sommer, M. Krischke, L. Kerschke and T. S. T. S. Group (2022). "Digital breast 
tomosynthesis plus synthesised mammography versus digital screening mammography for the detection of invasive breast cancer 
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21. Weigel, S., W. Heindel, H. W. Hense, T. Decker, J. Gerss, L. Kerschke and T. S. T. S. Group (2022). "Breast Density and Breast Cancer 
Screening with Digital Breast Tomosynthesis: A TOSYMA Trial Subanalysis." Radiology.



1. Dembrower, K., A. Crippa, E. Colón, et al(2023). Artificial intelligence for breast cancer detection in screening 
mammography in Sweden: a prospective, population-based, paired-reader, non-inferiority study. Range of Radiologist 
Performance in a Population-based Screening Cohort of 1 Million Digital Mammography Examinations. Effect of artificial 
intelligence-based triaging of breast cancer screening mammograms on cancer detection and radiologist workload: a 
retrospective simulation study. Lancet Digit Health. England

2. Lång, K., V. Josefsson, A. M. Larsson, et al (2023). Artificial intelligence-supported screen reading versus standard double 
reading in the Mammography Screening with Artificial Intelligence trial (MASAI): a clinical safety analysis of a 
randomised, controlled, non-inferiority, single-blinded, screening accuracy study. Stand-Alone Artificial Intelligence for 
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Workload-Reduktion:
1. Raya-Povedano, J. L., S. Romero-Martín, E. Elías-Cabot, et al (2021). "AI-based Strategies to Reduce Workload in Breast 

Cancer Screening with Mammography and Tomosynthesis: A Retrospective Evaluation." Radiology 300(1): 57-65.
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AI for cancer detection

Oxford

LOE GR AGO

AI in screening
Second reader of mammography 1b B +/-

To reduce workload (AI only) 2b B -
Tomosynthesis: stand alone or second reader 2a B -



2. Lång, K., S. Hofvind, A. Rodríguez-Ruiz and I. Andersson (2021). "Can artificial intelligence reduce the interval cancer rate in 
mammography screening?" Eur Radiol 31(8): 5940-5947.
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From:https://www.krebsdaten.de/Krebs/DE/Content/Publikationen/Krebs_in_Deutschland/kid_2023/kid_2
023_c50_brust.pdf?__blob=publicationFile

Breastcancer: incidence and mortality risk
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From:https://www.krebsdaten.de/Krebs/DE/Content/Publikationen/Krebs_in_Deutschland/kid_2023/kid_2
023_c50_brust.pdf?__blob=publicationFile

Breastcancer: Age specific new Cancer cases
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Siu AL, on behalf of the U.S. Preventive Services Task Force 
Screening for Breast Cancer: U.S. Preventive Services Task Force 
Recommendation Statement. Ann Internal Med 2016 vol 164: 279-296
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Mammography-Screening 
Benefit and Harm

Siu Al  on behalf of the USPSTF 2016, 164:279–296

Age 40-49 50-59 60-69 70-74

Breast cancer death  avoided (CI 95%) 3 (0-9) 8 (2-17) 21 (11-32) 13 (0-32)

False-positive   (n) 1212 932 808 696

Breast biopsies (n) 164 159 165 175

False-negative (n) 10 11 12 13

Data background: Breast Cancer Surveillance Consortium Registry Data
per 10.000 Women screened over 10 years
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Early Detection (normal risk) 
Sonography / MRI

Oxford
LoE GR AGO

§ Screening-Breast sonography allone 5 D --
§ Automated 3D-sonography 3a C -

§ Breast sonography as an adjunct:
§ Dense mammogram

(heterogeneously dense, extremely dense)
2a B ++

§ Elevated risk 1b C ++
§ Mammographic lesion 2b B ++
§ Second-look US (MRI-only detected lesions) 2b C ++

§ MRI if screening MG is negative and breast 
composition: extremely dense* 45–75 LJ

1b B +

* Definition of extremely dense corresponds to BIRADS-density category  D,  heterogeneously dense to BIRADS-category C 
according to ACR BI-RADS-Atlas  5th ed. 2013



9. Shin HJ, Kim HH, Cha HJ. Current status of automated breast ultrasonography: Review. Ultrasonography 2015;34:165-172
10. Brem RF, Tabár L, Duffy SW, et al.Assessing improvement in detection of breast cancer with three-dimensional automated breast US 
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19. Tagliafico AS, Mariscotti G, Valdora F, et al.: A prospective comparative trial of adjunct screening with tomosynthesis or ultrasound in 
women with mammography-negative dense breasts (ASTOUND-2). Eur J Cancer. 2018 Nov;104:39-46. doi: 
10.1016/j.ejca.2018.08.029. Epub 2018 Oct 11.

20. Evans A, Trimboli RM, Athanasiou A, et al.: Breast ultrasound: recommendations for information to women and referring physicians 
by the European Society of Breast Imaging.European of Breast Imaging (EUSOBI) , with language review by Europa Donna–The 
European Breast Cancer Coalition. Insights Imaging. 2018 Aug;9(4):449-461. doi: 10.1007/s13244-018-0636-z. Epub 2018 Aug 9.

21. Rebolj M, Assi V, Brentnall A, et al. Addition of ultrasound to mammography in the case of dense breast tissue: systematic review 
and meta analysis. Br J Cancer. 2018 Jun;118(12):1559-1570. doi: 10.1038/s41416-018-0080-3. Epub 2018 May 8.



22. Vourtsis A, Berg WA. Breast density implications and supplemental screening. European Radiology. 2019;29(4):1762-77.
23. Berg WA, Rafferty EA, Friedewald SM, et al. Screening Algorithms in Dense Breasts: AJR Expert Panel Narrative Review. AJR American 

journal of roentgenology. 2020:1-20.
24. Berg WA, Zhang Z, Lehrer D, et al. Detection of breast cancer with addition of annual screening ultrasound or a single screening MRI 

to mammography in women with elevated breast cancer risk. JAMA. 2012;307(13):1394–1404.
25. Berg WA, Blume JD, Adams AM, et al. Reasons women at elevated risk of breast cancer refuse breast MRI imaging screening: ACRIN 

6666. Radiology. 2010;254(1):79–87.
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Early Detection (normal risk)
Clinical Breast Examination (CBE)
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LoE GR AGO

As stand alone procedure
§ Self-examination 1a A -*
§ Clinical breast examination (CBE) by health 

professionals outside checkup for cancer 
1a C -*

§ Clinical breast examination (CBE) by health 
professionals during checkup for cancer 

1a B ++

§ Medical palpation by blind / visually impaired 
persons

3b C -

CBE because of mammographic / sonographic lesion 5 D ++
CBE in combination with imaging 1a A ++

* May increase breast awareness 
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Assessment of Breast Symptoms or Lesions
Oxford

LoE GR AGO
§ Clinical examination 3b B ++
§ Mammography 1b A ++

§ Tomosynthesis*** 2a B +
§ Contrast-enhanced mammography (alone or as adjunct) 2a B +

§ Sonography 2b B ++
§ Elastography (shear-wave) * 2b B +
§ Automated 3D-sonography 3b B +/-

§ MRI** 2b B +
§ Minimally invasive biopsy 1b A ++

*  Adjunct assessment
**  If clinical examination, mammography and sonography incl. needle biopsy do not allow a clear assesment
*** Replacement of additional FFDM with SM
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Pre-therapeutic Assessment of Breast
Oxford

LoE GR AGO

§ Clinical examination 5 D ++

§ Mammography (completion of the imaging) 2b B ++
§ + Tomosynthesis (DBT)*** 2b B +

§ Contrast-enhanced mammography (alone) adjusted with regards of 
radiation sensitivity of patient and availability*

2a B +

§ Sonography  (breast) 2b B ++

§ MRI* 1b A +

§ Minimally invasive biopsy** 1b A ++

§ Breast-CT 4 D -

§ Axillary PET (PET-CT, PET-MR) 2b B -

* MRI- or CEM guided vacuum biopsy is mandatory in case of MRI- or CEM detected additional lesions (in house or with cooperations). 
Individual decision for patients at high familiar risk, with dense breast (density C / D), lobular invasive tumors, suspicion of multilocular disease. 

** Histopathology of additional lesions if relevant for treatment
***   Replacement of additional FFDM with SM
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§ Clinical examination 5 D ++
§ Mammography 2b B -

§ + Tomosynthesis*** 2b B -

§ CEM (alone) after unclear resection (Rx) if available 2a B -

§ Ultrasound (Axilla#) 2a# B ++

§ MRI 1b A +
§ CNB Axilla, if suspicious LN and marking of the node if TAD 

planned ≤3 susp. LK 
2b B ++

§ Breast-CT 4 D -

§ PET CT / MRI for axillary LN 2b B -

Pre-therapeutic Assessment Axilla

*** Replacement additional DM through SM
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Pre-therapeutic Staging

* Contrast enhanced ultrasound 
** especially in patients with high tumor stage (III) if available

Oxford
LoE GR AGO

§ History and clinical examination 5 D ++
Only in case of high metastatic potential and/or symptoms and/or indication for (neo-) 
adjuvant chemotherapy and/or antibody-therapy:
§ CT scan of thorax / abdomen / pelvis 2a B +
§ Bone scan 2b B +
§ Chest X-ray 5 C +/-
§ Liver ultrasound 5 D +/-
§ Further investigation in case of additonal suspicious lesions 

(e.g. liver-MRI, CEUS*, biopsy etc.)
2a B +

§ FDG-PET or FDG-PET-CT** FDG-PET-MRI** 2b B +/-
§ Whole body MRI 4 C +/-
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