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Abstract
Organizers of medical educational courses are often con-
fronted with questions that are clinically relevant yet tres-
passing the frontiers of scientifically proven, evidence-based 
medicine at the point of care. Therefore, since 2007 organiz-
ers of breast teaching courses in German language met bian-
nually to find a consensus in clinically relevant questions that 
have not been definitely answered by science. The questions 
were prepared during the 3 months before the meeting ac-
cording to a structured process and finally agreed upon the 
day before the consensus meeting. At the consensus meet-
ing, the open questions concerning 2D/3D mammography, 
breast ultrasound, MR mammography, interventions as well 
as risk-based imaging of the breast were presented first for 
electronic anonymized voting, and then the results of the 
audience were separately displayed from the expert votes. 
Thereafter, an introductory statement of the moderator was 

followed by pros/cons of two experts, and subsequently the 
final voting was performed. With ≥75% of votes of the expert 
panel, an answer qualified as a consensus statement. Seven-
teen consensus statements were gained, addressing for in-
stance the use of 2D/3D mammography, breast ultrasound 
in screening, MR mammography in women with intermedi-
ate breast cancer risk, markers for localization of pathologic 
axillary lymph nodes, and standards in risk-based imaging of 
the breast. After the evaluation, comments from the experts 
on each field were gathered supplementarily. Methodology, 
transparency, and soundness of statements achieve a unique 
yield for all course organizers and provide solid pathways for 
decision making in breast imaging. © 2019 S. Karger AG, Basel

Introduction

The first German consensus meeting in breast imaging 
took place in Frankfurt/Main in 2007, with the main top-
ic being microcalcifications [1]. It was organized by the 
German Roentgen Society and accredited by the German 
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Society of Senology. The meeting addressed questions 
that could not be answered by scientific evidence but were 
still of clinical importance. Similar questions were also 
asked by the participants of breast imaging courses that 
were held by invited speakers as experts in their particular 
field. As the exact wording of the questions is crucial for 
the success of consensus meetings, the invited expert pan-
el spent much effort on formulating the questions before 
the meeting. At the consensus meeting, these questions 
were answered by all participants of the meeting after an 
introductory presentation using an electronic voting sys-
tem (the answers of the expert panel and the audience 
were displayed separately and evaluated). Since then, the 
consensus meetings were held biannually, and expert 
opinions were asked for on different subjects of breast 
imaging [2–5].

Since 2017, after the 5th successful consensus meeting, 
the voting was done before and after pro and con presen-
tations related to a selected issue. The answers after the 
presentations were used for the consensus evaluation [6]. 
In 2019, tomosynthesis, ultrasound, and MR mammog-
raphy as adjunctive modalities for screening and assess-
ment, axillary interventions, and risk-based imaging were 
the main topics of the meeting. 

Data Acquisition

The expert panel of the consensus meeting 2019 con-
sisted of 16 experienced organizers of breast imaging 
courses. To differentiate the opinions and experiences of 
panel and audience, the electronic votes were document-
ed for panel (P) and audience (A) separately. All panelists 
(n = 16) as well as 75% of the audience (total: n = 189) had 
more than 10 years of experience in breast imaging. 

Eighty-six percent of all participants were radiologists. 
Three of the 16 panel experts were gynecologists. Less 
than 20% of the participants had their workplace within 
a range of 50 km to the meeting venue. Half of the par-
ticipants predominantly worked outside screening insti-
tutions (P: 50%; A: 53%), 14% in screening institutions  
(P = A) and one-third in similar proportions in- and out-
side screening institutions (P: 36%; A: 31%). All of the 
panelists use mammography, ultrasound, and MRI in 
their daily work (A: 51%).

The panel experts prepared the questions for electron-
ic voting within their expert groups within 3 months be-
fore the meeting. The day before the consensus meeting, 
all experts worked finally on the questions to be present-
ed during the meeting at the following day. Criteria for 
the appropriateness of a question were the clinical rele-
vance, the insufficient scientific evidence, and the con-
sensus among the panelists that the question is relevant 
for patient care. The questions concerning the particular 

chapter were asked before and after the presentations 
(short introduction by the moderator; pro and con pre-
sentations).

Only the voting results after the presentations were 
considered as “consensus vote,” as the more valid answers 
are to be expected after discussion of the issues and rep-
etition of the questions. Only those answers were consid-
ered to represent a consensus opinion that received 75% 
or more of the votes. Changes between rounds 1 and 2 are 
reported only in case of significant changes.

2D/3D Mammography

The first part of the meeting dealt with mammography 
and tomosynthesis (DBT). Of all panel members, 92% 
have sound experience in tomosynthesis (A: 73%).

With consensus majority of the panel votes (≥75%), the 
following questions were answered:

 − Adequate quality control provided, primary tomosyn-
thesis with synthetic 2D visualization is superior to 
full-field digital mammography for 93% of the panel 
experts in asymptomatic women (A: 72%; all partici-
pants before/after presentations: 57/74%).

 − Adequate quality control provided, primary tomosyn-
thesis with synthetic 2D visualization is superior to 
full-field digital mammography for 87% of the panel 
experts in symptomatic women (A: 85%; all partici-
pants before/after presentations: 76/85%; Fig. 1).

 − Adequate quality control provided, primary tomosyn-
thesis with synthetic 2D visualization is superior to 
full-field digital mammography for 100% of the panel 
experts in women with mass lesions (A: 92%; all par-
ticipants before/after presentations: 82/92%).

 − Adequate quality control provided, primary tomosyn-
thesis with synthetic 2D visualization is superior to 
full-field digital mammography for 100% of the  
panel experts in women with architectural distortions 
(A: 96%; all participants before/after presentations: 
90/96%).
With a large majority (almost consensus majority) of 

the panel votes, the following question was answered:
 − Adequate quality control provided, primary tomosyn-

thesis with synthetic 2D visualization is superior or equal 
to full-field digital mammography for 73% of the panel 
experts in women with microcalcifications (A: 76%; all 
participants before/after presentations: 63/76%).

Comment from M. Bernathova
1 Although there is heterogeneity in study methodology 

as well as DBT technology, the presently available data 
show an improvement in sensitivity and,  depending 
on technique, also a reduction in unnecessary assess-
ment [7–9].
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2 The present data show enough evidence for recom-
mending DBT as a primary mammographic tool in 
symptomatic patients [10–12].

Comment from S. Weigel
1 As DBT increases the detection of spiculated masses 

and architectural distortions, the clinical relevance of 
increased cancer detection by DBT needs to be backed 
by the evaluation of the dynamics of subsequently oc-
curring interval cancers or of tumor stages [13, 14].

2 Facing vendor differences that result in varying syn-
thesized image qualities, randomized, controlled mul-
tivendor trial data are missing for screening purposes 
[13, 15].

Comment from P. Skaane
1 Regarding the assessment of findings (detected by 

screening, physicians, or self-reported), DBT should 
be recommended if available – the strong consensus in 
the meeting underlines this impressively.

2 Quality assurance is of importance; however, its de-
layed optimization should not hamper the introduc-
tion of a clinically relevant and advantageous tech-
nique.

Ultrasound

The next part of the consensus meeting addressed 
breast ultrasound.

A consensus majority of the panel votes (≥75%) an-
swered the questions as follows:

 − In the German Mammography Screening Program, a 
supplemental ultrasound examination should be of-
fered depending on the breast cancer risk of the patient 
(P: 86%; A: 77%; all participants before/after presenta-
tions: 69/77%).

 − In the German Mammography Screening Program, a 
supplemental ultrasound examination should be of-
fered at least to women with a breast density of 4/ 

Fig. 1. Voting results for primary tomosyn-
thesis in symptomatic women. Panel: n = 
16; audience: n = 203.

Fig. 2. Voting results for criteria of ultra-
sound reporting. Panel: n = 16; audience:  
n = 186. a D’Orsi et al. [16]. b Müller-
Schimpfle et al. [17]. c Madjar et al. [18].
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detectability D (P: 100%; A: 91%); 53% of the panel 
members voted for a supplemental ultrasound exam at 
least in breast type 3/C.

 − Automated 3D breast ultrasound (e.g., ABVS, ABUS) 
is not used at the vast majority of workplaces (P: 87%; 
A: 98%); 50% of the panelists argue that the medical 
advantage is not convincing (A: 61%); 21% of the pan-
elists, however, want to buy a system. 
There was no consensus regarding the criteria for de-

scribing and categorizing findings in breast ultrasound in 
routine imaging (Fig.  2; P: n= 16  ; A: n = 186; Fig.  2a 
D’Orsi et al. [16]; Fig.  2b Müller-Schimpfle et al. [17]; 
Fig. 2c Madjar et al. [18]).

Comment from A. Mundinger
1 The most important message to me is that more than 

80% of the panel and more than 75% of the audience 
ascribe supplemental ultrasound a role within the Ger-
man Screening Program. 

2 The overwhelming majority follows published recom-
mendations of a risk-based approach, particularly in 
women with dense breasts, where ultrasound reveals 
an additional cancer detection rate of 2–4 additional 
carcinomas in 1,000 screening participants [18].

Comment from K. Hellerhoff
1 Since supplemental breast ultrasound in breast cancer 

screening increases the recall and biopsy rate, it is not 
yet recommended for these reasons [19, 20].

2 Classification of breast density should be based on the 
use of automated software in order to reduce signifi-
cant intra- and interobserver variability [21, 22]. 

Comment from W. Bader
1 The knowledge we have about genetic risk factors and 

the effects of mammographic breast density on early 
detection prompt individualized breast cancer screen-
ing. 

2 Adequate quality control provided, ultrasound is able 
to increase breast cancer detection without increasing 
radiation dose or using contrast media; it is the ideal 
and feasible complementary method to mammogra-
phy. As there are potential drawbacks like an increased 
biopsy rate of benign masses, breast ultrasound should 
only be performed after standardized patient informa-
tion regarding the advantages and disadvantages of ul-
trasound.

MRI

The third part of the meeting focused on breast MRI. 
A consensus majority of the panel votes (≥75%) sug-

gested the following answers:

 − Both T2- and diffusion-weighted imaging (DWI) se-
quences are a valuable supplement to the clinical use of 
dynamic contrast imaging (P/A: 80%; before presenta-
tions: 67%).

 − In asymptomatic women with intermediate breast can-
cer risk (increased lifetime risk but not at high risk), 
MRI of the breast should be performed at least in dis-
tinct cases, transparent and explicable to external au-
dits, e.g. ambiguous findings by mammography AND 
ultrasound (P: 87%; A: 91%). 

 − In symptomatic cases difficult to assess by mammog-
raphy and ultrasound (assessability C or D), the use of 
MRI is at least advisable if a percutaneous biopsy is not 
reasonably feasible (no definitive lesion) (P: 93%; A: 
99%).

 − For the evaluation of breast MRI scans, knowledge of 
mammography and ultrasound reports is necessary (P: 
93%; A: 96%). 

 − Institutions that perform breast MRI should also be 
able to perform MR-guided interventional proce-
dures or have at least a written cooperation contract 
with an unequivocal standard of practice (P: 93%; A: 
89%).
Despite the consensus on the clinical usefulness of 

additive sequences to the dynamic contrast imaging, 
there was neither a consensus on the technical stan-
dard of breast MRI in asymptomatic nor in symptom-
atic women; a slight majority of the panel voted against 
DWI as a standard in asymptomatic/symptomatic 
women; the standard protocol should rather consist of 
5–7 min of dynamic imaging plus T2-weighted imag-
ing (P: 57/54%; A: 50/23%); in contrast to the panelists, 
a consensus majority of the audience voted for includ-
ing DWI into the standard protocol for symptomatic 
women (A: 75%) but not for asymptomatic women (A: 
33%). 

Comment from P. Baltzer
1 In line with the empirical evidence, the current con-

sensus opinion is in favor of breast MRI as a problem-
solving tool [23–25].

2 MRI is part of a multimodal approach requiring infor-
mation from previous exams for improved interpreta-
tion [25].

Comment from S.H. Heywang-Köbrunner
1 Currently abbreviated MRI has not been generally ac-

cepted. This reflects the concern that possibly impor-
tant information may be lost, and a repeat MRI may be 
required in a considerable number of patients.

2 The consensus reflects a very diligent and reasonable 
weighing of pros and cons concerning indications for 
MRI and its application in a multimodality setting 
[25].
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Comment from T.H. Helbich
1 A multiparametric MRI concept is necessary to maxi-

mize breast lesion characterization by avoiding unnec-
essary biopsies [26].

2 If MRI of the breast is performed, information from 
mammography and ultrasound is deemed necessary. 
Excellent breast MRI includes MRI-guided breast bi-
opsy as well [27]. 

Intervention 

Part 4 of the meeting took a closer look at interven-
tional procedures.

With consensus majority of the panel votes (≥75%), the 
following questions were answered:

 − If indicated, biopsied lymph nodes with positive histol-
ogy should be marked with a permanent marker (clip, 
coil) before neoadjuvant systemic therapy (P: 79%; A: 
46%); they are, however, not generally marked (P: 
80%; A: 72%).

 − Before neoadjuvant systemic therapy, biopsied lymph 
nodes with positive histology should be marked with a 
larger (“macro”) marker (≥3 mm in diameter) (P: 80%; 
A: 79%; all participants before/after presentations: 
58/80%).
A large simple majority of the panel votes (and a con-

sensus majority of the audience) agreed that at least 2 
specimens should be obtained using 14-G high-speed nee-
dle biopsy of lymph nodes (P: 73%; A: 87%).

Comment from M. Golatta
1 Morphologically suspicious lymph nodes should be 

biopsied to diagnose axillary involvement and plan the 
operative procedure [28]. 

2 Biopsied lymph nodes should be marked with a per-
manent, retrievable macromarker either during sam-
pling or typically after histological confirmation and 
elucidation of the therapeutic implications.

Comment from C. Kurtz
1 If lymph nodes are biopsied with ≥2 samples using a 

larger ≤14-G needle taken from the cortex, the sensi-
tivity for the detection of metastases can be increased 
[29].

2 Following neoadjuvant chemotherapy, initially posi-
tive, clipped lymph nodes are more difficult to detect 
by ultrasound [30, 31]. Apart from using larger mark-
ers (≥3 mm), newer clip technologies should be inves-
tigated to enable a better localization of clipped lymph 
nodes, e.g., iron-, radiofrequency-, or radiation-based 
markers [32]. 

Comment from M. Fuchsjäger
1 Morphologically suspicious lymph nodes should be 

biopsied to diagnose axillary involvement and plan the 
surgical procedure. 

2 Marking of lymph nodes should be performed if need-
ed for the therapeutic process, e.g., in targeted axillary 
dissection.

Risk-Based Imaging

The last part of the consensus meeting addressed 
mainly the imaging of women with familial breast cancer 
risk.

A consensus majority of the panel (≥75%) suggested 
the following answers:

 − In Germany, those providers who can give proof of 
their structural process and results of quality of care ac-
cording to external audits (e.g., certified breast care or 
screening units) should be able to offer a reimbursed 
intensified surveillance for the early detection of breast 
cancer in high-risk patients (P: 77%; A: 82%; all par-
ticipants before/after presentations: 69/81%).

 − The data from intensified surveillance for early detec-
tion should prospectively be included in a central reg-
istry with record linkage to the cancer registries (with 
evaluation and central certification) (P: 100%; A: 96%).

 − Women with a high risk of breast cancer (BRCA nega-
tive), who receive breast MRI examinations annually, 
should get a mammogram starting at the age of 40 years 
(P: 100%; A: 92%; all participants before/after presen-
tations: 73/93%).
A simple majority of the panel declined the general 

need for an additional ultrasound examination in women 
with a high risk of breast cancer (BRCA negative), who re-
ceive breast MRI examinations annually (P: 57%; A: 56%; 
all participants before/after presentations: 29/56%).

Vice versa, a simple majority of the panel favored an 
additional ultrasound examination in women with a high 
risk of breast cancer (BRCA-1/2 mutation carriers), who 
receive breast MRI examinations annually (P: 60%; A: 
57%; all participants before/after presentations: 79/56%).

Comment from M. Müller-Schimpfle
The intensified screening program in high-risk wom-

en should be performed by experienced health care pro-
viders who are able to furnish proof of their quality in 
externally transparent audits. In women with a high life-
time risk for breast cancer, mammography and ultra-
sound are becoming facultative adjuncts to breast MRI.

Comment from C. Solbach
Intensified surveillance for early detection of breast 

cancer in high-risk mutation and nonmutation carriers 
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results in the detection of smaller tumors with negative 
lymph nodes [33]. Further prospective studies are needed 
to identify meaningful screening tools and intervals for 
high-risk mutation and nonmutation carriers. This can 
only be reached by data collection of specialized certified 
centers.

Comment from K.C. Siegmann-Luz
High-risk screening with breast MRI has been success-

fully implemented by the German consortium for hered-
itary breast and ovarian cancer. To further improve pro-
gram efficacy, it is necessary to certify more high-risk 
screening centers and to adjust the screening intensity to 
the probability for breast cancer.

Conclusion 

Primary DBT is already able to replace and improve 
digital mammography in symptomatic women; magnifi-
cation views for the assessment of calcifications are still 
recommended. For screening purposes, open questions 
concern organization, quality control, and the extent of 
increasing effectiveness. 

How to deal with breast density and risk-based imaging 
remains a challenge, there are pros and cons. Definitely, 
quality control and further standardization in reporting 
and interpretation of findings is needed, as taught in certi-
fied courses and supported by computer software that au-
tomatically calculates breast density. To improve the ef-
fectiveness of high-risk imaging programs, it is necessary 
to certify more high-risk centers and to adjust the screen-
ing modalities to the risk of developing breast cancer.

Similar to high-risk women, there is obviously a ben-
eficial role of breast MRI also in the symptomatic patient 
in selected cases. If the indication is agreed upon in a tu-
mor conference of a certified center of oncology, reim-
bursement should be guaranteed. The management of 
pathological axillary lymph nodes has to be clarified in 
the therapeutic dimension. If indicated, ultrasound- 

guided labeling of biopsy-proven, involved lymph nodes 
needs to be done with markers that can be retrieved con-
sistently during operation, e.g., macromarkers. 
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